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RADIO TUBES 
FOR ALL NEW RECEIVERS 

EVER ABREAST OF THE RADIO TIMES 

SPB B D has achieved tremendous success 
with these NEW tubes. The reason 

is obvious- QUALITY 

247 
New power amplifier Pentode, for 
use in the output stage of AC 
receivers. 

Here They Are! 
No. 235 

New screen grid tube-designed to reduce 
cross modulation and similaa distorsion. 

No. 551 
New screen grid tube-designed for sanie 
purpose as type 235, although having 
slightly different characteristics. 

No. 230 
New general purpose tube, operating eco. 
nomically at 2 colts, giving unusual service 
though using very little power. 

No. 231 
New amplifier using 2 volts and extremel. 
low current consumption in same group t. 
types 230 and 232. 

No. 232 
New screen grid tube -for use as radio 
frequency amplifier, operating at 2 volts. 

No. 233 
New power amplifier in the Pentode group, 
operating on 2 volts with low current con. 
sumption. 

No. 236 
New screen grid tube used mainly as H. F. 

amplifier or detector in automobile s ts. 
In same group as type 237 and 238. Also 
for use in D.C. sets. 

No. 237 
New general purpose tube - especially 
adapted to automobile use. Can be used 
either as a detector or amplifier. Also for 
use in D.C. sets. 

No. 238 
New power amplifier Pentode for use in 
automobile receivers designed for it. Gives 
unusual volume for small input signal 
strength. 

No. S 84 
Developed expressly for replacement of 
type C 484 in Spartan sets. Somewhat 
similar in characteristics to the type 227. 

No. S 82 B 
Developed expressly for replacement of the 
the C 183 in Sparton sets, possessing all 
peculiar characteristics necessary for this 
purpose. 

No. S 83 
Developed expressly for replacement of 
the C 183 in Sparten sets, possession all 
the peculiar characteristics necessary for 
this purpose. 

SPEED Ortete is Making History Today. Write for Complete Details. 

Still another addition to a big family. $B B D FOTO-LECTRIC TUBES. 
Standard gas -filled type, red sensitive, caesium on caesium -oxide silver- oxide. 
Six months guarantee against defects. Write for FoTo- Ll'cTIuc folder. 

LCABLE RADIO TUBE CORPORATION f r W RCA 

230 -240 NORTH 9th STREET, BROOKLYN, NEW YORK 
EE N 50 
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Important and far- reach- 
ing developments in Radio 
create sudden de- 
mand for specially 
equipped and spe- 
cially trained Radio 
Service Men. 

MANY skilled Radio Service Men are needed now to service 
all -electric sets. By becoming a certified R. T. A. Service 
Man, you can make big money. ney. full time or spare time, and 

fit yourself for the big -pay opportunities that Radio offers. 
We will quickly give you the training you need to qualify as a 
17adio Service Man ... certify von ... furnish you with a mar- 
velous Radio Set Analyzer. This wonder instrument, together with 
our training, will enable you to compete successfully with experts 
who have been in the radio business for years. With its help you 
can quickly diagnose any ailing Radio set. The training we give 
you will enable you to stake necessary analysis and repairs. 
Serving as a "radio doctor" with this Radio Set Analyzer is but one 
of the many easy ways by which we help you make money out of 
Radio. Wiring rooms for Radio, installing and servicing sets for 
dealers, building and installing automobile Radio sets, constructing 
and installing short wave receivers . .. those are a few of the other 
ways in which our members are cashing in on Radio. 
As a member of the Radio Training Association, you receive personal 
instruction from skilled Radio Engineers. Upon completion of the 
training, they will advise you personally on any problems which arise 
in your work. The Association will help you make money in your 
spare time, increase your pay, or start you in business. The easiest. 
quickest. best- paying way for you to get into Radio is by joining 
the Radio Training Association. 

91 is excellent 
set analyzer 
and trouble 

shooter included 
with our course 
of trainin 

This amazing Radio Set Analyzer phis the 
instructions given you by the Association will 
transform you into an expert quickly. With 
it, you can locate troubles in all types of sets, 
test circuits, measure resistance and condenser 
capacities, detect defective tubes. Knowing 
how to make repairs is easy; knowing what 
the trouble is requires expert knowledge and 
a Radio Set Analyzer. With this Radio Set 
Analyzer, you will he able to give expert serv- 
ice and make big y. Possessing this 
set analyzer and knowing how to use it will 
be but one of the benefits that will be yours 
as a member of the R. T. . \. 

Write for No -Cost Membership Plan 
We have worked out a plan whereby a membership ilmcnt need 
not cost you a cent. Our thorough training and the valuable Radio 
set analyzer can be yours. Write at once and find out how easily 
both of these can be earned. 
Now is the time to grepare to he a Radio Service \fan. Greater 
opportunities are opening up right along. For the sake of extra 
money in your spare time, bigger pay, a business of your own, a 
position with a future, get in touch with the Radio Training Associa- 
tion of America now. 
Send for this No -Cost Membership plan and Free Radio Handbook 
that will open your eyes as to what Radio has in store for the ambi- 
tious man. Don't wait. Do it now. 

RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA-1 4513 Ravenswood Ave. Chcago, III. 

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

Gentlemen: Send me details of your No -Cost 
Membership Enrollment Plan and information on 
how to learn to make real money in radio quick. 

Name 

Address 

City State 

1 
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Technical descript s tuf two sets designed to include an 
audio amplifier of the "push-push" type described in this 
issue of Wm.-CRAFT. 

CONSTRUCTION ANO USE OF TOE GOOSE-NECK V.T. 
vourm ETEH. Th, "110W" :Ifni "why- of a unit meeting 
average lalairatory specilicatbms. Fine for use in servicing 
direct-couple(I amplifiers, etc. 

C.ITIIIME TUBES. An interesting 
tilinniilt-itss N:1(.1111111 With 1111111crolls 

existing tvpes, which it is expected will take 
latter in new recciier designs. 

RADIO FREQUENC1' l'ENTOI)ES. The 
ments in pentodes, which makes it possible 
circuits many of the advantages heretofore 
.1.F. comnections. 
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Big Pay Jo 
for Trained 
RADIO 
Men 
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ACTUAL PHOTOGRAPH OF STUDENTS WORKING IN SERVICE DEPT. Or COYNE RADIO SHOPS 

LEARN RADIOTELEVISION 
TALKING PKIU RES AT COYN E 

TEN WEEKS of SHOP TRAINING on RADIO EQUIPMENT 
Dissatisfied with your job? Not PRACTICAL Shop Training Free Employment Service 
making enough money? Then Come to Chicago and prepare for these jobs TO STUDENTS 
let me show you how to prepare the QUICK and PRACTICAL way -BY After you have finished the course, we 
for a real job and how to make ACTUAL SHOP WORK on ACTUAL RA- will do all we can to help you find the ob 

real money, in RADIO -one of DIO EQUIPMENT. Some students finish you want. We employ three men on a full 

the fastest growing, biggest the entire course in 8 weeks. The average time basis whose Bole job is to help our 

money-making trades on earth. time is only 10 weeks. But you can stay students in finding positions. And should 
y g as long as you please, at no extra cost to you be a little short of funds, we'll gladly 

JOBS LEADING you. No previous experience necessary, help you in finding part -time work while 
at school. Some of our students pay a 

Broadcasting - Television large part of their living expenses in this 

TO BIG PAY way. Get all the facts! 

Scores of jobs are open -jobs as De- 
Sound Equipment COYNE IS 32 YEARS OLD 

signer, Inspector and Tester -as In addition to the most modern Radio equip- Coyne has been located right here in Chi- 
ment, 

Salesman and in Service and 
ment, we have installed in our Shops a corn- cago since 1899. Coyne Training is tested 
plete model Broadcasting Station, with - proven by hundreds of successful grad - 

Installation work -as Operator sound proof Studio and modern Transmit- sates. You can get all the facts abso- 
or Manager of a Broadcasting Sta- ter with 1,000 watt tubes -the Jenkins lately free. JUST MAIL THE COUPON 

tion - as Wireless Operator on a Television Transmitter with dozens of FOR A FREE COPY OF OUR BIG 
home -type Television receiving sets -and RADIO AND TELEVISION BOOK. 

Ship or Airplane- withTalkingPic- a complete Talking Picture instal- NMNM 
ture Theatres and Manufacturers lation for both "sound on film" and 

H. C. LEWIS, President 
of Sound E ui ment -with Televi- "sound on disk." We have spared 

P P Radio Division, Coyne Electrical School no expense in our effort to make Sion Laboratories and Studios- your training as COMPLETE and Sae S. Paallna St., Dept. ii-aH Chicago, M. 

fascinating jobs, offering unlimited PRACTICAL as possible. Mail the : Send me your Big Free Radio, Television 
opportunities to the Trained Man. coupon for full particulars! I and Talking Picture Book. This does not 

I obligate me in any way. 
H. C. Lewis, lore,. Radio Division Founded Ie99 ' 
COYNE ELECTRICAL SCHOOL ; Name ,a 
SOO S. Paulina Street Dept. 12-8H Chicago, Illinois I 

Cites 
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FREE 

January, 1932 

Supplements are mailed 
every 60 days to owners 

of the 

1932 Official Radio Service Manual 
FREE Questions and Answers Service 

Schematic Diagrams of All Latest Midget Receivers 
Expert servicing or installation of radio receivers requires that the dealer, service man or radiotrician be thoroughly experienced 
in handling sets of any manufacture. Needless to mention how important are modern methods of servicing, and how easy it 
is to complete any service job when the OFFICIAI. RADIO SERVICE MANUAL is on hand. The NEW 1932 MANC. -1L contains a 
Full Radio Service Guide and a most Complete Directory of all 1931 -1932 Radio Receivers as well as models of older design. 
Everyone employed in the Radio Industry should have a copy available for his own use. 

$5.00 
The Copy 

HUGO GERNSBACK, 
Editor 

C. E. Denton 
Managing Editor 

Clyde Fitch, 
Managing Editor 

OVER 1,000 PAGES 

Over 2,000 Diagrams, 
Charts and Illustrations 

Flexible Loose Leaf Binder 
9 x 12 Inches 

Partial Contents of the Manual 
A step -by -step analysis in servicing a receiver 
which embodies in its design every possible com- 
bination of modern radio practice; it is fully 
illustrated and thoroughly explained. It is the 
greatest contribution to the radio service field. 

Chart showing the operation of all types of vacuum 
tubes, whether new, old or obsolete. An exclusive 
resume of the uses of the Pentode and Variable 
Mu Tubes and their characteristics. 

Complete discussion of the superheterodyne and 
its inherent peculiarities. Also a special chapter 
on tools used on superheterodyne circuits. 

Schematic diagrams and circuits complete with 
color codings. 

Important chapters on commercial aircraft radio 
equipment; new data on commercial short wave 
receivers and converters. 

Servicing and installation of public address sys- 
tems and talking machine equipment. 

Standardized color codings for resistors. 

Operation of old and new testing equipment; tube 
voltmeters, output meters, oscillators and aligning 
tools. 

A full section on Midget radios -their design, cir- 
cuits and types. How to service them most 
economically.. conomica I ly. 

Hundreds of schematic diagrams of older radio 
receivers which have never been published. 

Blank pages for recording notes, diagrams and 
sketches; these pages are transferable to any part 
of the book. 

Complete Directory 
of All 1931 .1932 
Radio Receivers 

Full Radio Service Guide 

For Radio Service Men, 
Dealers, Jobbers, Manu- 

facturers and Set 
Builders 

Clip Coupon NOW! 
GERNSBACK PUBLICATIONS. Inc., RC -13! 
96 -98 Perk Place. New York. N. Y. 

I en.I..e here. I rend Itanre ut $7,.00. cheek or 
onney order preferred. for which cou are tu .cnd 

,111. the NEW 1932 OFF II 'IA 1. RADIO SKIt V'II'E 
Vt. NI .VI.. I understand that all the New uaterhl Hill he Included In the Manual and 
Supplements x111 he milled Fit 4: F: every 00 dal.. 

Naete 

Address 

lly Mate 

c< 
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'Round the World Reception 

tveq àclq, in all seasons 

21 weeks, constant reception L 

record from VK3ME proves 
SCOTT ALL -WAVE capable 
of tuning in clear 'round 
the earth regularly -every 
day, summer and winter. 

v, oa 21 weeks, a Scott All -Wave r Receiver, located in Chicago has 
brought in, and recorded on disc, every 
broadcast from VK3ME, Melbourne, 
Australia. Each broadcast was re- 
ceived with perfect clarity and full 
volume -as the disc records decisively 
prove. Think of it! VK3ME, half way 
'round the earth! Not just once in a 
while. Not just a freak happenstance. 
As this book goes to press, VK3ME is 
still being received with perfect regu- 
larity, and recorded.With a Scott All - 
1Vave, you could get VK3ME and 
dozens of other foreign phone stations when- 
ever you choose. 

When the distance between Melbourne and 
Chicago is used as a radius, a circle drawn from 
Chicago as the center, includes practically the 
entire world. This establishes the range of the 
Scott All -Wave Receiver, and steady recep- 
tion from all points north, south, east and 
west, at the extremes of the circle, PROVE the 
world -wide range of this remarkable instru- 
ment. 

The reason for the greater range of the Scott 
All -Wave is the far greater amplification ob- 
tained in its intermediate stages. A new type 
of transformer, in which the primary is shielded 
from its secondary, provides such an enormous 
increase in gain per stage that the sensitivity 
of the receiver is more than adequate for world- 
wide reception, with the tubes operated below 
the noise level. Short Wave reception that is 
ordinarily attended with terrific interference, 
comes in clearly on the Scott All- Wave -and 
with beautiful, full, round, natural tone. Re- 
ception from VK3ME, from GSSW, Chelms- 
ford, England, from 12R0, Rome and other 

vK3ME 
MELBOURNE 

*0)4 
v 

. 

The Beautiful Chrome Plated Scott AU -Wave Chassis 

far off points, invariably has the quality and volume of a local 
station! Actually, in all truth, the Scott All -Wave gives 'round 
the world reception every day, in all seasons -between 15 
and SSO meters. 

THE E. H. SCOTT RADIO LABORATORIES, Inc. 
(Formerly Scott Transformer Co.) 

4150 Ravenswood Avenue Dept. C -1 - Chicago, 111. 

The SCOTT ALL -WAVE 
15 -550 METER 

SUPERHETERODYNE 

i j PROOF- of the 
world-wide range 
of the Scott All- : Wave R,seiver. 

FIVE YEAR 
GUARANTEE 

The Scott All-Wave is not a 
factory product. Rather,itis 
built in the laboratory, by 
laboratory experts and to 
laboratorystandards.For 
that reason, we can make 
the most unusual guaran- 
tee ever made on a radio 
receiver. The Scott AII- 
Wave is guaranteed for full 
five years against defective 
material or workmanship. 
Any part that fails within 
that time will be replaced 
FREE OF CHARGE. 

Mail Coupon Today 
Full particulars of the Scott All - 
Wave will be of immense inter- 
est to you. Gel them now. Read 
all about the receiver that chal- 
lenges the whole realm of radio to 
any kind of competitive test.The 
coupon below will bring them. 
Clip it -fill it in -mail it today. 

CLIP -MAIL NOW 
THE E. II. SCOTT RADIO LABORATORIES, Inv. 
4350 Ravenswood Ave., Dept. C -t Chicago, Ill. 

Send me full details of the Scott All -Wave Receiver. 

Name - - - - - -- - - 

Street..._. ._.- __.._._._ 

Tort a ............ ....... State 
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Ilruadca,ding Stati.nn offer fascinating 
jobs paying from $1,200 to $5,000 a year. 

l'.li. Departments are finding Radio a 
great aid in their work. Many good jobs 

have liven made in this new field. 

Spare time set servicing is paying N.R.I. 
urn $don to a 51.000 a year. Full time 
nun are making :e, much a. $65. $75, 

$loo t ,e, ,k. 

Talking Movies -an invention made . -- 
tille only by radio niTer. many 1ìu. j 

trained radin urn paying $75 to $200 
a week. 

Television -the coming field of many great 
opportunities -is covered by my course. 

RADIO -CRAFT January, 1932 

Ihmke Wanted 
Take your pick of these 
fine Big Pay Radio Jobs 

1 IL have seen how the nun and yotutg omen who got into the automobile, 
motion picture and other industries when they were started had the first 
chance at the key jobs -are now the $5.000. $10.1)00 and $1 5.000 a year 

Wren. Radio offers you the same chance that made men rich in those businesses. 
Its growth has already made men independent and %yill make many more 
wealthy in the future. Its amazing growth can put you ahead. too. Don't 
pass up this opportunity for a good job and future financial independence. 

Many Fine, S50 to $I00 a Week 
Jobs Opening Every Year 

Radio needs more trained men 
badly. Wile slave your life away for 
$25 to S-10 a week in a no- future job 
when you can get ready in a short 
time for Radio where the grN,d jolts 
pay $50. $6,0. $75 and $100 a week 
And many of these joys can quickly 
lead to SI50 to $200 a week. Many 
fine jobs are opening every year bit: 
men with the right training -the kind 
of training I'll give you. 

I Am Doubling and Tripling 
Salaries 

Where yoti lied big growth you 
always find many big opportunities. 
I an doubling and tripling the salaries 
Of many Wren evert' year. After 
training with nie only a short time 
they are able to make $1.0(0 to $3,000 
a year more than they were getting 
before. Figure out for yourself what 
an increase like this would mean to 
you -the many things that mean so 
much I in happiness and comfort that 

it could buy with an additional 
1.000 to $3.000 a year. 

$400 a Month 
"I spent fifteen years as 

traveling .salt..man and was 
making good money but could 
see the opportunities in Radio. 
Believe me I am not sorry, for 
I have made more money than 
ever before. I have made more 
than $400 each month ¡uul it 
really was your course that 
brought me to this. I can't say 
too much for your school." J. G. 
DARLSTAD, Radio Station KYA, 
Jan Francisco, Cal. 

Many Make $I0 to $25 a Week 
Extra Almost at Once 

The '1;I \I 01 Start l'II show you 
jolts common in most 

every n i,III 0 orhoutl that you can do 
ill your .l au-e time. I'll show- you 
hots- to repair and service all slakes 
of sets anti do niaun other jobs all 
through Inv course. I'ii give you the 
planes and ideas that are staking $200 
to $1.000 for my students while they 
are taking my course. G. W. Page. 
2210 Eighth Aye., So., Nashville, 
Tenn., writes: "I made $935 in my 
spare time while taking your course." 

You Have Many Jobs 
to Clime* From 

Prnaticastin stations use engineers, 
operators. station managers. Radio manu- 
facturers continually need testers, inspec- 
te ?5, i.'renten. engineers. service Then. 
buyers and managers. Shipping companies, 
Police departments. commercial land sta- 
tions. aircraft Cr mpanies, offer good 
operators jobs from time to time. "'here are 
hundreds of opportunities for you to have 
a spare time or full tinte Radio business of 
pair own. I'il show you how to start one 
with practically no capital. :try hook tells 
',III of other opportunities. Be sure to get 
it at once. 

$800 in "pare Time 
"Money could not pay for 

what Ingot 'out of your ant nr. 
I did nut know a single thing 
alone Radio before I enrolled 
but I have made $800 in my 
spare time although my work 
keeps me away from home 
from 6:00 A. M. to 7:00 P. M. 
Every word I ever read about 
your course I have found true." 
MILTON I. I.EIDY, Ja., Topton, 
Pennsylvania. 

Seldom Cutler $100 a Week 
"Nly earning. in Radii, are 

many tines greater than I ever 
expected them to le. In Novem- 
ber I made $577. December 
$045, January $465. My earn- 
ing. .eld,.m fall un.lrr $100 a 
week. I'll say the N. R. I. 
coarse is thorough and complete. 
Von give a man more for his 
money than anybody else. E. E. 
tynsnoRNe. 1267 V. 48th St., 
Norfolk, Va. 



 

January, 1932 RADIO -CRAFT 391 

Bgpay voto 

I will train you AT HOME 
free book gives facts and proof 
I Will Train You at Home 

In Your Spare Time 
Hold your job. There is no need 

for you to leave home. I will train 
you quickly and inexpensively dur- 
ing your spare time. You don't have 
to be a high school graduate. My 
course is written in a clear, inter- 
esting style that most anyone can 
grasp. I'll give you practical experi- 
ence under my 50 -50 method of 
training - one half from lesson 
books and one -half from practical 
experiments. When von graduate 
you won't have to take any kind 
of a job to get experience -you 
will be trained and experienced 
ready to take a responsible job in 
the radio field of your choice. 

Television and Talking 
Pictures Included 

My course not only gives you a 
thorough training in Radio -all you 
need to know to get and hold a good 
job- but also your choice, without 
extra charge, of any one of my 
special advanced courses: 1, Tele- 
vision; 2, Aircraft Radio; 3, Broad- 
casting, Commercial and Ship Radio 
Stations; 4, Sound Pictures and 
Public Address Systems; 5, Ad- 
vanced Radio Servicing and Mer- 
chandising. You won't be a "one 
job" man when you finish my 
course. You'll know how to handle 
a job in any one of Radio's 20 
different branches of opportunity. 

Lifetime Employment 
Service to All Graduates 

When you finish my course you 
won't be turned loose to shift for 
yourself. Then is when I will step 
in to help you find a job through 
my Employment Department. This 
Employment Service is free of ex- 
tra charge both to you and the 
employer. 

Your Money Sack If Not 
Satisfied 

You do not risk a penny when 
you enroll with me. I will give you 
an agreement in writing, legal and 
binding upon the Institute, to re- 
fund every penny of your money 
if upon completing my course you 
are not satisfied with my Lessons 
and Instruction Service. The re- 
sources of the N. R. I., Pioneer 
and Largest Home Study Radio 
training organization stands back 
of this agreement. 

Find Out What Radio Offers 
You -Oct My Sank at Once 
One copy of my valuable hook, 

"Rich Rewards in Radio," is free to 
anyone interested in making more 
money. It tells you where the good 
jobs are, what they pay. how you 
can quickly and easily fit yourself 
to get one. The coupon below will 
bring you a copy. Send it at once. 
Your request does not obligate you 
in any way. Act NO \V. 

J. E. SMITH, President 
NATIONAL RADIO INSTITUTE 

Dept. 2 -AX WASHINGTON, D. C. 

Salary Three Times Larger 
"Before I completed your 

course I wort to work for a 
Radio dealer. Now I am 
Assistant Service Manager of 
the Sparks -Withington Com- 
pany. My salary is three times 
what it was before taking your 
course. I could not have ob- 
tained this position without it. 
i owe my success to N. R. I. 
training." 11. .l. 11'ILMOTm, 
Sparks - Withington Co., Jack- 
son, Mich. 

giveYou BBig Outfits 
of Radio parts for 
&riensive Practical &perimeíds 

You can build over 
100 circuits with 
these outfits. You 
build and experi- 
ment with the cir- 
cuits used in Cros- 
ley. Atwater -Kent, 
Nvercady. Majestic, 
Zenith and other 

lpopular 
sets. l'o., 

earn how these 
sets work. how to 
make them work. 
This makes learn. 
in at home easy, 
fascinating, prac- 
tical. 

Back .irae of sc:ca 
tube screen arid tuned 

Radio frequency . 'i e-'r 
-oaly one of many circuits ,you can build. 

Special Offer 
Service Manual on Trouble Shooting in Radio Sets 

Sent Free 
.pct now anal receive in addi- 

tion to my big free book "Rich 
Rewards un Itad in.' this Service 
Manual on D.C.. .l.C.. and 
Battery operated sets. Only my 
students could hair this book 
in the past. Now readers of 
this magazine who mail the 
coupon will receive it free. 
Overcoming hum. noises of all 
kinds. failing signals. broad 
toning. howls and oscillations, 
lour distance reception. distorted 
or nui fu ed ignais. Poor Audio 
and Radio rrequenev amplifica- 
tion and other vital information 
is contained in it. I ;et a free 
copy by mailing the coupon below. 

Clip and niait NOW for 
FREE INFORMATION 

I J. E. Smith, President, 
I National Radio Institute, Dept. 2 A X, 
' 16th and li Sts., N. W., Washington, D. C. 

I want to take advantage of your special free offer. Send 
me your two books "Rich Rewards in Radio" and "Trouble 

1 Shooting in D.C., A.C. and Battery Sets." I understand this 
request does not obligate nie and that no salesman will call 

Name 

Address 

City State 
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This 4 -tube Short. 
Wave Converter trans- 
forms any modern 
radio receiver into a 
short -wave set in- 
stantly. Complete with 
newest type tubes, in- 
cluding rectifier. 

:439.50 

January, 1932 

llALutk ¢ 
SIwrtWcwPStn&JnA 

af the World) direct 
Waite NEW PILOT 

SUP[RWASP 

Day or night, Pilot's marvelous SUPER -WASP 
brings in all kinds of new and startling things - 
airplane-to- ground conversations, transoceanic tele- 
phone calls, foreign broadcasting stations and, most 
exciting of all, police headquarters in a dozen cities 
talking to their radio -equipped "emergency cruisers." 
This 11 -tube Super- heterodyne has separate controls 
for the broadcast band, with special high quality, 
high selectivity circuit. Including newest type 
tubes and built -in dy- 499.50 namic speaker. 

Pilot Radio & Tube Corporation 
Lawrence, Mass. 
Please send nie complete information about: 

Li The new SUPER -WASP 
1_1 The 4 -tube Converter 
I enclose 50c for one year's subscription to 
Radio Design beginning with the current issue. 

Name City .............. __.........State 
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The Largest Variety of Tubes in the World 
PENTODES - SCREEN GRIDS - VARIABLE MUS - POWER 

AMPLIFIERS - DETECTORS -- PHOTOELECTRIC CELLS - 
TELEVISION-RECTIFIER AND CHARGER BULBS 

30 Day Replacement on Every Tube Sold! 
All Tubes Guaranteed to be First Grade Quality 

WNV 
tubes for special purposes are listed here that cannot be gotten else- 

- where. The prices are low when you consider the long service that these 
tubes will give you -There are no better tubes made than ARCO, regardless 
of price. 

Such an amazing tube sale has never been conducted. 

Trlie n Television 
Tube $3.85 

5-Prong 201A 
$.b) 

COMPLETE STOCK ALWAYS READY FOR IMMEDIATE SHIPMENTS 
Order from this page and note the following terms: No order accepted for less than $5.00. It 
is not necessary to send the full amount of cash with the order as long as your order is accom- 
panied by 20': of the value. Shipment will go forward to you by express or parcel post C. O. D. 
All prices are F. O. B. Factory, Newark. 
TYPE ANY QUANTITY 
UX -201A- Amplifier or detector $0.30 
UR -226 -AC amplifier .30 

UY -227 -At. amplifier or detector .30 

UX- 171A- Power output amp. for AC or D(' operation, 'rí amp. .30 

UX -171 -Same characteristics as 171A on tungsten filament. amp .30 

UR -240 -Designed for impedance and resistance :limiting .40 

UXA20 -Power atop. tined in last stage of audio freq .40 

UX -199 -Detector and amp. tithe, long prongs .40 

UV -199 -Satre characteristics as CX199 only short prongs .40 

UX -112 -Power amplifier tribe. i: atop .40 
UX -112A -Power amp. win. for low cur. con sunup:, % amp .40 

UX- 200A- Detector tube recommended for weal: sig nalc and good reception .40 

UY -224 -A(' screen grid amplifier .40 
UX -245 -Power amplifier .40 
Ottadrudc 5 -prong 201A for special cureuit .60 
Special detector tube 200A -a super -sen si tirs detector .60 

Special radio frequency 201A -a super -sensitive 201A .60 
Special audio frequency 201A -a super- sensitive 20L\ .60 
Special 171 AC !. amp. extra coated filament -good for electric sets .60 
T -14 (201A Iligh \tuf high emission .60 
Switch tube. 201A or 112 or 171 doubt i life .60 
Adapter tube 226, 227, 1714, to convert bat. sets tu .\l', each .60 

UX -210 -For power amplifier. high voltage 1.10 

UX -250 -eow;er amp. used in last stage of-audio freq 1.10 

UX -222 -Screen grid radio frequency. amp 1.10 

Teliou Television Tube, 1" Cathode' Square. Type X 3.85 
Triton Television Tube. 1a /s" Cathode Square Type V ' 3.85 
Pholoerektric cell. "Potassium" Type O 3.85 
I'hotoelettric cell. "Caesium" Type A 7.90 
Photoelectric cell. "Caesium" Type R 5.90 
WD- 11- Delectnr Amp. .60 
WD- 12- Detector Atop. .60 
UX -182 -Sparton Type .85 

UX -183 -Sparton Type .85 

UY -484 -Sparton T )pe .85 

UY -585 -Sparton Type .85 
UX-686 -Sparton Tt pe - .85 
UR -401 -Kellogg MK. 1.50 

UY- 277A -:\C amplifier a r detector same as 227 but (quirk hc:aer) .60 

UY- 224A -AC screen grid amplifier saune as 224 but (quirk beater) .60 

N 
rUB -233 -l'uw r : \ml liIi r l'en rode volte .85 

UY -236 -Serriu Grid Radin Preq., Amp .85 
UY -237 -Detector Amplifier .85 
UY -238 -Power Amplifier Pentode .85 E UX -230 -Dry cell amp. and detector. 2 volts .60 
UX -231 -Dry cell amp. -last audio stage. 2 volt. .60 
UX -232 -Dry cell screen grid mop.. 2 volts .60 
UY -247 -Power pentode .85 
UY -235 -Supercontrol screen grid amp .85 
UY -551 -Variable \In .85 

Ballast ttubc tu prevent tubes in set front blowing out 1.00 

RECTIFIER AND CHARGER BULBS 
125 Mil. rectifying tube (ß. li.) (Raytheon Type) $1.40 
6/10 amp. iriel It charger bulb (Tungar Type) 2.00 
2 amp. old and new type charger boil,. (list 5a lin (Tungar Type) 2.00 
5 and 6 amp. charger bull., (Ii -t $811)1 (Tungar Type) 3.75 
15 Amp. charger built; (Tungar Type) 7.50 
UX -280 -('sell as a full-wave rectifier for high emission .40 
UX -281 -half wave rectifier 1.10 
Rectifying Tube ecially designed for i e with Freshman Master "It" 

6:1 :itur.` 1 \ ,. -., , Lase. limited` quantity .30 
UX -866 ' !try Vape' I!. !f Wve Rectifier 3.75 

TYPE A 

wrrall 
I e-i, 4tIn 4 . 

$7.90 

A.C. Adapter Tu I,c. 
to convert battery 
sets tntn A.C. Efts 
trie sels - iuru i.btI 
for 216, 227. 171.A. 

$.60 

New Type Old Type 
2- Atop. Charger 

hulls. $2.00 

awl 6 :Atop. Charger 
gull $3.75 

DISCOUNTS: 500 TUBES AND OVER 10% AND 10% 

ARCO TUBE COMPANY 38 -40 PARK PLACE, NEWARK, N. J 



Build Your 
CUSTOMERS 

Revolutionary 

STENODE 

Mode in England 

None ,genuine 
ueiifurut the 
i n rentar .a sib- 
natnre. 

STENODE selectivity 
curve makes 10KC selec- 
tivity, so- called, look like 
broad tuning. 

STENODE selectivity is 
compared, at left, to that 
of ordinary receivers. All 
background noise is con- 
tained in outer curve. 
Stenode's curve, shaded, 
contains but 1 -10 the 
total noise. 

STENOTUBE. Only one 
required in each Stenode. 
This heart of the Stenode 
circuit consists of a quartz 
crystal ground to 175KC 
frequency and mounted in 
tube form for easy hand- 
ling. Standard UX socket 
base. Price $15. 

The Receiver That Is 

NOISE FREE 
on SHORT WAVES 

or BROADCAST 
A STENODE demonstration will create more new custom set 
prospects than any radio receiver ever did before. People 
listen in amazement when they hear stations free of back- 
ground noises and absolute silence between stations. When 
you tune out heterodynes and whistles and stations STAY IN 
strong and crystal clear, owners of all other sets gasp in aston- 
ishment. The former chief of wireless research of the British 
Royal Air Force, Dr. James Robinson has given an entirely 
new principal to radio In STENODE. 
By the STENODE principal the highest selectivity ever attained 
as well as unprecedented tonal range is now made possible. 
All engineers agree that it is impossible with ordinary super - 
heterodynes. 

STENODE amplifies signals most and static least. That's why 
YOU want to build an 11 tube STENODE to work with a 
SHORT WAVE adapter when it is not used to log and listen 
with enjoyment to more broadcasters than can be heard on 
any other type of radio. STENODE selectivity is 5 to 1 greater 
than that of so called 10KC Supers. The noise does not get in 
along with the high audio frequencies, and the STENODE re- 
produces perfectly higher frequencies than ever heard on any 
other receiver giving 

500% BETTER SELECTIVITY 
1000% MORE FREEDOM FROM NOISE 

INFINITELY BETTER QUALITY 

DIRECTION 

OPO: E STENODE 4 

9 Blue Prints - Data Book - Direction Book Now $5 
Increased demand for Stenode Data Book, Instruction Book and Blue Prints permits our cutting former price in half. Those who have 
already sent in full price will receive our check for $5. We are not interested in making profit from our engineering service. Our profits 
come solely from Royalties paid us by our licensees. 

GERNSBACK PUBLICATIONS, Inc. 
98 Park Place, New York, N. Y. 

Enclosed find ! J Money Order, Check, for 
$ . Please forward me STENOTUBE, 

BLUE PRINTS, DATA BOOK and DIREC- 
TION BOOK for building STENODE. 
(Mite all ehecns payable Is Germane Puallcallsns, Inc.) 
Name 

Street 

City State. 

The STENODE opens up new fields for short -wave and tele- 
vision work, as well as broadcasting. ull details of all sorts 
of applications are given in the STENODE Data Book. Nine 
full -sized diagrams show where to place every part. How to 
make every connection is clearly told in STENODE Book of 
Directions. Your finished STENODE will put you into a new 
field of radio. Fill in and mail the coupon with your money 
order for the biggest value ever offered custom set builders. 

S T E N O D E CORP. O F A M E R I C A 
GERNSBACK PUBLICATIONS, Inc. 

98 Park Place New York, N. Y. 
SOLE SELLING AGENTS 

IF IT ISN'T A STENODE IT ISN'T A MODERN RECEIVER 
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" Takes the Resistance Out of Radio" 
Editorial Offices, 96-98 Park Place, New York, N. Y. 

HUGO GERNSBACK 
Editor 

Fourteen Million Radios in U. S. 
By HUGO GERNSBACK 

IN figures recently published by the Census Bureau, radio messages, if such should become necessary. 

which are reproduced herewith. the first nearly Naturally. the thought comes up immediately: "When 

complete radio census of radio sets owned by listen- will the saturation point of radio -set production he 

ers in the United States has been completed. The reached in this country ?" The answer to that conuu- 

figures for the three States of Illinois, New York, and drum is, "Never." There is no such thing as a satu- 

l'ennsylvania have been estimated; and it may be as- ration point in radio sets, any more than there is in 

sumetl that the Census Bureau's autolntllliles. Iii- the saturation 
point i: meant the theoretical point 
where people will no longer brin 
radio sets. 

This condition, of course. can 
newer be reached, because radio 
sets are notorious for short- lived- 
liess : ii t because they !wear out - 
quite to the contrary. they cer- 
tainly last. physically. longer than 
attton11 pli les - but becau :e people 
insist upon having the latest and 
hest sets : and that means that about 
every two or three years most of 
the sets in the United States will 
be replaced. 

This progress, as far as can be 
seen at the present tiare. will go 
ou indefinitely. New and better 
tubes. with great sensitivity and 
greater range. new inventions such 
as the screen -grid tube. the pen- 
tode. time control, shirt- tt'ave cont- 
Illllatitill sets, noise elitnit1atil in. etc., 
make radical changes in radin -set 
building necessary. and listeners 
sooner I rl- later trill want vi have 
the latest and best set : not because 
their present receiver (lies not 
serve them well. but because they 
!wish to he up -to -date. 

With television in the offing, 
there is an added incentive for the 
purchase of different sets at a not 

figures of these three States are 
accurate enough to give an intelli- 
gent survey of the radio situation State 

in this country. Á,4F1;:" 

It should be noted that the figure .t rkan.a, 
caubmda 

of 12.563.737 sets is iven as of coloadn g Connect b 113 

April 1, 1930. it is fair to assume I elo are 
1 Ial.t. of 1'ulumbit 

that. between that elate and Tutu- Hari, la 
Georgia 

art' 1, 1932, the number trill have 
I i11o14 

increased to 14.000.000 sets in ac- Indiana 
Iota 

tuai use at this latter date. "I-his 
I :ana0s 

is a very conservative estimate. due L,nhla1:1 
Maine 

consideration having been given Maryland 

the recent depression : if anything. webl.all 
Minns-411a 

the figure of 14.000.000 is too lots, 
> :i'Pi i Fis 

and a subsequent census trill prob- Montana 
Nebraska 

ably place the figure somewhat Net ado 
New Da1lNad re 

higher. New Jet ver 
New Mexico 

It should be noted that even the Nevr York 

official figure. as of April 1, 1930. Nary Carolina 
North Dakota 
Ohio of twelve and one -half million ra- Oklahoma 

dio sets in this country, places the Oregon 
1 Pennsylvania 

United States far ahead of all the Rhode Muni 
South opina 

other countries in the world. From w:1mn Dakota 
Tenue -ee 

available figures, it would seen! Teva It all 

that the United States today has `ir"1i1 ' 

more radio sets in operation than 4Y.,VIn:I 
íY,.1 cllaod:, 

all the rest of the world coin- WI -. oa1.b1 
NV, oriln00 

bincd -a glowing testimonial to I1u1.1.1a1e. 
1:.Ilr,al,..l. 

the progressiveness of American,. 
Taking the Bureau's estimate a- 

to the average size of families in 
the United States. it WI uld indi- 
cate that the potential listeners totalled on April 1. 

1930, about 50,000,000, which is ahout -I1 ¡c of the 
entire population. Of course. not all radio sets are 
operating simultaneously on any given day or night. 
but the figure is highly interesting : it play- be pointed 
out that in a national emergency. for instance. better 
than half o f the country can listen in to important 

Radio Listener, 
.et I EA 1ulated 1 

504491 211210 
19.2117 79,1101 
40.21$ 109.012 

$39.$40 2.939.401 
1111.:171 495,:911 
21:1.$21 $70.6nH{ 

27.I$3 111$.7:I2 
7.00111 2111.732 

A0.411 227.9.38 
1i1..10$ 292.0$1i 
32.009 1:11.71:: 

1.1i4.297 1. 57$.:0$$ 
:171,31u 1.333.+32 
3109.2:1= 900,1124 
1$9,527 739.111 
111.152 4$0.214 
51.311 23:3.701 
77.003 311.212 

131,401 1.57,163 
590.1115 2.47$.411 
51111,1911 2.151.704 
2s7. man 1.20$.11911 

27.475 109,543 
'352.252 1.373.7$3 

43.$99. 1711,949 
10;1.:124 57.291 

7.$10 27.432 
50.111 2117.113 

1;21.413n 2.101.1211 
11.164 49,037 

1.$$0.211$ 7.114.1432 
72.329 :174.412 

17.$.974 
$iiiSr; 3.ni1 .9i11 
121.973 -1-.297 
116,,299 á18.071 

1.114.7011 5 .778.010 
91.594 397.293 
28.n91 134.431 
71.301 300,952 
101.229 34.907 
-.$1 1,0$2.2$1 

247.,i7_, 210,1111$ 
39.913 I59.1ü2 
90.5119 444.217 

1+11.229 0011.847 
7.119 402.377 

31.425 1.491.143 
ie 9.1%2 3 .1$1, 

12,163.737 511.1 wI.491 

Radio Sets in U. S. A. April I, 1930 

distant date. 
But how many sets can this country absorb at any 

given time? It would seem that a figure of between 
nineteen and twenty million sets in the United States. 
during the next five years, is not an impossible one. 
and (given prosperous times) this estimate may easily 
by exceeded. 
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Fig. A 

The AUTOVERTER 
An Entirely New Idea in Portable Radio Set Operation 

By 
R. D. WASH BURNE 

NEWEST among the additions to the 
growing line of radio devices is a 
portable radio set designed to oper- 
ate under widely varying conditions 

of location and current supply. This is 
the Radiette Autoverter and Model 30 
Troubadour illustrated in Fig. A, left and 
right respectively; automotive '36, '37 and 
'38 tubes are used. The schematic circuit 
is Fig. I. A rear view of the receiver chassis 
is Fig. B. An interior view of the converter 
unit is shown in Fig. C. 

The receiver chassis is designed as a com- 
pletely self -contained A.C. set, and is readily 
put into operation in a hotel room, at home, 
etc., merely by plugging into a 110 volt 
A.C. outlet the connection -cord with which 
the chassis is equipped; one end of this 
cord has a 2 -prong plug for the light -line 
connection, and the other has a 5 -prong plug 
for connection to a receptacle in the chassis. 
The receiver chassis measures 12 x 15 x 6 
inches deep and weighs only 171/2 lbs. 
"Parallel" pentodes are used in the output 
circuit, which feeds a midget dynamic 
reproducer. 

For auto the operation, or wherever the 
only power supply available is n 6 -volt stor- 
age battery, one additional unit will be re- 
quired, an "autoverter." This is a mecha- 
nism for interrupting a circuit which in- 
cludes the lì -volt supply and the primary 
of a special power transformer; the sec- 

Fig. B 

Rear view of the Radiette Model 30 
"Troubadour." 

ondary of the batter supplies the necessary 
high potential which, rectified by the rec- 
tifier tube (a type '71A tube, with grid and 
plate connected together) in the receiver 
chassis, supplies the plate potential for the 
entire receiver chassis. 

When the storage battery is used as the 
power supply, it is necessary to use a special 
cable to inter- connect the autoverter and the 
receiver chassis. This cable has a 5 -prong 
plug on one end, to lit into the receptacle 
in the receiver chassis, and a 5 -prong plug 
on the other to fit into the autoverter. The 
circuit thus node includes operation of the 
receiver tube filaments directly from the 
storage battery. 

Principle of Operation 
This method of obtaining 110 volts from 

a 6-volt supply was described in the July, 
1930 issue of RAmo -CRÀtr in the article en- 
titled "Obtaining 'B' power from a Storage 
Battery." However, mechanical and elec- 
trical improvements have been incorporated 
in the Autoverter. For instance, a centrifu- 
gal switch, which may be clearly seen at the 
right of Fig. C, operates to keep the trans - 

(Continued on page 424) 

e- 
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RADIO RECEPTION 
ON 

HORSE 
BACK 

By 

LOL'1S MARTIN 

TIIE crime wave that bo. swept the 
country during the post few years 
bass been instrumental in causing- 

Federal, State, City and County offi- 

cials to equip all departments engaged in 

crime -detect' work with radio transmit- 
ting and receiving apparatus. This type of 
apparatus has been installed in both per- 
manent and portable locations, and has well 
instilled its Luse. Officials, however, tray well 
borrow a tip from the ever -alert Signal 
Corps of the I:". S..\rnuy, which has equipped 
Southwestern cavalry units, .stationed at 
Fort Sam Houston, Texas, with radio so 

as to enable direct et muamnication between 
cavalrymen and lìrlel commander. 

The Receiver 

The receiver. shown in Fig. . \, which is 
inverted (Ns can he seen by' referring to 
Fig. 11) to provide ease of tuning and .short i battery- connections, is mtommted un ,e piece 
Of sponge rubber. This in turn is securely 
fastened to the receiver MI milting .strip of 
stiff leather and the whole rheted on one - side of the saddle pocket. .\ rutya,a belt 
is used to prevent the leather strict. on which 
the receiver is mounted. and the remaining 
saddle pocket, which e.umlatins the batteries, 
from bouncing against the horse. 

\ \'hen in operation, no direct ground is 

115e(1, as it has been found than the capacity 
existing between the unclad case of the re- 
ceiver and the side of the horse is sufficient 
to give satisfactory pink -up. 

The receiver itself consists of one tuned 
and one maimed stage of It.F., a regen- 
erative detector, and two stages of . \.F. 
amplification: special non- mierophon¡e tubes 
are used. It has a frequency range of 400 

lie. to 850 tic.. (:1.50 -750 meters) being de- 
signed to receive signals from Signal Corps 
SCR -127 and S(1( -I:111 transmitters. . \11 

connections, including those to the batteries, 

Fig. A 
(above) 

Fig. R 

(below I 

:/Love is a close -tip Tier of the "radio saddle pack," other- 
wise ko.ren as the .SCR -153 Radio Receiver. Its range it 
4110 to 850 kr. (350 fo 750 meters). This illustration of 
.he pack .drums the tuner in an inverted position, since in use 
it mol Pas most conveniently alt the left flank of the horse, 

c .flown in the renter panel. The only ground effect is that 
.4,01 results from rapacity coupling. Perhaps cavalry ma- 
tiraTres it, the future mill be e.recut :d without a visible 

commander. 

are well soldered to prevent interrupted re- 
ception due to faulty connections which may 
result front the extreme vibration that the 
unit receives while the horse is in motion. 
The transmitters are designed for radio 
citiuumnit:ttiun between mounted organiza- 
tions and am of the master -oscillator, power- 
amplifier type. 'Phew use one 5-watt \'1`2 
tithe as an oscillator and three such tubes 
as 1 -er amplifiers and have a positive day 
range of 60 miles. 

Transmitter Power Supply 

. \s for power supply, these transmitters 
use cilIer a dynamotor which supplies 250 
milli:uuperes at :1511 cults when used by or- 
ganizations etluipprd with motor transporta- 
tion facilities or a hand generator of like 
output. if required lty mounted organiza- 
tions acting alone. 

As a receh ing antenna fur the "saddle - 
bag" receiver, a sterl casting -rod, or a pike, 
wound spirally with insulated wire and 
mounted ht one of the stirrups as shown 
in Fig. B, is used. 

Government Activities 
1 ;itli,t equipment of almost every descrip- 

tion !INS been. and is being, designed by the 
U. S. Army. The novel receiving station 
described above is only one of the many in- 
tereslin_ devices that are being used to 
intrrast tic efficiencv of the artily. In the 
Deetmtbrr issue of It %too- ('a.cr-r, there was 
published a description of a one -pound 
transmitter that is used by the army for 
outeurnlogieal observations. 

A. additional material concerning Signal 
Corps radio apparatus is secured, it will 
he published. 
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NEW RADIO 

Lifeboat -Model ET 3677 Radio Transmill, r- Rerrivcr. 

A LIFEBOAT RADIO SET 
Fig. A is illustrated the newest thing in inarine radio equip- 

ment: a radio set deigned particularly for use in lifeboats. 
for emergency use. 

A ber of interesting features have been built into the 
design of this instrument. For instance, the storage batteries which 
power the unit are wired to the control panel in such manner that 
when the lifeboat is afloat the batteries may also be used to operate 
boat lights and a searchlight, and, by means of n key, to obtain 
code blinker operation. When the life boat is on deck, the panel 
provides a means of connecting the sáirage batteries with the ship's 
lines to keep them fully charged. Plate voltage is furnished by a 
notor- alternator. 

Two-wave-band operation is available: 600 meters, for emergency 
calling, and about 50 meters, for general traffic. The maximum 
range at 600 meters is about 100 miles. The transmitter is rated 
at 15 watts. There are two tubes in the receiver, and two in the 
transmitter. 

The instrument illustrated in Fig. A is the Model E'l' 3677 I.ife- 
boat Transmitter- Receiver manufactured by the Radioma: rime Corp. 
of America. 

Fig. 2 
Schematic circuit of the Peter Pan Model 84 Midget Set. 

The latest equipment is described for the 

SHORT -WAVE ADAPTER 
AN interesting device known as the "Policer 

Short-Wave Adapter" is illustrated in 
Fig. It; its circuit connections are shown in 
Fig. 1. This device should interest the Sera iec 
Man, because it offers a particularly convenient 
method of demonstrating the short -wave re- 
cept possibilities of a particular broadcast 
receiver in a given locat . 

This unit is applied to existing sets in the 
following manner: renoue the detector tube, 
plug into the detector socket the correct adapter 
(' "2227" or "224 "), plug the detector tube into 
the receptacle on the adapter, remove the an- 
tenna from its binding post on the broadcast 
set and connect it to the antenna post provided 
on the short -wave adapter, -and "go to it." 

'fine single -turn antenna coil is w d over 
the secondary alongside the latter is wound 
a tickler eti (Ill turns, for the "227," and 24 
for the 224 "), all on a form 114, in. diameter. In Fig. 1, the 
adapter socket connections are shown as dots, and its plug connec- 
tions as arrowheads; secondary S thus is tuned by the variable 
eondcnser in the broadcast set. The wavelength range covered is 
from ria to 200 meters. 

This adapter is manufactured by The Rahn Corporation. 

MODEL 84 PETER PAN MIDGET SET 
\E of the very small - V est of the small -type 

radin receivers recently of- 
fered to the consumer trade 
is the \ludel 84 Peter l'mi 
Midget Set, which is illus- 
trated in Fig. C; its schem- 
atic circuit is Fig. 2. This 
circuit is designed to oscil- 
late (with the volume con- 
trol set at maximum) up 
to about 700 lie. 

This chassis is designed 
for an antenna about 15 to 
20 feet long; a ground con- 
nection ordinarily is not 
required. As shown, a 
convenient carrying case 
suggests the Peter l'an for 
use anywhere. 

For the reference of Service Men, the following operating char- 
acteristics are given: Filament potential, VI, \'2. \'3, 2.2 volts; 
\'4, 4.1 volts. Plate potential, \'I, 200 volts; \'Y. 80 volts; V3, 
lull volts. Screen -grit) potential, VI, \'2, Ell volts; V3, 200 volts. 
Cathode potential, VI, 1.5 volts; \'2 .5 volts. Control -grid potential, 
\'3, 13 volts. Plate current, VI, 2.2 ma.; \'2, 0.15 -ma.; V3, 24 ma. 

'l'he Peter l'an, manufactured by Jackson -Bell Co., Ltd., weighs 
less than 10 lbs. 

Fig. C 
The Peter Pan: it is only 17 in. high. 

METER FUSES 
TO meet the demand tar same form of protective device for 1 meters, there has recently been put on the market a series of 
special fuses, one model of which, for 3 -range meters, is illustrated 
in Fig. D. The trade name for these units is "l.ittlefuse." 

They are glass enclosed and measure I x 1, in.; their ratings are 
1 /100, 1/32, 1/16, a /s, a, %, n/ 1 and 2 amperes. In addition, 

(Continued on page 426) 



API 

January, 1932 RADIO -CRAFT 

EQUIPMENT 
trade, Service Man, and home -constructor. 

THE AAA -1 DIAGNOMETER 
By H. G. Cisin, M.E. 

SKILL in locating radio troubles and speed in remedying them 
spell success for the radio Service \1an. In radio work, how - 

ever, both experience and aptitude roust he augmented by suitable 
test instruments. This is ulacious, but somehow manly Service 
Men fail to realize the truth of this statement. Some try to "get 
by" with a miscellaneous eillection of teeters, while others shop 
:nonnd for the cheapest "set tester" on the market. apparently, 
these :tam are blissfully unaware that trashy equipment will waste 
time instead of save it. 

It takes good material to make a good service instrument. It 
also takes more than tine meters to turn out a real service instru- 
ment. Sears of experience are required, and in addition, an inti- 
mate knowledge of the prubleins which are encountered by the 
Service Man. For after all, a service instr nt which can merely 
perform as few standard tests dots nut Nita its purpose, no matter 
how tine its meters or its ease. 

The original Supreme i iagnometer, placed on the market a 
number tit years ago, was a tine piece of work and a splendid help 
to every Service \lan who owned mn .. Recently, however, as a 
climax to years of dccrlopuu ntel work, Supreme engineers have 
announced a new instrument -the .1. 1.1-1 I)iagnometer -which is 
of the latest type in radio testing equipment. .1 front view is 
Fig. A; the interior. Fig. li; :Ind the schematic circuit is Fig. 1 

(this diagram appears on the following page). 
This new device is so versatile, efficient, and accurate that it is 

really more than a testing instrument. It is the Service Man's 
"junior partner:'- always capable of tackling and soling any 
service job encountered, no natter how intricate. The design of 
the new I)iacnoaoeter is extremely flexible. It can be used to 
service the latest sets and the mast obsolete ones. Superheterodynes, 
automobile sets, portables, midgets, power -operated or battery sets, 
are all the same to this instrument. Similarly, sets equipped with 
the newest tulles, such as variable -nap's or pentodes, can all be 
tested with this instrument. It will analyze circuits of every type 
including intermediate stages of "superhets,' tiled H.F. circuits, 
resistance coupled amplifiers, power detectors, power pentode out- 
put stages, power supply circuits, etc. 

Five Important Testing Functions 

The Dia gnonaetcr fu net ions as an analyzer, a tube tester, a 
shielded oscillator, an ohmmeter, and a capacitor tester. These 
live major testing operations will each be described later. Inci- 

Adisnilittomses 
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Fig. B 
Interior view of the latest Ï)iamiometcr. 
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ï°'' 

A rcrltuLh ¡ort.aP!r laboratory; Lite Model .1.1:1-1 Diapnotneter. 

dentally, this instrument, although especially constructed for port- 
able use, may also be mounted on a wall or in back of a test bench, 
by means of a special wall mounting. No matter how it is used, 

it comprises, solely within itself, it complete radio laboratory. 
The analyzer circuits are designed to meet every radio -servicing 

requirement on all types of sets. Provision is made for reading 
plate currents of circuits and tubes under test without the ntanipu- 
lat of any current switches, at the .same time testing the various 
voltages of other circuits terminating at the tube sockets. As a 

result, the high voltage circuits remain unbroken in all tests. In 
order to switch the meter froua time analyzer plug circuit to another, 
it is merely necessary to press a non -locking push -but tun. 

The I)iagnom eter can be used far an analytical . \.C. voltage 
(1000 ohms -per -volt) test, up to 1000 volts on each side of a center - 
tapped plate supply transformer, through the rectifier tube socket. 
Provision is also made for the reading of the .LC. line voltage 
through the : \.C. line supply cord, by means of a push -button. 
This arrangement eliminates the need for external connections in 
making this test. 

A feature of considerable importance is the fact that ill circuit 
analyses of the radio set may be made during the actual operation 
of the receiver, utilizing the power nonuaall supplied, without dis- 
turbing any permanent connections of the set itself. 

The a nuiivzer plug, which is a part of the I)iagnometer, has a 

five prong hase; an improvement in design is the siweiaal snap catch 
which holds aulapters until released. :\ simple adapter permits it 
to be used with four -prong sockets. A control -grist lug is attached 
to the analyzer plug by a flexible lead, which peranits the operator 
to complete the control grid connections of screen -grid sockets, 
regardless of the make or type Of the radio receiver. For the 
lt.F. pentode tubes, a circuit is provided which terminates with 
the necessary terminal of the analyzer plug, so that this terminal 
may be connected to a suitaahle adapter for these tubes. 

it would be impossible to enumerate in a short article all the dif- 
ferent analticad tests which are possible .simply by placing the 
analyzer plug in the radio set sockets and the taire in the analyzer 
load socket. A few of these readings are: direct current or alter- 
nating current filament voltage, screen -grid voltage, "C" bias volt- 

(Continued "n patte 427) 
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REPLACING THE TYPE '80 
RECTIFIER WITH A 

MERCURY-VAPOR TUBE 
A discussion of the advantages and 

the method of installing the new 

mercury -vapor rectifier. 

By PAUL SCHWERIN* 

EVERY Service Man and the users of 
the ordinary types of vacuum tubes 
are, in general, fairly familiar with 
their behavior, and it is by a com- 

parison between the well -known types of 
tubes and the gas -filled types that we may 
become more familiar with the latter. The 
Perryman PR 588 tube is a rectifier con- 
taining mercury vapor and, therefore, be- 
longs to the latter class. 

It is suggested that the reader refresh 
his memory concerning this new type of 
tube, by reference to the article, "New Types 
of Receiving Tubes -A Mercury -Vapor Rec- 
tifier," which appeared on page 686 of the 
May 1931 issue of lt.tmo- Ca.tt-r. 

From the Service Man's standpoint, the 
Perryman type PR 588 tubes were designed 
to reduce the tube losses incident to rec- 
tification und, by increasing the power avail- 
able, to make more flexible the standard 
full -wave rectifier circuit. Incidentally, the 
voltage regulation in a receiving set is 
greatly improved by virtue of the fact that 
the current remains practically constant with 
considerable variations in voltage. 

" Chief Engineer, Perryman Electric Co., Inc. 

DT 

at. ì; 

SW, 

/'n 
110V., A.C. 

Fig. I 
f number of variations in power park design are indicated in the above 

illustration. 

Accordingly, the insertion of a PR 588 

tube into circuits designed for the standard 
type '80 tulle will result in an increased 
voltage at the receiver terminals, higher 
current flow in the filter circuits, ;uul a 
higher voltage across the filter condensers. 

It is OW that some ,judgment should 
be exercised in replacing a type '80 tube 
with a PR 588 tube for this very reason; 
as in some receivers the increased voltage 
and current may be troublesome, due to 
low current -carrying capacity or other 
shortcomings. 

Therefore, the PR 588 tube should not 
he inserted indiscriminately into sockets de- 
signed for the '80. The problems involved 
in the installation and the service on the 
PR 588 tube are exactly the saute as those 
pertaining to the regular '80 tube. The 
tube has been very conservatively designed 
and, when used under normal conditions, 
will give at least as long a life as the 
standard '80 tube. 

Characteristics of Gas-filled Tubes 
The utility of high-vac devices, their 

inherent stability, the high degree of devel- 
opment which they have reached, have re- 

} .}. OLD 61 FILAMENT WiNDING 
R3 

TO FILTER 
TO 

SYSTEM 

7.SV ' 
» ll V1 Rÿ 566 

SV., 

V1 
FILTER DT., 

R3 TOI 
SVSTEM 

DILTER - 
R3 

PT. SVSTEM PT 

-C- 

Fig. 2 

.4t .4, resistor R3 is used to balance the plate currents in the 588 rectifier: at B, the balancing 
resistors are indicated for full -wave rectification; and at C, the resistors R4 arc used to lower 

flic filament voltage.. 

suited in a large measure in obscuring many 
of the advantages of gas devices. 

'l'he characteristics of a high vacuum de- 
vice which are outstanding are: the absence 
of gas ionization; cathode temperature not 
increased by discharge; no blue glow or 
visible evidence of discharge; three -halves 
power relation of current to voltage. 

The gas -filled tubes differ as follows: gas 
ionization is present and is made use of in 
reducing the effect of space charge; the 
cathode temperature increases with an in- 
crease in the discharge current; a blue glow 
(or other color) is a visible evidence of 
discharge; the three -halves power relation 
of current to voltage is not obtained. 

A consideration of these two classifica- 
tions of features shows that the two devices 
are scarcely comparable. However, the 
characteristics of the latter type tubes are 
particularly applicable to rectification. 

The curves reproduced as Fig. 2 on page 
686 of the May 1931 issue of RADIO-CRAFT 
show the relation of the plate voltage to 
the plate current. It will be noted that in 
a case of the vacuum type rectifier an in- 
creasing loss in voltage occurs as the cur- 
rent taken from the rectifier increases. This, 
of course, is due to the fact that the inter- 
nal impedance of the tube is greater, due 
to the space -charge effect which surrounds 
the filament and prevents the ready evapora- 
tion of electrons. 

The sane curve shows the plate voltage- 
plate current relationship in the mercury 
type, and it will he noted here that as soon 
as the potential reaches a value exceeding 
15 to 17 volts, an almost straight upward 
trend of current results; as a matter of 
fact, we find that the voltage remains con- 
stant for all loads between 20 to 300 milli- 
amperes. This effect is highly desirable, 
and means that the power loss in the tube 
Is constant for either small drains or large 
drains after once exceeding the ionization 

(Continued on page 428) 
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The Telepiano 
Method of Operation 

The principle of operation is similar to 
the \'Iitsongtutph, also invented by .l r. 
Watson, and described in the August 1931 
issue of lt.uno- Ci.tr'r. 

Briefly, the transmitter mechanism, Fig. 1, 
consists of a set of contacts arranged in 
the form of a circle with an tine rotating 
around and making contact with each seg- 
ment in succession. When n key correspond- 
ing to a certain note on the piano is de- 
pressed, a condenser charges instantly and 

Fig. A 
.lbotr. .9n untie r- he rTlerilanism. 

F\' 
ad ER since IIo vent of radio 

broadcasting, fane honte use of musi- 
cal in..trmnelits, especially the 
piano, has been on the decline; the 

result is that now, more than ever before, 
radio has become loure or less indispens- 
able as a medium of entertainment. S 

people still regard the art of playing the 
piano as an accomplishment, while, at the 
salue time, the thought of practicing for 
years in order to play it well 
has caused many people to 
abandon this means of enter- 

since the radio is well 
able to satisfy them. 

Mr. Glenn W. Watson of De- 
an inventor, has succeeded 

in designing a device which en- 
ables al piano to he played by 
radio, thus fringing together 
two of the most popular me- 
diums of entertainment. It is 

now possible for an artist to 
play a piano in the studio of 
a broadcast station, and have, 
throughout the country, every 
piano that is equipped with the 
Telepiano play in exact syn- 
chronism with the artist at the 
studio. It becomes fairly ea sv 

Then. to follow the artist :nod. 

consequently, piano lessons may 
be given over the "air ", one 
teacher serving for almost any 
number of students. 

The 'Telepiano, Fig. A, may 
be conveniently mounted in any 
existing piano in one -half hour 
and will occupy- an unnotice- 
able position, as shown in the 
figure. 

RADIO 
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Fig. 2 
.1 miring diagram of the Me DIO. .1 comma tat or is used whirl, 
citable: the receiving pinrro 10 ploy in synchronism trill, the trans- 

mitting piano. 

Fig. B 
.I7re. The Telepiano in action. 

discharges only when the rotat- 
ing arm has stade contact with 
a certain segment which cor- 
responds to the key that is be- 
ing depressed. 'Phis condenser 
discharge takes place through a 

reply winding which actuates a 

lever, sending a pulse to the 
radio transmitter. 

The receiving circuit, Fig. Y 

is equipped with It similar set 
of eontacts. 'Pite pulse is re- 
ceived Inv the radio set, detected 
and amplified, and then fed into 
a set of thyratron relays. When 
the rotating Itrnt on the C0111- 

imitator in the receiver makes 
contact with a certain segment, 
the pulse actuates a piano key 
(through another set of sole- 
noids) corresponding to the key 
being depressed at the trans- 
mitting studio. 

In order to make the receiv- 
ing key star- down exactly as 
long as the sending key (hoes, 

(('onfin,ed on palle 432) 
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Servicing 
DIRECT - COUPLED 

AMPLIFIERS 
Modern radio service calls for an extensive knowledge not only 
of advanced radio theory but also of the most efficient manner 
of attacking a problem. The author discusses practical amplifier 

servicing. 

HE "direct -coupled" or Loftin-White By SIDNEY 
type of audio amplifier, because of its 
low cost and high efficiency, enjoys widespread popularity 
with set builders, experimenters and manufacturers. Thou- 

sands of these are in use as phonograph amplifiers, speech ampli- 
fiers, and audio amplifiers for midget sets. The circuit is a radical 
departure from ordinary design, and presents a difficult job to the 
.et builder or Service Man who is up against a balky specimen for 
Om first time. With the desire to aid those who have had such 
difficulties, the experience of many months in building and servicing 
these amplifiers has been set down in these notes. One circuit, to 
which we will refer in this article, is snown in Fig. I; others have 
appeared in past issues of RAnio- CRArr. 

In the first place, all parts to be used in the amplifier should 
be carefully tested before being used. All resistors should he 
within 10e%a of their nominal values. Condensers should be within 
20% of their nominal values, and should have a high insulation 
resistance. As leaky condensers are a prolific source of trouble 
in this amplifier, only the highest quality units should be used. 

Test Procedure 

When the amplifier is assembled and found to he inoperative, 
or when a good amplifier becomes inoperative, a particular service 
procedure should be followed. (All the tests in this procedure 
may be made with but one instrument, a 3(311 -volt of ter with 
a resistance of 1000 ohms per volt.) These directions apply spe- 
cifically to the '45 amplifier shown in Fig. 1, but may be used 
with suitable changes for pentode or '50 Loftin -White amplifiers. 

If the amplifier is absolutely dead, check the loud -speaker and 
the speaker transformer. If these are in good condition, the 
trouble lies in condenser C2 or the '45 filament winding of the 
power transformer. Measure the voltage between points 5 and 7 

of Fig. 1, and between points 1 and 5. If the former voltage is 
very low, or even zero, while the latter is abnormally high (sec ' "Normal Voltages," below) this is an indication of a grounded 
'45 filament winding or a shorted or leaky by -pass condenser C2. 

'flue fault may be traced by disconnecting the leads from the '45 

filament winding and testing for a short to ground. If this is the 
case, the transformer should he replaced. If the transformer cheeks 
O.K., the resistance of condenser C2 should be measured. If it is 

found to be shorted or leaky, it should he replaced. 
If tile amplifier sounds "alive," vary the hum-bucking poten- 

tiometer P, and notice if the 1 varies in intensity, or stays 
constant; also, whether or not there is any motor- boating. If the 
1 is accompanied by vigorous motor -boating at a period of 
approximately 150 cycles, and the voltage across the 50,000 -ohm 
grid hues resistor is only half its normal value, this is an indication 
that the input leads are open. These should then be checked for 
continuity, and an examination made of the input device (phono- 
graph pick -up or transformer). 

Lack of Sound 

If the I -bucking potentiometer does not affect the 3 level, 
and a phonograph pick -up gives no reproduction whatsoever, 

FISHBERG a grounded hum-bucking potentiometer is in- 
dicated. Other symptoms of this fault are 

no voltage between points 1 and 2, and abnormally high voltage 
(7 to 15 volts) between points cathode and 2. The remedy is 
obvious, -re- center the potentiometer in its mounting hole and 
see that the insulating washers are in a correct position. 

If the variation of the hum -bucking potentiometer gives some 
change in hum intensity but no satisfactory mininunn point, and 
if reproduction is distorted or entirely lacking, these are mdica- 

Fig. 1 

Schematic circuit of a representative direct-coupled amplifier. Volt- 
ages arc read in reference to membered positions. 

tions of some condenser or resistor being defective. Measure the 
voltage between points 5 and 7. If this potential is considerably 
below 250 volts, while the rest of the circuit is normal, a leaky 
hum -bucking condenser -C4, or a defective grid bins resistor is 
indicated. 

A leaky limn- bucking condenser may be detected by measuring 
the resistance between screen -grid and cathode of the '24 tube. 
If this resistance is found to be less than 50,0(30 ohms, it is con- 
clusive proof that the I -bucking condenser is leaky or shorted, 
and requires replacement. 

A defective grid bias resistor may he detected by measuring 
the voltage across its ends. If this potential lies outside the 
range of 8 to 12 volts, the resistor is off -value and should he 
replaced. The best scheme is to place in the circuit a variable 
resistor of high value and vary it until the plate voltage of the 
power tube is restored to its normal value. A correct value of 
fixed resistor, as indicated by ohmmeter measurement of the vari- 
able unit, may then be substituted for the variable resistor. 

(Continued ta pale 428) 
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SELECTIVITY 
A Frank Discussion of the Advantages to be Gained By the Use 

of Sharply Tuned Circuits 

FOR some reason or other, the radio 
public seems to be in a quandary re- 
garding the question of selectivity. 
One year it is led to believe that se- 

lectivity is accompanied by poor quality, and 
the next year, the Saone "authorities" claim 
Mat selectivity and quality go hand in hand; 
the result being that the radio public does 
not know whom to believe. What may be 
selectivity in one sense may not he wive- 
tivitv in another. This differentiation has 
barn discussed in va ' s technical ,journals, 
hut authors do not seem to take it upon 
themselves to clarify the situation for either 
the Service )lawn or the public in general. 

.1s we shall Sean see, n circuit may he 
selective and result in the rutting off of the 
side hauls, giving us poor quality. If we 
attempt to lower the selectivity to obviate 
this difficulty, then the effects of interfering 
stations would so distort the ultimate signal 
as to produce results which are not as good 
as that obtained with a highly selective 
circuit. 

Numeric Selectivity 
Roth mathematically and practically a 

modulated signal can he analyzed into three 
components having frequencies of F (the 
carrier frequency), F minus fm, final F 
plus fm (where fm is the frequency of 
modulation). It stands to reason then, that 
a circuit tuned to the frequent) of the 
carrier and vet it selective not to pass 
the other two frequencies equally well, will 
have the effect of suppressing the received 
modulation frequencies. It is also evident 
that a circuit of such nature will pass sig- 
nals modulated at low frequencies better 
than those nataluhtrd at high fr,aptenaies. 

SINGLE 
STAGE 

TWO 
/STAGES 

FREQUENCY 

Fig. 3 

The response of o signal after it tasses through 
tso tuned stages. .Vote the high- frequency 

ci t oN. 

By C. H. W. NASON 

If a signal frequency of 1000 kc. is modu- 
lated at 50(x) cycles a circuit must pass all 
frequencies from 995 to 1005 kc. without 
fail if the original characteristics of the 
modulated wave are to be retained. 

Iu Fig. 1 is shown the transmission 
characteristic of a sharply tuned circuit in 
comparison with an ideal characteristic 
which takes a rectangular form. As we in- 
crease the ber of tuned circuits em- 
ployed in a given system, the selectivity is 
also increased. For example, if in passing 
through a single circuit, all frequencies a. 

given number of cycles off that to which the 
circuit is tuned, are cut down to 90% of 
their ideal response, the passage through 
two circuits will result in a further reduc- 
tion in output to 81% of that obtained at 
the resonant frequency. Passage through 
three circuits will result in the response 
at the off signal frequency being about 73% 
of the response at the resonant frequency. 
This is shown in Fig. 3. 

? .: 
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9951aL 99OKC. 995KC. 1.000KC 1.0051aC. tfnOKC IOW 
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Fig. 4 
.1'iurr the carriers of each station are separated 
by lo kn.. the entire broadcast band is 

utilized. 

The selectivity of a tuned circuit is de- 
termined by the relation between inductance 
and resistance in the circuit, and a factor 
of merit "Q" is obtained by the equation 

2piF1. 
Q - , where F is the frequency; 

R 
L. the inductance; and R. the resistance of 
the coil. This type of selectivity is known 
as the numeric neleelivilg of a circuit and 
"Q" is deter uailed experimentally by meas- 
uring the current produced in a circuit by 
a given signal when it is tuned to resonance, 
and c paring this reading with the cur- 
rent obtained when the input signal is a 

given percentage off resonance. 

High Numeric Selectivity in Supers 

in the modern superheterodyne receiver, 
the incoming signal "heats" against a local 
oscillation of such a frequency as to pro- 
duce n resultant signal of 175 kc. which 

JAL' 
F-ftn F F+ftR 

111 
F-frn F F+fm 

Fig. 1 

Above. Ideal and "shirt" response curves. 

Fig. 2 
Belau. Comparison of ideal and actual band - 

pass response. 

can be more readily amplified at high gain. 
Not only is the amplification more favor- 
114e due to the transposition to the lower 
frequency prior to amplification, but the 
selectivity is also enhanced. 

With our circuits tuned to an incoming 
signal of 1000 ke., an interfering carrier fat 

1010 kc. is removed by 1% front the de- 
sired signal. Mixing the incoming signal 
with an oscillator operating at 1175 kc. 
produces it 175 kv. beat which is then am- 
plified. The interfering signal produces a 

beat of lti5 kc. -still differing by 10 ke. 

f the frequency to which the I.F. cir- 
cuits are tuned, Ind removed from the reso- 
nant frequency of 175 ke. by 5.7 %. Inas- 

h as the percentage off re. anee has 

a great deal to do with our primary meas- 
urement of selectivity, it is not difficult to 
see that a distinct gain in numeric selec- 

tivity has been achieved. 

Adjacent Channel Selectivity 
It was obvious in Fig. 1, that if a high 

n ric selectivity were employed, the 
higher frequencies of modulation would suf- 
fer. This loss in high frequencies is also 
increased by the use of the superheterodyne 
arrangement because of its high numeric 
selectivity. Stations in this enlightened 
country are blessedly operating by law in 

(Continued on page 429) 
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OST static reducers arc based upon 

1 . i the principle of "hocking.. static 
against static and, by IIItII1S of 
special filter circuits, isolating the 

I. IIUI IIing or broadcast signal. 'These neu- 
tralization systems actually reduce static 
interference an appreciable degree. The 
circuits, however, are Tery difficult to adjust 
(to obtain c plete neutralization) and they 
may be efficient only at certain frequencies. 

The writer believes that he has solved 
the problem of static reduction in a simple 
and satisfactory manner, will t any of 
the above mentioned objections or lindta- 
thins. The circuit used in experimental 
models is shown in Fig. 1. 

The desired signal is selected from the 
antenna circuit by the resonant circuit C1, 
Si. Successive tuned circuits S2, S3, S4 
are coupled together in cascade by small 
capacities, C.5, Col, and the inductive coup- 
ling of P4 and S4. The coupling between 
these circuits being rather tight, ,the trans- 
fer of energy is approximately in the order 
of 1 -to-1 ratio; the only stepping -up action 
taking place in the total circuit being be- 
tween P1 and Si, and between P4 and S4. 
With a circuit of this design the tuning is 
not excessively sharp: thus the pree side - 
bands containing the overtones and higher 
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A NEW SYSTEM OF 

STATIC REDUCTION 
By HENRI F. DALPA1 RAT 

frequencies in a radio signal are not 
a t ten tutted. 

'l'he incoming or signal frequency, tuned 
by the four circuits, is amplified by tube 
\-I. Tube \-2 has its grid circuit connected 
in parallel with \-1 through coupling ca- 
pacity Cî. 

Tube \'2 is highly biased so as to be ren- 
dered inoperative to signal intensities of the 
order of those in the aerial circuit. How- 
ever, as soon as the signal is regenerated 
in the aerial it is re -tuned and again re- 
generated an incredible number of times 
in a fraction of a second. During this 
regenerative re- tuning process much of 
the aperiodic static is filtered out and 
grounded while the strength of the desired 
signal, which has a sine -wave form, is in- 
creased. This condition is clearly illus- 
trated in a graph, Fig. 2, which is based 
on theoretical values. 

By adjusting the "C" bias of V2 at R2, 
and the regeneration of \'1 at R1, it is 
possible to find a certain relation between 
those two functions so that \'2 will only be 
sensitive above a certain value of voltage 
and increasing the regeneration of \'1 will 
raise the signal voltage to that value. 

By looking at the cur% IS of Fig. 2, it 
is easy to understand the mode of operation 
of this .system, whiclu is based entirely on 
a principle of intensify differentiation. The 
operating voltage of \'2 being raised above 
the static average maximum voltage, it will 
only operate on the highest voltage, (this 
is only possible provided that the static 
reaching \'I is not stronger than the signal); 
this system is about Nuyc efficient. 

To duplicate the schematic circuit, Fig. 1, 
the following parts will be required: 

(Continued on palle 4:31i) 
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Fig. 1 

.Schematic circuit of 1Ir. Dalpayrat's system of static reduction by intensity differentiation. Expert. 
mincers may use any available equipment having the specified values. 

TIME AND THE RADIO SERVICE MAN 
figuring out the e amount which should I be dillrged for a sera job, it is neces- 

sary to take into account labor, materials, 
overhead, and a reasonable profit. 

'l'he importance of the time element in 
labor is obv s. Time also enters into the 
cost of materials, since time is required in 
purchasing Mein and in bringing them to 
the place where they are to be used. The 
factor of time also enters into the amount 
of overhead chargeable to any particular 
job; if one job takes twice as long to com- 
plete as another, it is self -evident that it 
should be charged with double the overhead. 

Spending unnecessary time on a servic- 
ing ,job, therefore, increases the cost to the 
customer and at the sa toe time decrease, the 
Service '.inn's profit and prestige. Saying 
time reduces all costs, permitting the Serv- 
ice Man to charge less and still to make 
a larger profit. 

Realizing these facts, Electrad engineers 
have devised several types of replacement 
equipment to enable the Service Man to 
save time. For example, they have pro- 

duvet a single volume control which call be 
used in 133 different commercial radio re- 
ceivers. 'Through ingenious design, a total 
of five different Electrad replacement vol- 
ume controls can be applied to more than :143 
commercial receivers. Seven additional con- 
trols take care of almost all other volume 
control requirements. 

'l'he design of the new Electrad replace- 
ment controls is so flexible, that they will 
take care of the very latest sets containing 
variable -mm tubes, pentodes, etc. As a re- 
sult, the Service Man who carries just these 
few controls in his kit, is sure of being able 
to replace a faulty volume control, with t 
hnving to waste time going hack to his shop 
niter additional equipment. 

At this point, mention should be made 
Of the "Truvolt" type resistors, which are 
also designed to save time and money for 
the Service Man. These resistors are made 
in all standard sizes and resistance values 
and also in various required current- carry- 
ing capacities. They may he mounted any- 
where. One or more patented sliding clips 

mat. be added, rcuuIycd, or adjusted to any 
position to obtain the exact voltages needed. 
Hence a few Of these resistors in various 
capacities, and s extra sliding clips, may 
be used to perform a multiplicity of serv- 
icing ,jobs. ('l'he unique open -air winding 
of these resistors insures cooler operation, 
longer life and muore stable performance 
than could be obtained with any other 
apparatus.) 

A comprehensive "Replacement Volume 
Control Guide" has recently been issued, 
which tells instantly which of the several 
vol controls should be used in replac- 
ing the control in any of 343 standard com- 
mercial receivers. 'Twenty different vol 
control hawk -up diagrams are shown and 
the various makes of receivers are listed 
alphabetically. Each receiver is listed not 
only by name, but also by model number 
'l'he correct replacement volume control type 

her is then given, as well as the cir- 
cuit diagram which applies in each instance. 

This Guide may he obtained gratis from 
Electrad, Inc., 175 \'crick Street, N. Y. C. 
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Magic 
(PART III) 

in 

Meters 
This article by Mr. Denton on the subject of meters and their 
applications treats in detail the design of multipliers and shunts. 

THE D.C. and .\.t. instruments dis- 
cussed in l'arts I and II of this 

series, aril which appeared in the 
November and December issues of 

RADIO-CRAFT, form the nucleus of the devel- 
opment of modern service equipment. 

When a meter is used to measure dif- 
ference Of potential, it is important that 
the current consumed ht the meter be not 
so large as to appreeinbl increase the load 
of the circuit. If the current consumed bv 
the voltmeter is large, the effect will he 

a reduction of the voltage being uwatsitred, 
with the result that the value indicated on 
the instrument is not the actual value of 
potential which is present when the ureter 
is out of the circuit. Tints, the value of 
an instrument as a voltmeter is determined 
by the t of current it consumes. 

A convenient means of specifying the 
sensitivity of a voltmeter is by the number 
of ohms resistance for every volt in the 
meter. 

This ohms- per -volt value of a D.C. teeter 
is equal to the rota/ resistance of the in- 
strument divided by the maximum voltage 
indicated on the scale; or 
Ohms- per -volt = 

total resistance of meter 

maxinmtn voltage 
The total current consumed 

by a meter for full . +rule deflec- 
tion is, therefore, 

1 

Current _ or 
Ohms- per -colt 

maximum voltage 

total resistance of meter 
If the range of a meter is to 

he extended, resistors (called 
Itipliers) are added in series 

with the meter as indicated in 
Fig. 1. Referring to titis figure. 
the multiplier Rut is in series 
with the voltameter V. and the 
meter is shown shunted by a re- 
sistor Ry which represents the 
resistance of the meter. Letting 
El represent the normal range 
of the meter, and E2 the range 
desired, the value of itm neces- 

sary to extend the range can he 

found by use of the following 
equation: 

By CLIFFORD E. DENTON 
E2 

Rm = Ry - -- 1 l / Et 
For example: if EI is 200 cults; ßy, 

10,00) ohms; and 1:1, 300 volts; then / alN1 

Hut I0,000 x 1/` 

200 
10,111111 x 11.5 = 5,100 ohms. 

Since the a hove problem is a representa- 
tive one, it would he necessary to add a 
5,1510 -ohm resistor in series with the meter 
as a multiplier in order to extend its ratage 
to :10) volts. Front the alcove, it can he 
seen that by the proper select' of multi- 
pliers, it is passible to extend the range of 
a voltmeter to any desired value. A. group 
of resistors connected in series, as shown in 
Fig. 2, will enable the user to obtain the 
desired range by moving switch S to the 
proper tap. 

It is soueetimess desirable to know the 
reverse problems; that is, knowing the re- 
sistance of both the meter and its multiplier, 
how intuit its range has been extended. 

'Tite multiplying factor indicting the 
number of times the voltage settle of the 

meter has been increased is flannel by the 
ratio 

ley -- lint 

It V 

Substituting the values in the example 
previously given, we have 

10,015) -- 5,1115) 

_ 1.5 

111,1 N l 

Therefore, any inNdics t mn the meter, 
with the multiplier in the circuit, should be 

multiplied by 1.5 tu obtain the correct value 
of the voltage. 

It is pussihlc that the Service \Inn may 
nut know the internal resistance of a meter. 
If such is the case it may he obtained by 
connecting the meter as shown in Fig. 3. 

Then, using ohm's law: 
voltage read on meter 

Rv 
current read on udlliaumumeter 

If calibrated resistors of approximately 
the salle value its the internal resistance of 
the meter are available, the half -scale de- 

flection method may be used. 
The procedure is simple. First, 

short- circuit resistor it in Fig. I 
and then at sufficient voltage 
E tu obtain at full -settle deflec- 
tin. If the full -scale rending is 

11X) 'alts, :apple Ion cults. Then 
ineren.e it until the rending of 
the meter is exactly une -half full- 
scale. The value of resistance It 
then equals the resistance of the 
meter. This bec s evident 
from the fact that tchen resistors 
are in series, :mil equal in value, 
then the stimuli' current will flua 
through both of the resistors, and 
consequently the yultage drops 
across each of them will be the 
same. 

AC 

5,000 
OHMS o 

TIDE 301 WESTON 
UNIVERSAL 

METER. 

FUSE 

D 

OHMS 

5 500 MA 

100 MA. 

25 MA. !, - 
t200 5 

MA 

5 MA 

1,000 e 1 MA 

OHMS 

-- 5.000 OHMS 

.40,000 OHMS 
5V. 

10v. 

50i 
V. zsov 

500 V. 

1,000v 

.200,000 OHMS 

.250,000 OHMS 

500,000 OHMS 

Fig. 12 
Circuit diagram of a complete A.C. -ft.C. voltmeter and milliammeter. 
All values are indicated on the diagram for the convenience of 
S'eriee Me,, desiring to construct this universal meter. It is fully 
protected against burn-out by three separate and distinct means. 

D.C. Ammeters and Shunts 

There are many cases in which 
the current range of at milli :uu - 
meter is too low for the cundi- 
t. s at hand. It is then neces- 
sary to increase its range bv 
shunting some of the current 
around the meter, only permit- 
ting enough to puss through the 
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moving coil to actuate the pointer. This 
is indicated in Fig. 5, in which 111 repre- 
sents the resistance of the meter A, and R2 
the shunting resistor. 

It is well to note at this time that cur- 
rent multipliers are always used in parallel 
with the instrument, while the voltage mul- 
tipliers are always in series. 

Any resistor placed in shunt will increase 
the range of the meter by the ratio 

112 + RI 

R2 
If a Weston 301 D.C. 0-1 milliammeter 

has a resistance of 27 ohms, then a shunting 
resistor of 27 ohms will increase its range 
by the factor 2, as can be seen by substi- 
tuting numbers for the letters given in the 
formula above. 
27 +27 - 2 (the ratio of the increase) 

27 
Thus the meter having a normal maximum 

reading of 1 milliampere, will have its range 
doubled or extended to 2 milliamperes. Figs. 
6A and 6R show two methods of shunt 
connections which are commonly used. 

The average Service Man often finds that 
it is impossible to obtain resistors of low 
of value of sufficient accuracy for use 
as shunts, consequently the following scheine 
should be used in such cases. 

Referring to Fig. 7, 112 is the shunting 
resistor and R1 is one that is placed in 
series with meter A. 

Now if the range of the D.C. Weston 0 -1 
millianuneter is to be extended to 1 ampere, 
and the internal resistance of the 
ureter is 27 ohms, it would be 
necessary to increase its range 
1,000 times, as shown by the 
formula 

12 (current range required) 

Il (current range of meter) 
1 

= 1,000. 
.001 

This is a very high ratio, and 
when it becomes necessary to use 
a shunt that can carry 999 mil- 
liamperes while the ureter car- 
ries only 1 milliampere for full 
scale deflection, the shunt resist- 
ance will have a value of 
R (shunt) _ 

It (meter) 
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Making RI 500 ohms with a meter resist- 
ance of 27 ohms, the total series resistance 
of this circuit becomes 527 ohms, and as the 

527 
ratio of increase is 1,000, then -= 0.527- 

1,tÁ10 
ohm for the value of the shunt. Timis 0.527 - 
ohm resistor is easier to obtain than one 
of 0.027 -ohm, so for practical applications 
this method has much to recommend it. 

Supposing 121 were increased to a value 
of 1,000 ohms, then: 

1 -= 1,000 (ratio of increase); and 
.001 

1027 
R = _ 1.027 ohms. 

1,000 
Here, a 1 -ohm resistor for R2 and a 1,000 - 

ohm resistor for R1, will work out very 
well for all general purposes. Surely the 
Service Man can obtain a 1 and a 1,000 - 
ohm resistor with an accuracy of less than 
one per cent, whereas it would be impossible 
to obtain one of 0.027 -ohm at all. 

Finding the Resistance of Ammeters 
Many times there is no knowledge of the 

internal resistance of a milliammetcr, and 
as it is necessary to know this value before 
a proper size of resistor can be selected for 
the shunt, several methods of determination 
are nsed. 

The simplest way to find the resistance 
of the meter is by the half -scale deflection 
method; the connections for such a meas- 
urement being shown in Fig. 8. 

with the instrument. Many use the millinm- 
meter because of the simple additions neces- 
sary to give a satisfactory movement. 

A .Jewell Model "8" D.C. 0 -1 millixnr 
meter, Fig. 9, has a resistance of 30 ohms. 

Fig. 8 
Above. Determination of ammeter resistance by 

the "half -scale deflection" method. 

Fig. 9 
Below. A method of connecting a resistor to 

make a voltmeter from a milliammetcr. 

Therefore, a full scale deflection requires 
a voltage of 0.03 -volt (El). If a voltage 
range of 500 volts (E2) is desired, the 
range must be extended 16,666 tiares, and 
the necessary resistance value can be found 
thus: 

Qv 

nEiz 

0 ® 
R 

. 

Fig. 1 Fig. 2 Fig. 3 Fig. 4 

Left. The multiplier is connected in Series with a voltmeter. Left - 
coder. .d means of connoting multipliers for selecting ranges. 
Right -center. One means for determining the resistance of a volt- 
meter. Right. "Half -scale deflection" method of determining volt- 

meter resistance. 

- 0.0273 -ohm. 
(factor of increase) -1 

It is very difficult to obtain a resistor of 
0.0273 -ohm for this purpose and, there- 
fore, the use of a resistor in series with the 
meter will enable us to use larger values 
of 112 which can be readily obtained. 

R1 is a calibrated resistor and R2 a 
current -limiting resistor which is mused to 
adjust time current through the meter .% to 
full -scale deflection. With the ureter read- 
ing at top mark, time switch SW is closed 
and RI varied until the meter reads half 
scale. The resistance of the ureter then 
equals time resistance of RI; and since R1 

is calibrated, its value 
is easily obtained. Time 
currents through the 
meter A and resistor 
RI are equal. Con- 
sequently their resist- 
ances must be equal. 

LINE 

al 

R2 

LWp 

-A- 

UNE .-- 
© . 

S 
lt)IiQ 

-B- 

LI/IE 

o 

10A0 UFIE 

Rvy ri 
R2 

l.OAD 

Fig. 5 Fig. 6 Fig. 7 

Left. The shunt R2 is connected directly across the ammeter. 
Center. At A and B are shown two methods of connecting several 
shunts. Right. The resistor RI is inserted in series with the meter 

to increase the sire of shunt required. 

D.C. Voltmeters from 
Milliammeters 

Experimenters and 
Service Men are using 
millia ters as volt- 
meters simply by add- 
ing a resistor in series 

Rm = ßnra. ( 
E2 

\ Ei 

ßm=30 
500 --1 
.03 

30 x 16,666 
499,980 ohms. 

- 1 

ßn1 = 
ßm = 
If the voltages to be measured 

are high, time meter resistance can 
he ignored, but if time voltage 
range is lowered to the point 
where the measured voltage with 
the multiplier approaches the 
normal range of time meter with- 
out the multiplier, the percentage 
of error increases. 

The chart shown on page 681 
of time May 1931 issue of Ilento- 

CRAFT has time various values of resistors 
tabulated for use with various ranges of 
nrilliammeters and nricroanuneters for all 
voltage ranges from 1 to 1,000 volts. 

The use of low- current -consumption meters 
as voltmeters (consuming I milliampere for 
full scale deflection) is convenient, and by 
ignoring time resistance of the meter, for 
all practical purposes, 

maximum voltage range 
R (multiplier) _ 

current through the meter 
Fig. 10 shows a circuit by which voltage 
ranges of 10, 50, 100, 250 and 500 volts may 
be obtained with a sensitivity of 1,000 ohns- 
per -volt. 

A.C. Voltmeter Multipliers 
The iron -vane types of A.C. instruments 

may also have their voltage ranges increased 
in the sane manner as the D.C. instruments. 
The average A.C. meter has a much lower 

(Continued on page 434) 
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RUNNING THE 
SERVICE SHOP 

At a Profit 
By HARRY GEORGES 

SOME months afin, a progressive radio 
manufacturer formulated a plan not 
only to make his radio -service depart- 
ment pay for itself, but actually to 

make it show a profit -and it did. 
This plan is not just a theory lout has 

already gone through the "laboratory" and 
is now ready for field service. The "lab- 
oratory" consisted of service departments - 
from the one -man business to the highly - 
trained "100 men" organization, as in the 
automobile industry, the radio service de- 
partment is of utmost importance. 

The customer "sends for" the Service Maur 

and anxiously awaits bis arrival. Because 
of his superior knowledge of things per- 
taining to radio, the Service Man's recom- 
mendation goes a long way with the cus- 
tomer-he is the "radio doctor." 

The modern "radio doctor" should not 
consider his work done after the set is 
repaired. Ile should guard against future 
trouble. Such service builds confidence, rec- 
ommendations, and increased calls. 

This illustration shores the ease w'11í reaieh as 
automatic line -voltage control may be added 

to any receiver. 

After looking the set over, the Service 
Man usually finds a resistance, condenser. 
or tube which needs replacement. High 
voltage nun have been the cause of the 
trouble-or just way Iune helped to make 
matters wane. At any rate, the set is re- 
paired and a voltage regulator is connected 
in series with the power line -,just tu sec 
how the set sounds on regulated voltage. 

'l'he new tube naturally arouses curiosity. 
The .lmperite Plan even goes as far as to 

provide a simple selling talk for the "Serv- 
ice- salesman" 'l'he talk runs like this: 

"Oh yes, lots of radio troubles are due 
to voltage fluctuations that we cannot see. 
The tultage has a habit of ,jumping just 
when you are not checking it. And those 
,jumps raise the devil with the tubes, power 
packs, and reception. This automatic regu- 
lator keeps the voltage along the straight 
and narrow path. Acts like a shock ab- 
sorber on a car-decreases wear and tear. 
Cell, if I have an extra one on hand, I 

will be glad to install it -and name goo a 
service charge." 

And thus, another automatic voltage regu- 
lator is readily sold, leaving the customer 
more contented, the dealer with a handsome 
profit and the Service Man with a worth- 
while eomnnission to add to his salary. 

The new merchandising ld:m ha. proved 
to lie exceptionally successful wherever it 
has been given a fair trial. One dealer has 
been :averaging 28 automatic line -voltage 
controls per month for each Service lan- 
thus getting a net profit of $37.SI) per month 
per roan. Perhaps the best way to show 
the advantages of this plan is to present 
actual facts and ligures taken from the ex- 
perience of a la rge New York radio con- 
cern. Early in January, 1931, Davega, Inc., 
of New York City, one of the largest radio 
chain stores in time country, decided to try 
out the plan. This concern specializes in 
the retailing of radio sets and sporting 
goods. It operates over twenty -eight retail 
establishments in the metropolitan territory. 
All radio servicing is handled through a 
central radio -service department -about 100 

Service Men a re employed. 

The Plan 

In order to start the plan, a talk was 
given to the Service Men assembled at a 
special meeting. Three things were im- 
pressed upon the men. First, the need for 
automatic line -voltage control 'was illus- 
trated and emphasized. Second, the men 
were shown the ease with which a sale would 
be made: and third. they were offered a 

cash incentive. Prizes were posted for the 
hest monthly sales. Service Men averaged 
from $50.00 to $75.00 per month extra -that 
is, above their regular salaries. 

Sales Data 

During the month of January, 125 auto- 
matic voltage regulators were sold by the 
Davega Service Men. In Februaary, the 
number of such sales was increased to 195. 

How RCA I'ictor adds line -voltage controls to 
its sets. The ease of installation is rrrll illus- 

trated in the sketch below. 

During this initial period, the Service Men 
were gradually becoming aware of the pos- 
sibilities of the plan. 'l'hen, in March, the 
sales jumped to 1129, in April to 1.578, and 
in May to 1705 and since then, these service - 
sales have been continuing at a most satis- 
factory lercl. The quart in Fig. 1 gives a 
couglrehen.iyc idea of the way in which 
the Davega Service Men benefited by the 
new merchandising plan. As a further aid 
to the Service Man, a pamphlet was given 
by Davega, to each purchaser of a radio 
set, calling attention to the troubles arising 
from line -voltage fluctuations and to the fact 
that such variations hi voltage occur quite 
often in the metropolitan area. 'l'he cus- 
tomer was advised that a Service \tan would 
be pleased to render au voltage analysis and 
then to install a voltage regulator if neces- 
sary. A return post -card was included in 
the pamphlet. 

This promotional work resulted in a fur- 
ther increase in voltage -regulator sales. In 
addition, the manufacturer of the line-volt- 
age control conducted au direct -mail cam- 
paign to give the Service Men timely point- 
ers on selling regulators and also main- 
tained a newspaper publicity and advertis- 
ing schedule to create public demand for 
it utanl ao t it voltage- regulation. 

The results obtained by the Davega Serv- 
ice \lea have been equalled by many other 
progressive service organizations in va ' s 

part, of the country. Any radio concern 
interested in obtaining additional informa- 
tion regarding the above -described plan may 
obtain this gratis by writing to the editors 
of It.umu- Ca.ur-r. 
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Fig. 1 

.4 chart slowing the sales of voltage controls 
for the months of Jauary. February, March, 

April and .)fay. 
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Operating Notes 
The Analysis of Radio Receiver Symptoms 

SERVICING THE REMLER "14" 
By Glenn E. Deemer 

QUI'T'E a few of the first Reveler "14's," 
which have given very satisfactory serv- 

ice for some tinte, are now beginning to 
require a little attention. 

The accompanying illustrations will give 
the Service Man the data on the terminal 
hoard of the power transformer, as well as 
Voltage readings, color code and tube posi- 
tions of the entire receiver. 

Figure 1 is a top view of the chassis; A, 
are the R.F. transformer shields; 11, the 
aligning condensers; ., the neutralizing con- 
densers; I "!', the power transfun iter; and I), 
the shield over the tuning et indensers. 

Then the posts, two antenna and one 
ground, will be noted ait the rear of the 
chassis. 

Fig. 1 

Top viere shoring parts layout of the Rrmler 
"14 ". The P.T. nanncctions harr also been 

indicated. 

Figure 2 is a complete wiring diagram 
of this popular receiver. 'l'he color code 
and the airing positions of the terminals 
on the power transformer, as marked in 
Fig. I, are as follows: 

(I), Red, to A.C. switch and condenser 
(dock, .l -n f. COIN leaser; (2), Black, to ter- 
minal of 8-m f. electrolytic condenser near- 

.. est transformer; also red lead tu '80 fila- 
ment; (3), Itrd, to the other sicle of the 
'SU filament; (4), Other side of A.C. line; 
(5), Yellow, to one plate of the rectifier; 
(ti), Center tap of the '45's filament wind- 
ing, with 2000 -ohm resistor to 12 on ter- 
minal board, and a ,jumper connecting 12 
to terminal 8, on the under site of the 
butrdt (7), Yellow, to other rectifier plate; 
(S) and (9), tu filament winding of the 
' i's and '27; (10) and (Il), to filament 
winding of the '15; (12), terminal used 
for anchoring the other end of the biasing 
resistor, bridged under the terminal board 
of the transformer to (8). 

The color code, throughout the set, is as 
follows: rectifier filament, plate of power 
tube and speaker field, plate of R.F., and 
cathode A.P., red; filament '45, cathode '27, 

pinlr. '24's, blue; filament of first . \.F. tube, 
let trl or Cathode, and speaker voire coil. 
black; screen -grid, the plate of first . \.F., 
and the plate of the rectifier, yellow. 

Average operating voltiges (at a line po- 
tential of 115 volts) for the "14" are ns 
follows: Filament potentials: V1, V2, V3, 
\'44, 2.:3 volts; V5, 2.1 volts; \'ci, 4.6 volts. 
Control -grid potentials: \'l, V2, (i volts; 
V3, fi.5 volts; V4, 7 volts; VS, 17 volts. 
Plate potentials: V1, V2, 1(i7 volts; \'3, 95 
volts; VI, 110 volts; VS, 2:35 volts; V6, 
400 volts. titrera -grit) voltages: VI, V2, 
V:3, 101 colts. (Note the extremely high 
value of ti -(i. voltage on V3; this figure is 
given also in the factory manual.) 

UNUSUAL INTERFERENCE SOURCES 
By William Murrills 

the November issue of RADIO-CRAM 
I the'r'e waaS published an interesting case 
of interference due to leaky power lines 
which caused noisy reception in nearby 
aerials. We cuntiiiue with the discussion 
this month. 

Another case of copper coupling was dis- 
covered when radio reception in it certain 
hotel was interfered with by a continual 
crackling sound. Checking up on the power 
line to the transformer showed an artificial 
ground connection at a pole behind it theater 
more than two blocks away. A wire on the 
pole came too close to a grounded lead 
sheath, thus causing a grounded connection. 
By inserting a sheet of paper between the 
wire and the lead sheath, the interference 
was completely stopped. 

Analysis of another case showed that a 
defective transformer on a neon advertising 
sign was setting up a high -frequency current 

in the guy wires of the sign, these wires 
in turn carrying the current to the root' 
of the building. Friuli there the interference 
was radiated directly to the antenna of a 

neighboring radio set. Ti e owner of the 
sign volunteered to turn the .sign off for one 

uurntii to determine how much difference 
it would make in the reception; however, he 

hardly cared to buy a new transformer .just 
to improve radio reception for someone 
else, as long as the sign itself worked 
satisfactorily otherwise. 

'l'ht' power company ut' any other company 
can do practically nothing to eliminate in- 
terference without the hearty support and 
cooperation of everyone concerned. This is 
especially true of interference caused by 
automatic stokers. oil burners, anal the like, 
which caul be eliminated by the proper use 
of filters, providing the owners will co- 
operate with the coutpany tracing the 
interference. 

SERVICING A RADIOLA 
By John D. Hayden, Jr. 

Ji\I. \N came to un shop one this and 
asked me if I thought I could fix his 

Ratliola "44i." I said that I might, so he 

told ui to go ahead. When I arrived, his 
wife told me that if I thought that I couldn't 
fix it to say so, as she had already pail 
$l0.S0 for repairs and it did not work aau 

letter. 'l'he trouble was very low volume 
everywhere except at the extrenie Irmer 
end of the dial. ,VI the other tiers ice 'iTen 

had replaced a tube and the choke coil ant 
said that the low volume was due to change 
of location, as the family had moved re- 
cently. 

(('oulintted out Pope t:3(i) 
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The Favorite Testing 
Equipment of Service Men 

And Practical Methods of Facilitating Their Work 

A SET ANALYZER FOR THE 
BEGINNER 

By Nathan H. Silverman 

OIt1GINALLY designed for a beginner, 
who was not to be trusted with the 

dilicate \Veston test equipment used in our 
shop, the little test outfit, shown pictorially 
in Fig. A and by diagram in Fig. 1, proved 
to he of such great value that we used it 
on many jobs, where its special features 
made it superior to even the most expensive 
units available. 

The most valuable feature is the use of 
a simple jack, which allows the user to plug 
in on the detector (or other circuits) of 
any receiver under test. 

Note the following, taken from the re- 
markable booklet RADIO SET ANALYZERS by 
L. Van tier Mel: 

"A check of the tube voltages and 
currents may show that they are per- 
fectly normal and yet the set refuses 
to function." (Page 4, last para- 
graph.) 
While such cases are not common, the 

Service Man does come across then occa- 
sionally. The use of the phone jack readily 
locates the possible source of trouble. 

Features of the Tester 

Take a case recently solved by means of 
this simple method. A type 950 Stewart - 
Warner was "dead." Tubes, and all voltage 
and current readings, were O.IC., as were 
the aerial and ground -hut the reproducer 
was silent. 

Plugging the test plug into the detector 
socket of the receiver, and a pair of phones 
into the jack of the test outfit, we heard 
music! 

The first A.F. gave louder music -and 
the volume on the last A.F. was deafening. 

The trouble? 'l'he voice coil of the speaker 
tt:Is shorted. Our continuity test of the 
speaker showed a full reading. As the voice 
coil has such a small resistance (about 15 

ohms) we dptl not suspect it. 
Another speaker was tried and worked 

perfectly. Then we took apart the first 
speaker and found the shorted voice coil. 

Another feature is the "HI -LO" switch. 
Instead of using several buttons for each 
test, the III -1 A) switch makes it possible 
to get along with only one button. 

For example, if ill-IA) switch is set on 
'II I," and pia te -t Olt age button "I" is 
pressed, we read plate voltage On Our 600 - 
volt range. If the lower (:300 -volt) range 
is wanted, we merely turn the III -I.O switch 
to the "IA)" position. The same procedure 
is followed with other tests. 

The tube -tester circuit differs from those 
most generally used. Readers of R ADM- 

CD Ar-r remember the so- called Campbell 
tithe- tester which created so much conullent 
some time ago. 

Description of Tester 

While this circuit. originally brought out 
by E. T. Cunningham. Inc., ;nay be as ac- 
curate as the one used in our shop, it has 
several features that did not appeal to us. 
For instance, if a tube with a grid -to -plate 
short was put into the tester, the meter 
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Fig. 1 

Schematic circuit of Mr. Silrerman's set analyzer. Past issues of RADIO-CRAFT contain numerous 
other articles on this subject which may be consulted for reference. 

Fig. A 
Air. Sih'crnaoa's set analyzer. 

would be burnt out (found to our sorrow). 
You will note in Fig. 1 that we need a 

10 -volt drop, which is furnished by means 
of a resistor (about 290 ohms) or else by 
means of an extra 10 -volt winding, placed 
on the transformer. (Reversed connections 
will reduce the effective voltage.) 

Our transformer was taken from an old 
Freshman "11' eliminator. We calculated 
the number of turns needed for the filament 
windings. The 10 -volt winding needed 83 
turns (8.3 x 10 a 83). Other transformers 
will doubtless use a different number of 
"turns per volt." 

No dimensions are given for the carry- 
ing case, since various readers will have 
their own ideas on how much "junk" they 
want to "drag" around to the job. We 
carry about 16 tubes, as well as the tester, 
cables, pliers, screw drivers and other small 
tools. A pair of headphones is kept in 
the service car. 

The Ohmmeter 

The ohmmeter has two ranges: with the 
switch set at "A" (analyzer), we have the 
high (200 ohms per volt) ohmmeter range; 
when the switch is set to " " (tube tester), 
the shunt is across the meter, and our range 
is one -third as high -66 2/3 ohms per volt. 

A simple ohuuueter chart is located in the 
cover of our carrying case. 

Just for good measure, let us take an- 
other example. Suppose our meter read 
only 0.5 -volt, with the resistor. 

While plate current is an important test, 
it was omitted because we wanted to sim- 
plify the construction and operation of our 
tester. With normal tubes, we can assume 
that normal plate, grid, filament, and S.G. 
voltages will result in normal plate current. 

At any rate, where accurate readings are 
important, we take the set to the shop where 
we have the equipment needed for best re- 
stilts. 

As a rule, power -pack or other serious 
trouble is indicated by either a too high, or- 
in -t cases -by a too low, even zero, read- 
ing of plate, screen -grid, or grid voltages. 

The self -contained ohmmeter helps to 10- 
eate shorted condensers, as well as open 
resistors, transformer windings, etc. 

The 225 -ohm resistor R5 controls the read- 
ings obtained on the meter when testing 
tubes. For best results, use a variable re- 

(Continued on page 43.3) 
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The Service Man's Forum 
Where His Findings May Benefit Other Radio Technicians 

JESSE JAMES HAD A HORSE 
Editor, Itamo- CRAre: 

I am writing you this letter for the inter- 
est Of the Radio Service Business. 

Recently, not haring, nitwit work of my 
own to do, I answered an advertisement 
for Radio Service .)ho :.alb ('arse Wanted. 
When I was interviewed. I was told I would 
be given Ili $ atul addresses of customers 
of I.anday and Walthal stores, which are 
now out of business, notifying them that we 
Bave taken over the service of said stores. 

Then when any customers called for scrt- 
ice I was to gu and lake out the radio 
chassis regardless of whether the radin only 
had a bad tube. The idea was tu take the 
chassis tut, make necessary haw replace- 
ment, or repair what was wrong with the 
radio. 

Making a flat rate of $'20.00, regardless 
of what the trouble was, the cu st amer was 
the victim. 

I then asked my interviewer if the party 
was not in a positi to pay this price what 
was to be done. 

Ile said either they could borrow money 
to pay or we would keep the chassis. 

Of course, I did nut like this way of doing 
business so declined for the gond of the 
radio service business. When I service a 

radio, I charge a fair rate for service and 
parts. 

l'hc natte of the advertiser mentioned was 
called Radio Service, 222 Market St., 
Newark, N. .1. 

You can do what you see fit for this kind 
of a "Racket" which may Iw _oing on now 
if he procured teen to di that Land of work. 

The idea was a 50/50 proposition. 
J.tiri :s It. (, i tsx, 

150 .o. 1311, Street, Newark, N. .1. 

PAPA SPANK! 
Editor, it.rio- ('R.trr: 

i wish to register a kick of about two 
thousand ,jolts to the article written by a 
31r. Italic of 1,rem "sit, Nebraska in ,Illy 
ltenmi- ('R.trr. With all due respects to 
\ir. Italic in his observations in tour col- 
Mulls. his renianks in reference to the "cor- 
respondence beginners" entities him to a 
traumatic deviation of the nasal system. 

.\pparently, from the moment of birth, 
he was endowed with full knowledge of radio 
in all its branches and for that reason looks 
with withering scorn upon any one that 
would try to learn its application and then, 
with his own voice, he cries front the house- 
tops that he is n jirxl- rla.r.s Nerrire ]hr, and 
does not put out any information: lie! lin! 
and a couple of limns! What in the world 
will the research and experimental labora- 
tories and xeroaal -elaxx Serrie, dear do now? 

if Mr. Rabe wasn't badly decomposed 
from the neck up, he would know that the 
r.irresp "mlence school beginners of the past 

$10.00 FOR PRIZE SERVICE WRINKLE 
D ](GINNING with the February issue of Rana -Cru rr, we will pay 810.00 every 

month for the best Radio Service Wrinkle received. 

Previous experience has indicated that many Service Niel], during their daily 
work, have run across some very excellent Wrinkles, which would he of great 
interest to their fellow Sir'¡te '.icn. Usually, because of the natural modesty 
characteristic of some Service Nlen, few people ever hear of their work. 

As all inventive towards olita' ' g valuable information of this type, itADIO- 
t'aa try will pan 'tlo.uli to the Service .Man submitting the best all -around ]Indio 

ice Wrinkle. All others that are published will be paid for at regular 
space rates. All chicks are mailed upon publication. 

The ,judges are the editors of R. -CR.trr, and their decisions are final. 
No unused manuscripts van be returned. 

Follow these simple rules: Write, or preferably type, on one side of the 
sheet, _it in_ a vlar description of the best Radio See%iee Wrinkle you know 
of. Simple sketches ill free -haired are satisfactory, as long, as they explain the 
idea. You can send in as loamy Wrinkles as you please. Everyone is eligible 
for the prize except engdoycc,. of It.uau- C'RArr and their families. 

This contest closes on the 15th of every month, by %idyll time sill the Wrinkles 
must be received for the next month. 

Send all contributions to Editor, Service Wrinkles, c/o it.uuo- l'sArr, 98 ]'ark 
]'lace, New York City. 

are the radin engineers of the present and 
the beginners of the present will be the 
radio engineers of the future. While it 
may not be absolutely lietessanv tu take 
a course of training iu order to service ra- 
dios. there one thousands of Service Hien 
who will say that it is the best time and 
vouai they ruer spent. 

Since Mr. Italie s obscrvntiun is so keen, 
it is a woiitler to tae that he has not oh- 
sen cd that the once rnrrespnndrucr- school 
beginners are to be found in radio factories, 
rAlio broadcast stations, govtrluuent 
stations, etc., to s; nothing of a large 1111111- 

her ut' other importait positions in the radio 
industry. .\s for Service )Icn being lin - 
eilling to Cite information. 31r. Rabe nerd 
go no further than "Leaves from Service 
Men's Note Boules' in the env pages of 
It tutu- CRAFT where it stands ant in bold 
Irint for the whole crock -et cd world to see. 

It is toy contention that if \ir. Rabe 
is not careful. he will see the tinte when 
smile of tIi.se correspondence school begin- 
ners trill plot carves and frequency meas- 
urements that will make him dizzy, sit to 
Speak. i would suggest to \ir. Italic that 
in the future he "lay off" the uirrespond- 
rnre sehoul beginner for there are 14,15)1) 

¡alters in this fawily and they aright not 
tads it as lightly sis I have done. 

Oscan l'RE:scorr, 
i'antan, hnc,'. 

THANK YOU 
Editor, It.riia- Ci,AFT: 

What's the matter with Faulkner? Does 
he expect that every line of every page in 

Si magazine will be useful or necessary to 
every reader? Does this apply to any maga- 
zine- ]action, professional, or technical -that 
he can axone? 

in It.tmo-C'RArr, ms in other periodicals, 
I find staff that I "knew before," parts 
that I do not need, and suggestions whose 
wisdom and value I doubt until I have tried 
them. What of it? 'fake the September 
issue fur an example: the article "Pentacles 
and Their Use" is .just now worth to me 
the price of the while issue and more. So 
it goes. nu doubt. with the ar'ertuge Service 
Main to whose needs the magazine is de- 
voted. 

There may be a better magazine for the 
Service \inn somewhere but I haven't found 
it yet. I tied the Operating Notes. Service 
N1eii s I u ituent, Leaves from Niite Ilooks, 
Craftsman's ]'ago, and Information Bureau 
packed full of useful information and help. 

Whet! er an open antenna lead will eause 
useillaatiun in the ltl'.\ "44,' I do not know. 
lint it will in smile sets anti in some cases 
and for this reason the information was 
useful to some Service Clam somewhere. 

\ir. Faulkner is right in objecting to the 
remark shout "other Service Nlen." We 
are all licked occasionally -and sometimes 
by the simpler things. 

it.tuui Ci rr may be improved as a service 
magazine from iiiv own point of view, but 
would others agree that my changes were 
improvements% Here's to a long life and 
a fat circulation to it in its present forni. 

DAVID HOYLE, 
Boa. 94, Coleman Alberta, Canada. 
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GENERAL MOTORS 7 -TUBE SUPERHETERODYNE CHASSES 
S1A 60 CYCLES AND SIB 25 CYCLES 

Receiver Models Little General 250, Standish 216, Tudor 217 and Continental 219 

These receivers are products of Cessera) Mo- 
tors Radio Corp., Dayton. Ohio. Except fur 
the modifications for 25- or 60- cycle supply, 
the chasses are the same. The circuit and the 
mechanical arrangement are that of a 7 -tube 
superheterodyne midget set, incorporating a pen- 
tode output tube. 

The following characteristics are given for 
service reference. 

Pentode bias resistor Pli, green, 52,000 ohms; 
red, 2/10 -meg. The voltage divider VI), red. 
25,000 ohms; brown, 15,000 ohms. In the 
following references. the body color is first, 
end color second, and spot color third. Resistor 
RI, yellow -green -red 4,500 ohms; R2, red - 
green- orange 25,000 ohms; R3. yellow- black- 
orange 40,000 ohms; R4. brown -black -yellow 
100,000 ohms; R5, green -black -yellow ', -meg.; 
R6, (in metal cover) 400 ohms. All these units 
are of % -watt rating. 

Condenser Cl, 10 mmf.; C2, 500 mmf.; C3, 
.002 -mf.; C4, .01 -mf.; C5, 0.1- 0.1.mf.; C6, 
0.1.mf.; C7A, C711 (greets leads), 0.25 -mf.; 
C7C (brown), 0.1 -mf.; C7D (terminal), 0.25 - 
mf.; C71-1 (red), .006 -mf.; C7F (green). 0.25 - 
mf.; C1G (blue). .03 -mf.; C7I1 (white -blue), 
.03 -mf.: CS (electrolytic), 4 -4 mf.; C9 (elec- 
trolytic), 8 mf.; condensers C7.\ to C711, in- 
clusive, are included in the bypass condenser 
pack. 

Operating voltages are as follows: Filament 
potential, VI, V3, V4, 2.1 volts; \'2, VS. V6, 
2.15 volts; V7, 4.5 volts. Plate potential, VI, 
V3, V4, 225 volts; V2, 75 volts; VS, 125 
volts; V6. 210 volts; V7, 300 volts. Control - 
grid potential, VI, 2 volts; V2, 0.0 volts; V3, 
V4, 3.3 volts; V5, 15 volts; V6. 1.0 volt. 
Screen -grid potential, VI, 85 volts; V3. 79 
volts; V4, 75 volts; V6, 200 volts. Cathode 
potential, VI, 7 volts; \'2, 0.0 volts; V3, V4, 
S volts; \'5, 15 volts. Plate current, VI, V5, 
1.0 ma.; V3, 14 ma.; V4, 13 ma.; V6, 3.5 ma.; 
V7, 25 ma. (per plate). Line potential 110 
volts and volume control on full. 

On models 216. 217 and 219 a special an- 
tenna is installed in the cabinet and an antenna 
and ground terminal strip with three clips is 

1s_* BET 
74 IFI 

loatted on the bottoms of the speaker Imtile 
board. If an outside antenna and ground are 
used, connect the antenna lead -in wire to the 
clip marked "A" and the ground wire to the 
clip marked "l:." The jumper wire provided 
should connect clips marked "G" and "X." If 
the local -reception anteuua in the cabinet is 
used, connect the special antenna lead to the 
clip marked "-\." 'fhe jumper should connect 
clips marked "G" and "X." 

If the power line is to be used as an an- 
tenna, simply connect clips "A" and "C" by 
means of the jumper. if possible, connect a 
ground wire to the clip marked "G." The out- 
side antenna gives the hest results in all cases. 
However, there may be cases where the instal- 
lation of such an :antenna is impractical. The 
special antenna will give hest results in cases 
where the electrical wiring is inclosed in metal 
conduit; the power line will give better results 
in homes where the power lines are not in- 
closed in metal conduit. 

If the line potential exceeds 120 volts, a 
standard limiting resistor most be connected in 
the line. Potentials above this value may cause 
the electrolytic !misers to break down. 

The pilot light, a Mazda No. 41, 2V volts. 
is easily replaced by removing the entire socket 
assembly. straight up and backward. 

If the pointers on the window of the escutcheon 
plate do not correctly indicate the frequencies 
of the stat- s being received, the dial may be 
rotated as desired by loosening the two set 
screws which hohl the dial and hub assembly 
to the tuning condenser shaft. To do this, it 
is necessary to remove the chassis from the 
cabinet. 

With the chassis removed from the cabinet, 
measure the distance from the chassis shelf to 
the indicating points on the escutcheon plates 
(inside the cabinet). Loosen the selector set 
screws, and tune in a station of known fre- 
quency. Hold the condenser rotor stationary 
and turn the selector dial on the shaft until 
the distance from the bottom of the chassis (with 
the base plate in place) to the mark which in- 

IFI 
-35 IF.T2 

I F 2 
-35 LET 

dicatrs the frequency of that station is 1 /16 -in. 
less than the distance measured to the indi- 
cating points on the escutcheon plate. (This is 
to allow for the angle at which the dial ordi- 
narily is viewed.) 

The first- detector VI is a screen -grid tube; 
the second- detector V5 is a '27. Variable -mu 
tubes V3, V4 are used only in the I.F. circuits. 

Fixed tone correction in the pentode output 
circuit is obtained by means of condenser 
('7E; adjustable tune control, by bypassing still 
more of the high frequency output, is obtained 
by means of fixed condenser C7G and the 
variable resistor in series with it. 

Ten resonant circuits, finely adjustable by 
trimmers, result in exceptional selectivity and 
sensitivity in this chassis design. 

The chassis may be removed by taking out 
six wood screws (diagonally through the faille 
board and into the sides of the cabinet). The 
entire speaker and chassis assembly can then 
be removed by lifting the baffle board. 

In this model receiver there are three tuning 
condensers ganged for single dial operation. The 
trimmers in shunt to each of these condensers 
are not indicated in the schematic circuit. The 
oscillator frequency is transferred to the grid 
circuit of the first -detector VI by means of a 
small pickup coil which constitutes part of the 
oscillator inductance 1.3. This alternating volt- 
age is applied to the detector grid circuit as a 
rise and fall of the cathode potential, -since this 
coil, through condenser C5. is in shunt to cath- 
ode bias resistor RI. Obviously, if insulating 
condenser C5 should short, bias resistor RI 
would be shorted out of the circuit. 

The intermediate frequency to which this 
portion of the circuit is to be adjusted is 
175 ke. In some receivers using I.F. trans- 
formers of the tuned -plate tuned -grid type, such 
units as IFI, 1F2, and IF.t, it is customary to 
"flat top" the tuning; in this set, however, the 
I.F. circuits are resonated at the "peak." 

The volume control is common to two cir- 
cuits, the antenna. and the cathode circuits of 
I.F. amplifiers V3 and V4. 
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Schematic circuit of the General Motors receiver most commonly referred to as the Little General: the same chassis, however, is used in a number 
of other models, as indicated at tire head of this Data Sheet. Decreasing the effective resistance across the pnmary of the input R.F. transformer 
by moving the contact arm toward the antenna, results in an increase of the resistance in the cathode circuits of V3 and 1/4, thus increasing the 

control -grid bias of these inks. 
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DELCO 32 -VOLT RADIO RECEIVER CITASSES 

Models RB -3 Console, RC -3 Jr. Console and RA -3 Compact 

These three cabinet model receivers. designed 
for farm districts powered by 32 -volt supply 
systems, are manufactured by the I )elco Appli- 
ance Corp., Rochester. N. l'., and employ the 
same chassis, the schematic circuit of which is 
shown below. The 32 -volt or "farm lighting" 
power line supplies only the filament potential, 
as shown; the plate potentials must be obtained 
from a block of "B" batteries or from a Delco 
Power Unit. 

Before connecting the power unit. turn the 
power switch to the "old" position. The power 
switch is incorporated in the volume control 
and is turned off by turning the left -hand knob 
to the left or in a counter -clockwise direction 
as far as it will go. Connect the power unit 
to the chassis by means of the 3 -lead cable 
according to the following color code: red. "Plus 
135 1'." connection on the Delco power unit; 
maroon, "Plus 67.5 V." tap; black, the nega- 
tive lead. The "A" lead on the receiver chassis 
is plugged into the 32 -volt power line; reversing 
the position of the plug in some instances may 
improve reception a little. 

As indicated in the diagram. this 32 -volt 
chassis employs four type '36 or 2 -volt screen - 
grid tubes and two type '38 or 2 -volt pentodes; 
these '38's are connected in parallel,- plate -to- 
plate, grid -to -grid, etc. 

In shunt with each of the tuning condensers 
in the gang is a trimmer. The nuts of these 
small condensers are accessible for adjustment 
through four holes in the top of the condenser 
shield. A Bakelite aligning tool must be used, 
in order to prevent injury to the inductances 
within their respective shield cans. The fre- 
quency at which it is recommended that this 
chassis be aligned is 1400 kc. Adjust the vol- 
ume by means of the volume control until the 
station signals can be heard faintly but clearly. 

If the pointers on the dial window do not 
correctly indicate the frequency of the stations, 
the dial may be rotated to the correct position. 
To do this, it will be necessary to remove the 
chassis from the cabinet. 

After the chassis is removed from the cabinet, 
measure the vertical distance from the bottom 
of the cabinet to the indicating points on the 
dial window (inside the cabinet). Tune in a 
station of known frequency and loosen the two 
square -head set screws which hold the dial and 
hub assembly to the tuning condenser shaft. 
Hold the condenser rotor stationary and turn 
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the selector dial on the condenser shaft wail 
the frequency shown on the selector dial of 
that particular station is the same vertical 
distance from the bottom of the chassis as that 
previously treasured from the bottom of the 
cabinet to the indicating points our the dial 
window inside the cabinet. 

I.ock the selector dial assembly on the shaft 
by tightening the two square -head screws and 
reassemble the chassis in the cabinet. 

The dial light is rated at 6 volts and has a 
standard flash -light base. It can be removed 
or replaced easily by lifting the dial light, 
s, rcket and bracket assembly tip and off the 
dial light mounting bracket. 

.\ good ground connection is necessary for 
best operation. Use an approved ground clamp 
to make a connection to a cold water pipe or 
a six -foot iron rod driven into moist ground. 
The antenna may be 100 to 1511 feet long. 

The knob at the left of the station selector 
dial window operates the bivatiou volume 
control and oil -nn switch. The toggle switch 
located on the left -hand side of the cabinet is 
the local -distance switch shown in the schem- 
atic circuit as SW.1. The large knob at the 
right is the tuning control and the central one 
is the tone selector. 

Note that when the local- distance switch is 
in the up or "distance" position. the receiver 
is adjusted for maximum sensitivity. However, 
when the switch is in the clown or "local" posi- 
tion battery lower is conserved. as described 
below. In this position the volume on distant 
stations is very greatly reduced, and satisfactory 
reception is possible only from local stations. 
Incidentally, this provides better control of vol- 
ume on local stations and, as will be observed 
by reference to the schematic circuit, there is 
conservation of the battey current. 

Tubes for these 32 -volt receivers are available 
from the Delco company and are somewhat 
special in their characteristics, although, in lieu 
of these, the more standard types may be used; 
they carry the designations D -236 for the screen. 
grid type, and 1) -238 for the pentode. 

As will be evident by reference to the schem- 
atic circuit, the problem of operating on a 32- 
volt supply necessitates the use of a receiver 
design ely different from other types. To 
meet this situation adequately it has been con- 
sidered advisable. in the design of the II deo 
32 -volt radio set, to limit the line current de- 

DEI 
'36 

mai ids to supplying only the filament current 
required by a number of heater- or cathode -type 
tubes. the '36's and '38's shown in the schem- 
atic circuit. This system of connection elimi- 
nates the need for heavy filter chokes in the 
"A" circuit. 

There then remains the malter of supplying 
"I;" and "C" potentials to the circuit. 'the 
most satisfactory solution to this problem, it 
was deeded, would be the use of "II" batteries 
to supply "II" current; and the principle of 
voltage drop across a resistor in series with 
the "II" supply to furnish the required "C" 
potential. Of course, this voltage is subtracted 
from the total "It" voltage available, awl the 
remainder constitutes the voltage which will le 
available for use at the plates of the tubes. 

The "C" potential for tubes RF1, RF2 and 
It F3 is the drop across a fixed 250 ohm resistor 
:nul that portion of a variable 45,000 ohm 
resistor which may be in the circuit at the 
time; variation of this value constitutes the 
only volume control in this receiver, -except 
for the change which is effected when switch 
S\CI is operated, or the toue control is adjusted. 

The detector is of the plate- rectification or 
power type, the high negative bias required for 
this form of circuit operation being obtained 
as the drop across a 25,000 ohm resistor in 
the screen -grid detector cathode lead. Bias 
for the pentode tubes is obtained from a 750 
ohm cathode resistor. 'rhe power output cir- 
cuit is not push -pull but is parallel, as pre. 
viously staled. 

The screen -grids of the pentodes are iso- 
lated front the plates, as far as A.C. is con- 
cerned. by means of an i -core choke coil 
and 1. nil. fixed c"udeuser in the high voltage 
lead common to loth, as shown in the schematic 
circuit. The output of the pentodes is trans- 
former- coupled to the dynamic reproducer voice 
coil by means of the usual output -type audio 
transformer; the field coil of which is connected 
directly across the 32 -volt supply. 

To improve the tuning characteristics, small 
coupling condensers are connected to the high 
potential ends of the R.F. tuning coils. 

-\ line -filter, consisting of two, 0.1 -mf. fixed 
condensers connected in series and the center - 
tap grounded, is connected across the 32 -volt 
power line. Its use prevents surges front 
affecting the operation of the set. 
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HOW TO BUILD A 
Portable 
Recorder 

By GEORGE J. SALIBA, S. B. 

T,. successful commercial applica- 
tion of any new art is always a meas- 
ure of its merit. It instantly sepa- 
rates the new art from the toy stage 

and graduates it into the business stage. 
The period of transition is usually a long 
hard- fought bottle but ultimate success is 
always achieved if the new art is properly 
exploited. When radio broadcasting was 
introduced to the public, it was scoffed at 
by the hard -leaded In u. iness man who could 
not see where the studio could-be made to 
pay enough to ,justify its existence, but as 
we all know, broadcasting through proper 
exploitation has today become our most 
powerful and effective advertising ned. 
While recording cannot be compared to 
radio, it has gone through the same transit- 
ory period. Starting in the home as n novel 
means of entertainment, it has forged ahead 
until today, in spite of a universal business 
depression, it is proving a good money- 
maker. 

A branch of instantaneous recording which 
is now enjoying phenomenal success is the 
portable end. While this branch has been 
exploited only in the past few months, it 
has had such success as to merit the state- 
ment that it will be one of the 1 lucrative 
brandies of recording in the future. 

Fi`. B 
interior view of the amplifier cabinet of the 

portable sound recarder. 

1 :c 

Left, three- sfatte r. tier and indicating 
and control units: uL :; :r, ¡ :, ku p, turntable and 

vainnc level indicator. 

Uses of the Portable Unit 
The uses to which a well -built portable 

apparatus can be pot are many, and it is 
the purpose of this article to point out the 
many new applications and to describe also 
a complete recording unit. 

One of the most common uses of the 
portable recording machine is to take it 
into the home to record the voices of the 
different members of the fa ly and to 
form a voice album sioailar. to the picture 
album. If the f lv has young ones, then 
periodic visits can be made so that the 
suives of the children at different stages 
of their growth are preserved. Sonne night 
argue that the studio can easily render this 
service, but it -t not he forgotten that 
the photographer who takes his photographs 
in the house has always been successful and 
always will be, so why can't the professional 
recordist do the same thing? Individuals 
are much more at ease in their own homes 
with f: liar surroundings than in the 
studio, and this in itself is a tremendous 

(Continued on paye 430) 
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POWER 
OUTPUT 

POWER 
OUTPUT 

--PLATE CURRENT 

AMAZING AMPLIFICATION 
DOWER output six times greater! 

These few words portray the start- 
ling results which may he obtained by 
connecting standard tubes in "push - 
push" and biasing the grid circuit to 
plate- current cut -off as described by 
Mr. Nason. 

Within a few months, many custom 
built circuits will include the push- 
push amplifier. 

Till-11E are two accepted methods for 
Iltaining a large Ioli) frequency 
power output with low voltages. 

'l'Ire first involves the use of several 
toles in parallel. lender these conditions 
the power output obtained is that of a 
single tube, multiplied by the number of 
tubes employed in the parallel arrangement - 
itllin certain limits governed by special 

considerations of aI highly technical char- 
acter. 

'Pite second is termed the "push -pull am- 
plifier" method due to the fact that the ar- 
ena arrangements are such that loth tubes 
are in action at all times, hot with their 
grid excitation "in phase opposition": that 
is, the plate- circuit signal voltages are add1- 
tive for currents of the same frequency as 

the input signal. hut in phase opposition 
for even harmonics generated in the indi- 
vidual tube circuits. 

This fact results in a power output for 
tWII tIIItS in the push -pull connection of 
L.hunt 2.4 times that obtained with a single 
tub' because of the fact that the tubes may 
be driven over a portion of the character- 
istic curve Iuaving a marked departure frac 
trac linear before the distortion incurred be- 
comes objectionable. Most receivers of high 
fidelity employ push -pull output circuits. 

Amplifier Classification 
The usual audio frequency amplifiers are 

termed (lass ". \ ". These amplifiers are so 
biased as to operate over aI substantially 
linear portion of their characteristic curves 
and in soul a manner that the output waive 
form is substantially that of the input. Fig. 
1 shows the grid voltage -plate current 
curve for a ('Liss ". \" amplifier. 

It will be noted that the tube is given an 
initial bins such That the simnel varies the 

PLATE CURRENT -'- 
By C. H. W. NASON 

grid collage nhoitl tu point Hearlfl nrirlican 
of the linear portion of the characteristic. 
The interests of high quality demand that 
the signal be limited in such a manner that 
the grid is not driven positive during the 
positive signal peaks and that operation is 
limited to the linear portion of the curve. 

In the case of push -pull amplifier opera- 
tion. it is perwissilde that the input signal 
drive the tihe slightly beyond the linear 
range. as the second -harmonic distortion 
thus incurred cancels out in the plate cir- 
cuit of the push-pull stage. In designing 
push -pull amplifiers, the load impedance is 
chosen for the minimum third- harmonic dis- 
tortion inasmuch as the second -harmonic 
components will cancel out. 

('lass "It" amplifiers operate in the man- 
ner shown in Fig. 2. The operating bias is 
so chosen that tcillt no input signal the plate 
current is reduced to zero. The Ilia.s required 
to achieve this end is obtained under certain 
coedit' s by dividing the operating plate 
voltage by the amplification factor of the 
tube. Uue to the fact that the plate cur- 
rent has already been reduced to zero. it 
is ohvtous that the tulle will he inoperative 
during those portions of the signal wave 
driving the grid still further negative. It 
is also readily seen that the output wave 
form will represent only the positive half- 

c el, of the input signal. This fact is 
iit r . .t rated in the ligure. 

Fig. 3 
.-1 "pnsle -pnsh" touer amplifier. Pirid: I'p by 
inn to olain the h.hr's orid Nas for plat: 

C unit rat ,r ri. 

The Push -Push Amplifier 
Som' year', ago, hi a .series cif artirles on 

the theory of low frequency amplifiers, the 
writer made note of an amplifier especially 
designed for operation at low plate voltages 
but with a relatiycl% high power capability. 
This was the "I'u sii- l'asti' arrangement as 
originally developed by .\lexanderson of the 
General Electric Company. 

In a r'e'nt issue of the Proceedings of 
the I.It.I:., I.. F.. Barton given data )n the 
calculation of the power output obtainable 
with existing tubes wider these conditions 
of alteration. The push -push" amplifier enl- 

(t',rolinrmd roi lean, 4:i7) 
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.Uteraate operation ,.i r tubes connected for performance as a "Class B" power amplifier is 
indicated in this urn ph. The schematic circuit is Fin. 3. Vote that operation is around zero 

grid potential. 
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A Superhot 
Booster Stage 

A Description of a Device That Converts a T. R. F. 
Receiver to a Superhet. 

By HENRY C. McCARTY 

SOMETHING n bit "different" in 
instr .nt design, is the device which 
the writer designed and built out of 
odds and ends, some time ago. This 

instrument, a front view of which is .hewn 
in Fig. A, is a booster unit ulcerating on 
the superheterodyne principle; the completed 
device may he placed alongside (and con - 
nected to) the regular broadcast receiver, 
and serves to heterodyne all incoming broad- 

east signals to the lowest (intermediate) 
frequency to which the broadcast set can 
he adjusted (the writer uses a Majestic 
Model 91, which will tune down to 510 ke.). 
This action will be clearly understood by 
reference to the schematic circuit, Fig. 1. 

In the localities in which the writer has 
lived, it gave ten kc. separation on local 
stations,-something that the best of factory - 
bnilt "supers" would not do at the high- 
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Fig. 1 

Circuit diagram of the .McCarty booster. trhich is connected befarenn the antenna and the broadcast 
receiver. Au incoming signal is heterodyned by manes of an oscillator to some frequency in the 

broadcast bared, and then amplified by the broadcast receiver. 

Fig. A 
.9 front view of the McCarty booster. 

frequency end of the dial. «'hile living in 
Sen Diego, California. verified reception of 
a 1000 -watt station in Syracuse, V. Y., was 
obtained, while ri 1000-watt station on the 
same channel, about 100 miles tncag, was 
going full blets!! lin the broadcast receiver, 
the channel was a hopeless heterodyne. The 
local station (in Pasadena) was perhaps two 
or three kc. off its 1:360 kc. channel, and 
was later removed f the ether by the 
Radio Couunission, but this incident illus- 
trates the exceptional selectivity of the 
booster. 

Construction Details 
The oscillator coil I.2 is wound on a two - 

inch form, as shown in Fig. 2. The plate 
and grid coils consist of 21. turns each of 
\o. 28 D.S.C. wire. The pick -up coil is 6 

turns of No. 28 D.S.C. 
Variable condenser C3 in series with C2 

prevents accidentally shorting the 90 volts 
(Continued on. page 439) 

Fig. B 
Top vices of the receiver. Note the excellent arrangement of the parts 

and the right -angic position.. of L1 and L2. 

Fig. C 
Order -vice' of the set. The wiring is clearly .Drown in this photo- 

graph. Observe tire double drum tuning dial. 
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A Modern All -Wave 
"SUPER" 

A Description of a Modern Superheterodyne 

By 

W. H. HOLLISTER* 

IN the new Lincoln Model DeLuxe SW -32 
All -Wave Receiver, a front view of 
which is shown in Fig. A, we find the 
latest "last word" in short -wave radio 

receiver design. 
'l'he pentode tube ordinarily is incorpor- 

ated as a means of obtaining high power out- 
put and, due to its rising characteristic, or- 
dinarily requires sonie forai of high fre- 
quency compensation in the audio output 
circuit; however, the power output of the 
model Sw-t32 is so great that no advantage 
was to be obtained by the use of pentode 
tubes, and the use of type '45 power tubes 
in push -pull ruade it unnecessary to include 
in the output circuit any forai of frequency 
compensation. 

The Receiver 
Perhaps the greatest single factor in the 

high power output of this chassis is the 
use of four stages of high -gain screen -grid 
amplification; these screen -grid tubes are VI, 
V3, V4, V5, and VG in the schematic cir- 
cuit, Fig. 1. Each intermediate frequency 
transformer is shielded, as indicated by the 
dotted lines. Within each shield can are the 
I.F. transformers and the primary tuning 

President, Lincoln Radio Corp. 
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Fig. A 
Front view of the 
Lincoln All - Wave 

Superheterodyne. 

condenser, one above the other. There are 
five of these tunable transformers :Ind after 
they have been adjusted for max' signal 
strength from a local station, are to be re- 
balanced for greatest volume from the weak- 
est station which can be picked up. 

'l'he Model SW -32 receiver has been de- 
signed for 10 ke. selectivity when all of the 
circuits are correctly aligned. 

'l'he simplicity of control which has been 
achieved in this receiver design is best ap- 
preciated by reference to Fig. A. The cen- 

trail control on the small front panel, of 
course, is the tuning knob which operates 
the two -gang bathtub -type variable con- 
denser. The knob to the right of the tuning 
control operates a combination volume con- 
trol resistor and off -on power switch; the 
one at the ' Hate left varies a trimmer 
condenser. At the extreme left is another 
and ornamental knob which controls the 
band- selector switch; and at the extreme 
right, a low -high switch which prevents over - 

(Continued on page 441) 
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Circuit diagram of the Lincoln DeLu.re SIV 32 All-Wave Receiver. This receiver utilizes a tapped coil arrangement to facilitate wave length changer, 
obviating the necessity of using plug -in coils. All values are marked on the diagram. 
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SERVICE 
ELLING 
All-Wave 

SUPERS 
( P:urr I I 

By McMURDO SILVER" 

IN the December, 19:11 issue of R. -CH.ar-r was discussed the 
new problem which faces the modern Service ..Slam, -that of 
servicing ";dl- waive" receivers, particularly those which employ 
the superheterodyne circuit. At the same time, the extritel 

important matter of keeping the receiver sold was analyzed and 
shown to be the Service \lan'.s responsibility. The schematic circuit 
of a typical set was illustrated as l'ig. 1; it is pictured in Fig. C. 
We now continue the discussion 

In the first place, a grout short -wave receiver can not be tuned 
by the hit or miss method as tnnv he done with a broadcast hand 
set, for between 10 and 210 mrMrs lie about twenty -ight times 
the number of channels that lie in the larraelca.st hind and only 
a few of them are occupied by short -wave stations. The first 
thing, therefore, that the Service Man needs is a lug with time 
schedule of both the domestic and foreign short -wave stations shown 
in 11g. 2, and a tuning chart for the set itself, indicated in 
Fig. 3. With these in hand, he approaches the receiver, makes 
certain it is operating Impart on the broadcast band, throws the 
selector switch into the short -wane position, and attempts to time 
in a signal. In order to ago this, he first selects a station which 
he knows is operating, looks on the chart accompanying the re- 
ceiver to lind out at what position lilt the short -wave dial this 
station should come in, sets the broadcast haul timing dial suute- 
wlnere on a clear ch; 1 1,etwcc Gnu :and 7011 kc., turns his %olumc 
control tip, and "fishes" about the setting of the short -wane dint 
at whir' the station should be received. :\t first, he prubal,i 
"fishes" hurriedly, hat possibly hearing nothing, he sits down to 
a very careful tuning tlnuughout a range Of live degrees above 
and below the point on the churl -wage dial at which the station is 
to he heard; if it is operating. the chances are that nine flutes out 
of ten he will hear it, or failing to hear it, lie will hunt for another 
station on Suitt1. Other h . Nra 

. \s noun as Ile has tutted in 
a station, lie turns the volume down and adjusts the short -wave 
trinuier lelwcen the two tuning dials until the signal is loudest. 
This dune, he brings out his ever -trusty screw driver and, going 
behind the receiver panel. finds a small cuntprssion type mica 
condenser directly alone the trimmer. ('a in the diagram. Ile then 
carefully adjusts this condenser, turning it in as far as possible 
with t allowing its .idjustment to cause any nppreei ;able change in 
the setting of the triltuter on lit, front panel. lit other words, it 
is his aim to increase the captivity of ('a as much as possible without 
allowing it to react upon the setting of the short -wave trimmer ('e, 
on the front panel. This dune, the adjustment of the receiver is 
e pleted, and it is now only necessary to pay very careful atten- 
tion to the tinning chart accunip;utying the receiver and to his log 
of short -wave stations, to stake sure that the ones he hunts for are 
operating at that time. Some of them, of course, will he received 
with rather pair time quality and he will have to explain to the 

Presldent, Silver Marshall. Ime. 

customer that this is to Ire expected at certain times on some sta- 
tions, hilt in general he will have no difficulty in tuning in a 

number of very satisfactory .short -wave programs, in all probability 
including one or twa foreign ones. 

.After doing this, the Seri ice \lan then takes the customer very 
carefully through the entire routine of tuning the .short -wave portion 
of the set, milking the customer, himself, perform each operation 
in order that he may thoroughly familiarize himself with the 
method of tuning the short -wave end of the receiver, nil with the 
facts that it requires careful attention, a log of stations, an tuning 
chart. and a knowledge of whether or not the station .sought is 
actually on the air at the time (for there are not sit nanny short- 
wave stations on the air at all times of the day and night that they 
can be logged with the same ease as can the regular broadcast 
.stations). 

!Laving done all this. the Service Man points out that on some 
stations that are somewhat difficult to time in directly with the 
short -wave tuning dial, :a helpful vernier effect can he obtained 
by using the main, or lirondiast hand tuning dial as a short -wave 
Vernier, this tending to shift the short-wave I.1'. frequency in 
much smaller steps per dial division than the short -wince dial 
directly shifts the tuning frequency of the short -wane oscillator. 
Whether or not this 'tinier action of the broadcast tuning dial 
can he used is dependent of course upon whether or not there are 
several Blear broadcast channels near the settling' that is used for 
the iroaaleast hand dials in short -wave reception. 

'Because of the extreme sensitivity of the receiver, local hroadcatst 
stations may be picked up without any antenna whatsoever and 
under favorable warder conditions, possibly even one or two distant 
ones, So that it is possible that there rut a' not be at sufficient range 
of clear channels to allow the use of the broadcast band dial as a 
short -wave vernier. 'Phis, however. is intprobablc, foe the receiver 
is very thoroughly shielded and only rarely will it be possible 
to pick up more than one or two broadcast stations without an 
antenna, although, because of its sensitivity, three or four feet 
of wire as an antenna will generally give extremely satisfautory 
results. 

1n eidenta Iiv, it is important for the short -weave portion of the 
receiver to be logged in order that the setting of the broadcast 
banal dial always be the stnae whenever the receiver is being 
operated. 

.'s the well -equipped Service .)lain will have provided himself 
with manufacturers' service bulletins covering receivers which he 
is called upon to service, there is little point in reviewing in 
general the procedure which will be necessary for each particular 
set. Nevertheless. to lay stress upon certain more important 
general aspects which are not often sufficiently forcibly stressed in 
manufacturers' serviet bulletins themselves should not be amiss. 

(Continued on pale 420) 
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RADIO-CRAFT KINKS 
Practical hints from experimenters' private laboratories. 

TUNING IN SHORT WAVES 
By John C. Heberger 

IF one has a modern broadcast receiver 
equipped with a power amplifier tube 

and a short -wave set with at least one stage 
of audio amplification, foreign short -wave 
broadcast stations can be tuned in on the 
loud- speaker of the broadcast receiver if 
the two receivers are connected together 
according to the simple diagram shown in 
Fig. 1. 

'l'he writer tunes in daily, by means of 
this combination, the afternoon programs 
from G5SW at Chelmsford, England, with 
volume and quality equal to a local sta- 
tion. Three stages of amplification are 
none too many because the level of back - 
ground noise is usually very low on the 
short waves. Howling caused by mechani- 
cal feed -back from the speaker may be 
avoided by using u longer speaker cord or, 
if necessary, placing the speaker in an- 
other room. 

Referring to Fig. 1, the lamp cord "A" 
joining the two receivers can be of any 
length, and if the sets are located in dif- 
ferent rooms the phones "B," which are 
left connected all the time, can be used to 
lind the station before putting it on the 
speaker. 

The switch SW is placed inside the 
cabinet of the broadcast receiver in any 
convenient position. One side of the switch 
connects the output of the short -wave set 
to the input of the audio amplifier of the 
broadcast set; the other side is used for 
normal operation of the broadcast receiver. 
Care should be taken in connecting the leads 
to the switch so that the connections to the 
transformer are not reversed when recon- 
nected to the detector of the broadcast 
receiver through the switch. 

OUTPUT TUBE OF S.W SET B.C.SET AF.T. 

TO DET. OF 
B.C. RECEIVER. 

E 

Fig. 1 

Short or broadcast naves on the L. S. by 
switching the S. W. set to the .4.F. of the 

B. C. set. 

A HINT TO SHORT -WAVE FANS 
By Wayne Starch 

MANY short -wave fans, like myself, may 
have short -wave sets which tune up 

to about 150 meters. Probably, at times, 
they wished that they could tune a little 
higher in order that they might receive 
broadcasts when the short -wave stations 

are not on the air. In my case, it hap- 
pened that I wanted a friend of mine to 
hear the dyni ' speaker that I was using, 
but was unable to do so in view of the 
lack of short -wave stations at the time. I 
decided then and there to fix up my receiver 
so that I would be able to tune in a few 
of the higher wave broadcast stations. 

Instead of winding a new R.F. coil, I 
obtained an old one from my junk box 
(most radio experimenters have junk boxes) 
and used its secondary as the secondary of 
a new plug -in coil, and the primary as the 
tickler. This idea is shown in Fig: 2. I found 
it necessary to reverse the tickler connec- 
tions on the new coil in order that regenera- 
tion might be secured. The antenna was 
connected to the 1' terminal of the tickler 
rather than the antenna coil as shown. 

The type of plug -in system to use depends 
on the type that the short -wave receiver 
uses, and obviously should be made so as 
to fit. 

Fig. 2 

At A, a standard short -wave connection. At 
B, circuit changes for longer nave reception. 

With the size tuning condensers as shown 
and using a standard R.F. coil, the range 
of the set was extended up to 345 meters. 

A SOLDERING IRON HOLDER 
By Louis Rick 

HOSE of us who have used soldering PTA 
for a few hours at a time know 

that it requires frequent manipulation of 
the line plug in order to keep the iron at a 
constant working temperature. The simple 
arrangement depicted in Fig. 3 has been in 
use by myself for sonic time, and I have 
found it very satisfactory. 

The idea is merely to connect a 60 -watt 
lamp in series with the soldering iron. \)'hen 
the iron is removed from its holder. the con- 
tact K closes, short -circuiting the lamp; the 
full line voltage is then applied to the iron. 
\ \'hen not in use the iron is placed on its 
holder, which opens the contact and con- 
nects the lamp in series with the iron; re- 
ducing the voltage applied to the iron. With 
the usual amount of use, the iron is thus 
kept at a constant temperature. 

At :\ is shown a schematic diagram of the 
circuit. The entire arrangement may be 
housed in a box illustrated in B, Fig. 3, 
and then mounted in any convenient loca- 
tion. 

41') 

-A- .B- HOOK FOR SOLDERING IRON' 

LAMP 
BRPNSS Bt,KELnE 

CKET 

RMSEIEC 

TOGGLE t PLUG 
SWITCH 110 V. OUTLET 

Fig. 3 

A novel soldering iron holder. At A, its electri- 
cal circuit; and B, the mechanical arrangement. 

OPTIONAL DETECTOR CIRCUITS 
By John C. Simorsin 

FOR those experimenters who are still in 
doubt as to the relative merits of the 

"power" and "grid -leak" methods of detec- 
tion, the following scheme should enable 
them to prove to themselves which is best 
for their particular receiver. 

The general idea is depicted in Fig. 4. 
While the scheme is not new, nevertheless 
it affords an easy way to instantly switch 
from one type of detection to another. It 
consists of the ordinary detector circuit 
so connected with a double pole double 
throw switch, that when it is thrown to 
one side the grid leak and condenser are 
short -circuited and a negative bias is placed 
on the grid. When the switch is thrown 
to the other side, a positive bias of four 
volts is placed on the grid through the grid 
leak and condenser. By properly selecting 
the point K, the positive bias may he ad- 
justed to any desired value. 

'l'he resistors R1 and 112 should be cal- 
culated from Ohm's Law for any plate 
voltage desired. The values shown are for 
a plate voltage of 140 volts. With Si thrown 
to the right, a grid bias of 8 volts is ob- 
tained; when thrown to the left, the posi- 
tive grid bias is 4 volts. 

Fig. 4 

.4 simple circuit for the experimenter: either 
grid or plate rectification is available. 
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DX ON THE PORTARLE 
Editor, ItAmo- CRAFT: 

As per your incitation to let you know 
what results I obtained froua the hook -up 
of the Pentode Portable described in the 
August issue of It.uno -('i, rr, I herewith 
enclose list of reception received un the first 
two evenings after huddling sane. 

I used an old Hanunarlund ti.1..F. .lIH.i- 
Mt. condenser with the Gen-Win tuner, and 
I note that the carton containing this tuner 
as received front the manufacturer reads 
"Use with .0005 -mf. condenser" whereas in- 
structions fit the hook -up soy use is .00035- 
nit. midget. Ilowever, I should he glad 
to have it diagram showing how to add a 

$5.00 FOR BEST RADIO WRINKLE 
Rlino set builders and experimenters often come across new radio wrinkles 

wwhich IIlay be benetieiaf to other set builders, experiuun iters, or Service Men. 
1t. -('aAyr will pay :N5.00 each month to the person submitting the best 

Radio Wrinkle connected with radio c,nstructi.,u or experimentation. 
Regular space rates will lw paid for published Wrinkles that are not prize 

winners . All checks will Iw mailed upon puldicition. 
The judges will be the rditurs of lt.cuto- Cx.rr, and their decisions are final. 

Unused uuuncascripts c;nuuit he returned. 
Please pay strict attention to the folhiwing simple rules: 
Write, or prefers ldv type, un one sidle of the sleet. the best Wrinkle con- 

nected with radio set construct or radio experiments that you know of. Mtuke 
simple illustrations to show the idea. You can send in as many Wrinkles as you 
please. Everybody is eligible except the eaaploces of It. -('RAr-r or their 
families. This contest closes on the 1115th of every month. by which tine all the 
Wrinkles must he received for the next month. 

Send all contributions to Radio Wrinkles Editor, c/o It.cnm- CK.yrr 98 Park 
Place, New York t 

screen -grid amplifier and another audio 
stage to this. i'he set is to be for 2 -volt 
tales. 

.V though I have been tinkering with 
building small sets for home use since 1922. 
I don't know much :about theory, nor cal- 
culating values in ohms, unicroftrads, etc., 
also have been reading It. NEWS 1111(1 

It: -C'xArr alunost since their inception and 
the name of "(:ernsbnck" is a household one 
with me as far as radio is concerned. 

For your further information, this place 
is a small town on the prairies 2,1167 miles 
west of Montreal and 818 miles east of 
V111101111 Cr, a atsu ;about 2111 stiles straight 
north of treat Falls. Montana. 'Mere are 
nu electric facilities here so that all radios 
are battery operated in this district. 

(:. M. McGente, 
liar 12, .Icadin tallery, ;Ill,,., Canada. 
('l'hc enoruous amount of correspondence 

flout this deportment has received concern- 
ing the Portable Pentode receivers is n clear 
indication of the interest shown iM pin-table 
apparatus. Some people Libor under the 
dehisiuiu that in Order to receive distance. 
it is necessary that large and elaborate re- 
ceivers be enptuyed. It is for the benefit 
of these pessimists that H.yuto -CitArr pub- 
lishes in this forum a list of the stations 
received by :1Ir. McGuire on his RADIO- C'x.%r-r 
PurlaLle !'ealode reeeirer. -I' Iilor.) 

(Coxlixxed (in. page 440) 

SERVICE SELLING "SUPERS" 
(C'oxlinxed from page 418) 

Servicing the Receiver 
Considering the servicing of the 7.26 SW receiver, for instance, 

the procedure for the broadcast portion of the receiver will be 
gone about in the ordinary manner--that is, a test for the tubes 
and voltages in the receiver, a continuity test, the major port' 
of which would he obtained by the use of a set analyzer and tube 
tester, and the alignment procedure. In aligning a superhetero- 
dyne, it mast he borne in mind that only by following one definite 
procedure will saatistactiii results be obtained. This procedure 
involves, tirst, the tIigmnnnt of the I. F. amplifier and, secondly, 
the alignment of the It. F. amplifier, first deteehar, and oscillator 
circuits. Other than tu stade that titis is done in the conventional 
Milliner as described in rinnny service bulletins with the aid of a 

small oscillator operating both in the broadcast hand and the I. I'. 
frequency, little need be said except in the specific matter of 
low- frequency oscillator alignment. 

All Silver -Marshall service bulletins cover this process in a 

manner materially simpler and differing appreciably front that 
specified in most service bulletins. 'Phis method in volves the anlign- 

nnrnl of the oscillator at the high frequency, or 1400 kc. point in 
the customary manner, but calls for the temporary substitution of 
an external condenser unit in place of the oscillator tuning section 
for I6I0 ke.. or low-frequency alignment. 'Phis method has been 
covered in numerous articles by the writer, appearing in different 
radin publications in the past, and is specifically covered by Silver- 
Marshall service bulletins which are available, upon request, to all 
Service Men. 

The matter of servicing the short -wove portion of such a receiver 
as the 12(i is something that cannot be handled with ordinary 
test oscillators since they will out coyer the frequency range in- 
vulved, and it can t here fu re only lie done at the present time by 
actual ear tests upon short -wave signals. However, if the broad- 
cast band portion of the receiver is in satisfactory operating condi- 
tion, there is little that can go wrong with the short -wave portion 
which cannot be located either by continuity tests or tests of fixed 
condensers by the customary charge and discharge method. 

(('.nilia uecl on page 442) 
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The 

SILVER- 
MARSHALL 

All-Wave 

726 SW 
Brings them in 

"This is the first time I have ever written to a radio 
company regarding the marvelous performance of a 

radio receiver. Words cannot express the thrill I get 
when I operate my 726 SW. It is the greatest short 

wave receiver I have ever tried, and believe me, I have tried most of them. 

"Only had the set ten days and have logged England, Holland, 
Rome, South American Stations, Cuba, and most of the Short Wave 

American Broadcast stations. 
"Outside of the Foreign stations I get a kick out of listening to Ship to 

Shore telephone messages, airport to airport, and plane to ground. Also 
most of the Police stations in the U. S. and Canada. 

"The set is unbelievably sharp in tuning yet the tone is great." 
Yours very truly, 
BANK'S RADIO COMPANY 
1247 South Kedvale Avenue 
Chicago, Illinois 

This is just one of hundreds of letters Silver -Marshall has received From 

enthusiastic owners of the 726 SW. 

Tubes required: 2 -'24s, 3 -'27s, 3 -'51s, 2 -'47s, 1 -'80. 
726 SW All -Wave Superheterodyne, complete, as described above, 

wired, tested, licensed, including S -M 855 electro- dymanic speaker unit. 

Size 201/2" long, 12" deep, 81/2" high. To be used on 110 -120 volt, 

50 -60 cycle AC power. Price Si 39.50 List. 

SILVER -MARSHALL, Inc. 
6419 West 65th Street Chicago, U. S. A. 
Canadian Division: SILVER -MARSHALL of CANADA, Ltd. 

75 Sherbourne Street, Toronto 
Export Office: 41 Water Street 

New York City, U. S. A. 

In the All -Wave 726 SW 

Eleven -tube Short -Wave Super 

Nine -tube Broadcast Super 

No Plug -in Coils 

Pentodes in Push -Pull 

Sensitivity between .45 and .7 

microvolts per meter 

101/2" Electro- Dynamic Speaker 

SILVER- MARSHALL, Inc. 
6419 W. 65th Street, Chicago, U. S. A. 

Please send me full details on the S-M 726SW (en- 
closed you will find 2c). 

Please send me FREE your new November 
General Parts Catalog. 

Name 

Address 
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Radio-Craft's Information Bureau 
SPECIAL NOTICE TO CORRESPONDENTS: Ask at runny questions as you like, but 

please observe these rules: 
burnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use 

only one side of the paper. List each question. 
Those questions which are found to represent the greatest general interest will be published here, to the 

extent that space permits. eft least fire weeks must elapse betzreen the receipt of a question and the 
appearance of its answer here. 

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

DOUBLE-PUSH-PULL-PENTODES 
(141) Mr. J. L. Suter, Winchester, Ill. 

(0.1.) I have an automobile public address 
system incorporating two type '47 pentodes in 
parallel on either side of a push -pull output stage, 
thus making Poor pentodes in all. The amplifier 
works well until we connect the "C" battery into 
the circuit. Immediately the volume and quality 
drop, and the amplifier starts an annoying singing. 
We have changed the input push -pull transformer. 
and varied the "C" bias from 4aS to 45 volts, 
without improving the operation. What is the 
trouble.' Also, incidentally, the article by Mr. C. 
Il. \V. Nason, ".\n Ideal Sound System," in the 
.august issue, was very interesting; what became 
of him in the September issue? 

(A.1.) The circuit used by Mr. Suter is re- 
produced in Fig. 9.141. It is noted that the fila- 
ments of the pentodes are connected in series -parallel. 
thus making it convenient to apply to the filament 
binding posts a potential of five volts; resistor R2 
serving to drop it one volt. The input circuit is 
operating at a rather low volume level; a screen - 
grid tube as \-1, or even an automotive type of 
general- purpose tide, the type '37 (the filament of 
which connects directly to the storage ".1" bat- 
tery. without the use of a limiting resistor) should 
greatly improve the operation. 

If the previous articles, in the August and 
September issues. entitled "Pentodes and Their 
1 -se," by C. E. Denton. and the third instalment 
in the October issue. have not sufficiently enlightened 

'Mr. Suter on corrective measures. we call attention 
to and recommend the use of, resistor R3 and its 
.05-mf. condenser. 

Operation without the "C" battery in circuit 
sometimes indicates a soft or gassy tube; connec- 
tion into the plate circuit at NI, of a milliam- 
meter of suitable range, may be used as a means 
of indicating the lest grid -bias potential for the 
particular plate potential available for the make of 
tubes selected -least fluctuation of the needle with 
audio modulation being the criterion. 

Operating the amplifier with only two titles in 
use in the push -pull circuit is the lest "cut -and- 
try" method of checking the tubes for balanced 
characteristics; operation should be the same when 
the two tubes are interchanged in the sockets. Any 
difference in performance indicates either unbal- 
anced tubes or unbalance in input or output trans- 
former secondary or primary, respectively. Try 
shunting CI with 172, thus leaving un -by- passed the 
low- potential end N2 of choke Cll.2. (See "flow's 
and Why's of Push -Pull Operation." by Edgar 
Messing, which appeared in past issues of R.anlo- 
CR.arr.) It may be desirable to ground the cores 
of the audio transformers. and the secondary of 
T2. as indicated. Test for leakage between the 
transformer windings. Microphone tulles may set 
up audible. sul,audible, or super -audible frequen- 
cies causing the troubles mentioned, 

R.F. TRANSFORMERS - 
"TYPE L CHECKERS' TESTS 

(142) Mr. R. Peck. Philadelphia, Pa. 
(0.1) I have been a reader of your radio 

journal since the first issue, and value the in- 
formation contained therein. Will you kindly pub- 
lish an article in the near future in RADIO - 
CRAFT on how to construct a modern: radio tinter.? 

I have for the last few years built a number of 
all- electric sets for myself and my friends, using 
types '26 and '27 tubes in the R.F. stages. While 
they are giving good service. yet they are not as 
selective and not as sensitive as the modern re- 
ceivers of the screen -grid type. 

I have made several attempts to modernize the 
R.F. stages by using types '24 and '35 tubes, but 
have not been successful. The amplifier parts and 
power packs are still O.K. and need not be changed. 
There is enough "B" and "A" voltage in all these 
power packs to accommodate two or three more 2.5- 
volt tubes. 

All I need, therefore, is a good constructional 
diagram showing the layout of parts, number of 
turns on coils. and sizes of all condensers, resistors, 
shielding, etc., for the construction of a good 
screen -grid type 2 -stage R.F. tuner; including a 
power detector. 

I believe if a manufacturer should put such a 
unit on the market he could do a gaol business, 
as there are many sets using the '26 and '27 type 
tubes, with good audio amplifiers, power pack. and 
dynamic speakers, but lacking the modern R.F. 
tuners and power detectors. 

A unit of this typa should be of great value to 
Service Men who modernize old sets. 

(.1.I) Mr. Peck's inquiry has interesting pos- 
sibilities as a commercial proposition. However, 
as with most ideas, there exist flaws which make 
its application impracticable tinder certain conditions, 

Most chassis designed within the last three years 
were built with a fine regard for available space. 
leaving little room in which to put an additional 
unit. Also, many power units are an integral part 
of the receiver design and cannot be divorced from 
the tuner section of the instrument. 

In general, the statement may be made that any 
R.F. tuner, which is conveniently separated from 

Fig. 0.141 
Circuit diagram of the automobile receiver used 
by Mr. Suter. The use of a tone -control across 

the output transformer is recommended. 

the audio system and power pack, may be replaced 
with any other R.F. system equally as flexible in 
circuit manipulation. Consequently. descriptions in 
past issues of RADIO -CRAFT of radin receivers 
incorporating screen -grid and variable -mu tulles. 
and a power detector circuit. should te applicable 
to any audio or power system of .standard design 
and sufficient power rating. 

\\'here difficulty is experienced, special corree- 
tive measures must be applied. the required steps 
depending solely upon the individual difficulty. 

(().2) flow may the Dayrad types "I," "B" 
and "C" checkers be modernized so as to be able 
to test pentodes and variable-mu tubes? 

(.1.2) For the type "It" and "l testers, a 
945P adapter should be inserted in the '45 socket; 

the test procedure is exactly the same as when a 
'12 tulle is being tested. The difference in read- 
ing of the meter of the tester should be front 8 
to 12. 

For the type "I." tester, a 9451' adapter should 
also be used as described above. The minimum 
difference in the meter reading should be 9. 

In any of the testers listed above, the proce- 
dure used in testing type '51 and '35 variable -nor 
tubes is the same as for the '24 tubes. 

BALANCING KELLOGG "B" CHASSIS 
(143) Mr. If. M. Knapp, Watertown, N. Y. 
(o.1) /'lease advise as to the hest method to be 
employed in balancing the Kellogg "Model B" 
chassis. There are several of these sets in town 
and we always have to ship them to the factory 
when they require balancing. It seems to me 
that a well -equipped shop should be able to align 
these correctly, if the correct procedu're is made 
available. 

(.1.) In reply. the Service Department of the 
Kellogg Switchboard & Supply Co. very kindly sub- 
mits the following detailed information: 

"Service manuals covering Kellogg radios using 
Kellogg Type 401 and 403 tubes are entirely ex- 
hausted (The schematic circuit appears on p. 199 
of the OFFICIAL. RADIO SFRriCE MAxt'A6, Vol. 1.- 
Tech. Ed.), but we offer the following paragraphs 
on the alignment mud balancing of these models. 

"A modulated oscillator tuning from 1500 to 
550 kc. should furnish the signal, and an output 
meter shmld be connected at the audio output. 
(If this equipment is not available, circuit resonance 
may be satisfactorily obtained by tuning in two 
weak radio stations. one at either end of the 
band. and adjusting the aligning condensers of 
the detector and R.F. stages fur greatest volume.) 

"Each aligning or trimming condenser is located 
nearest its associated tube. and the balancing or 
neutralizing condenser is nearest the coil of each 
stags-. 

".after alignment of the resonant circuits has 
been secured. the balancing or neutralizing pro- 
cedure is as follows: beginning with the R.F. stage 
nearest the detector tide, and using the shield 
top which has two holes perforated to allow the 
entrance of two neutralizing sticks, the top filament 
cunnectnr is removed from the R.F. tube in the 
stage bring balanced. and. keeping the stage in 
best alignment. the hadaucing condenser is ad- 
justed for weakest volume. On some stages no 
signal will be evident: this is the ideal point at 
which to leave the balancing condenser. Each 
succeeding stage is balanced in the sante manner. 
.after all stages have been balanced, the balanc- 
ing condenser should not again be touched, but 
should be sealed with wax. or other suitable sealing 
medium. The receiver should now have its final 
resonance alignment and every stage including the 
detector should be aligned for greatest volume. 
'fhe last step is to test the receiver ley tuning in 
stations across the entire range. noting the selec- 
tivity and sensitivity. 

"Kellogg receivers of the series using Kellogg 
Type 401 tubes rarely oscillate. and may be con- 
siderably out of balance without being near the 
oscillation point, Inductive tuning is used. the left - 
hand knot, controlling zone -switch contacts which 
tap the secondary of each coil and divide it into 
seven zunes. These contacts should he cleaned if 
oxidation, or dust has accumulated on them and 
prevented perfect contact. This condition may be 
the diagnosis if the set fades and other possible 
causes have 'teen checked/ and eliminated. 

(Continued on page 440) 
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Over 

As a graduate and a student under your 
supervision, I have only the highest 
praise and satisfaction to offer. Any 
man of ordinary intelligence wanting to 
learn Radio could not help but master 
it by your method of training. 

GEORGE A. KRESS, 
5997 Mastslair Ave., Detroit, Michigan 

I atn Projectionist in charge at the 
Andelus theatre. recently completed. 
You may quote me at any time or place; 
refer to me, if you wish, anyone who 
may be interested in this vast virgin 
field of all that pertains to Radio and 
its many allied industries, and 1 shall be 
delighted to champion honestly without 
any reservation, your courses. 

A. n. STISESC. 
7005 Woodburn Ave.. Cincinnati, Ohio. 

To study Radio under It. L. Duncan is 
to learn it properly and in a way that is 
pleasant 

a 
nd fascinating. Once again 

thank you for your kind assistance and 
helpfulness. 

E. E. PRICE.. 
MI Coteau St., W., 
Moose Jaw, Sask., Canada. 

Although it has not yet been a year since 
I enrolled for a course under your excel- 
lent supervision, I have opened a Radio 
Service Shop that is effective, success- 
ful and profitable. People come for my 
services from everywhere. 

livasELL PEARCE. 
0.1e -17th Street, Dee Mones, Iowa. 

2,000 Men 
I:ave been trained under 
rycrf supervision for tlie 

Better Jobs 
in RADIO R. L. DUNCAN, President 

Radio Training Schools 

IN hundreds of Broadcasting Stations ... in 
Radio Manufacturing Plants throughout the 
country ... in Radio Laboratories ... in 

Wholesale and Retail Radio Stores... in Radio 
Servicing ... in Sound Motion Picture activities 
... on hundreds of ships that sail the Seven Seas 
. . s and even in the latest Television develop- 
ments -you will find ambitious men who have 
been trained under my direct supervision. 

I have devoted the last twelve years exclu- 
sively to the training of men for all branches of 
Radio. Employers in the Radio field recognize 
my methods of qualifying men and young men. 
I have geared my training to the rapid growth 
and development of the Radio industry. My 
courses, text books, methods and equipment are 
based on years of practical experience. 

And now, with the organization of my own 
independent Radio Training Schools, Inc., I am 
better prepared to help you than ever before, in 
training for the opportunities which the future 
of the ever -growing Radio industry will have to 
offer. 

Tea tee can train for Future Saeesss 
In Radio 

The next few years will offer more prospects 
than ever before. The past several months offer 
positive proof that the trained man has the best 
chance. You still can get that training which 
will qualify you to gain a foothold in Radio. 
Study at home, in spare time, at minimum ex- 
pense. Earn while you learn. Capitalize your 
idle and spare time and reap the benefits of a 
trained man in a progressive industry- Radio. 

Make your Idle and Spare Time 
Profitable 

My courses include everything needed for thor- 
ough training. There are no "extras" or "specials" 
to cost you extra money. The lessons, text 
books, methods, correcting, grading and re- 
turning of examinations, all the extra help and 
personal consultation you need ... everything 
is provided until you complete your training. 

RADIO TRAINING SCHOOLS, INC. 
326 Broadway New York City 

And in addition you are assured practical as well 
as theoretical training. 

Pick Tour Branch of Radio 
I am offering fourdistinct Radio training courses: 

1. Talking Motion Pictures- Sound 
2. Radio and Broadcast Operating 
3. Practical Radio Engineering 
4. Radio Service and Mechanics 

Each course is complete. Each starts out with 
simple principles well within your grasp. Each 
is right up to date, including latest develop- 
ments such as Television. Each prepares you 
for a good paying position. Each leads to a 
Certificate of Graduation. 

Advanced Training far Halle Mao 

My Practical Radio Engineering Course is an 
advanced course intended for Radio men who 
want to go still higher. It provides that neces- 
sary engineering background which, combined 
with practical experience, qualifies the man for 
the topmost job. 

Ask for Pacts-Wrier Newt 
Let me sit down with you for an hour or two at 
your convenience. Let's go over the possibilities 
in Radio. This we can best do by means of the 
book I have just prepared. It covers the many 
branches of Radio and the kind of training re- 
quired. Be sure to get your copy ... it is free. 

Mr. R. L. DUNCAN, President 
Radio Training Schools, Inc. 
326 Broadway, New York City 

Without incurring the slightest obliga- 
tion on my part, please send me a copy of 
your latest book, "Facts About Radio." 

RC-1 ' 

Name 

Address 

City State 
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FILTERMATIC PRODUCTS 
Help you to let the BEST possible reception from 
your RADIO set. 

SUPER -TONE 
CONTROL 

Will make your old 
Media (battery r a'-i ' tone'rltl rhea) 
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installed In tine minute. uo uols 
needed. will timer wear out. Elbuln- 
ates Muhl,. and expense of light- =- 
ning arrester. 

Price only $2.00 postpaid 
Satisfaction guaranteed ur money refun,ed 

ALL PROGRAMS are good 
with a FILTERMATIC. 
For all radios only $1.00 

'I postpaid. 

fears. -ccm } If Entirely au!on, ti t. - no 
bother -sole toning. I ugrrnvea 
tone. )educe- stari,'. bring. 
In dl..cmire. ins ren -e s,.t- 
Ulllt. -elarate. -1 al i, II-. 
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I 
eri:ll and gurus). 

.d l start ion guarantee.' or money refunded. 

mend check or money order. C.O.D. it It crnier. 
(NU foreign C.O.D.( yloney bank .uarantee at!er 

5 clay triad 
Semite Men and Dealers Write for Particulars. also 

Information about FREE local newspaper 
advertising service. 

FILTERMATIC MFG. CO. 
(Dept. B -9) 4458 Frankford Ave.. Philadelphia. Pa. 
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WAVE RADIO 

COMPLETE 
with CABINET 

9 TUBES 
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SPEAKER 

lladlo listeners are no longer sat kited m Ph lit al recep- 
tion. Short t demand . the Thing. 'I hey demand te h thrills 
that wane with (distance -ship, at 'e u n 
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. A-nlia. tie:many. 
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WO cabinet. NO roils to 4.h :ul um. 
map.. 
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rust and operated under same uaulltlon-. ISlrlythilg com- 
plete for only f:9.3u, 
AGENTS WANTED: This amazing lath. .emai iwc will 
make nmory for you fast if you write nom N. cointiet i. 
Non at this price. The equal of :toy l u li., :1 t price. 
(let busy if y scant to make hug n i' ')disc ter - 
rltor,' to Ih..q. mho qualify. \14. ,nn,`n the t:ugeI of 
Its kind. Write mild:. BIG MONEY. 

P. H. WILCOX. Secretary 
Surrey Court & Fullerton Dept. 2 Chicago 

SERVICEMEN! 
Resistor Replacement Manual 

F R. E F rich purchase of 10 Lynch 
a Metallized Resistors, or $1 cash 

MORE THAN 200 CIRCUITS 
(aces the value and role of each re. Metallized sitting and Its position in Ille cinttil. 
of nearly 
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dio. S T F :S TIME anti raped- ç 
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Write for your ropy Imlay. and 3 Watts 
LYNCH MFG. CO., Inc . Dept. RC, 1775 Byway.. N. Y. 
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SPECIAL NET PRICE LIST 
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Miles Reproducer Co., 26 E. 22d St., N.Y.C. 
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THE AUTOVERTER 
(Continued front ¡alte 390) 

former primary disconnected from the (i -volt 
supply until the rotating circuit- hrettkcr has 
gained speed. An electrical refinement is 
the circuit arrangement which makes it un- 
iiu t4. s.tn'y to take the filament current 
through this circuit-breaker and the power 
transformer. Two remaining units, the lt.F. 
choke and the filter condenser, are shown 
at the left. 

By a slight modification of the connections 
it should he quite convenient to operate the 
Itadiette on a current supply of 110 colts 
D.C. ')'his would call for a limiting resistor 
(a 11(1 colt lamp of correct wattage ordi- 
narily is used) which would pass sufficient 
current to operate the autocerter, just as 
though it was connected to a storage bat- 
tey. Nlituralb', care would have to be 
token to prevent grounds -as when the metal 
chassis touches at radiator -hut this Method 
of operation would increase the utility of 
the Itadiettc by opening up the big New 
York, Chicago, and other markets where a 
great many hotels and houses are supplied 
with D.C. power lines. 

'1'114. ltadiette installation may be recom- 
mended on several grounds: it is very efli- 
vient (tests were conducted in It.uno- C'R.te-r 
Laboratories), it presents a fine appearance, 
it is light in weight, and well constructed, 
and its components are of high grade. The 
Troubadour unit, or receiver chassis, is sup- 
plied with tulws. ('l'he receiver shipped 
to It.uno -CRAW included a type '37 screen - 
grid detector which became slightly Micro - 
phonic at high volumes)-the frequency re- 
sponse was exceptionally satisfactory. A 
pilot light illuminates the recessed, trans- 
parent t . 

g drum. 

Installation Data 

When the Troubadour chassis is to he 
operated from a lighting circuit, only the 
antenna is cunnected to the receiver. In 
some instances, 1 'ever, operation may be 
a bit noisy unless the chassis is grounded 
through a fixed condenser of about 0.5 -ntf. 
capacity. 

The method of installation in a car of 
course will vary with individual models. 
In general, most cars will require some form 
of interference suppression: it fixer) con- 
denser and it kit of special resistors the 
packed with the ltatiiette. ('l'he use of 
these unit, has been discussed in nunleraus 
past issues of It tole- ('R.\t-r.) 

Although the ose of suppressors will not 
impair the eflit ilnt-t of an rllit'ient ignition 
system, it may be that, in some instances, 
clue to poor condition of the ignition system, 
unsatisfactory engine performance may re- 
sult at by:. .greeds. 'fhb:, of course, should 
be a warning to repair the ignition system. 

Fig. C 
The 11Aatovertcr," showing step -up transformer, 

filter, oad motor -driven interrupter. 

The type of car antenna to he employed 
is it matter which should be settled by an 
automotive radio lreloliriall who is familiar 
with the signal pickup eluirci'teristics of 
the various makes and upldcl, of ears. 

l'he autoverter assembly is Mounted in 
the car by halts: the holes through which 
they run are bushed with rubber. The unit 
bust be anointed with the motor shaft hori- 
zontal and the oil -cups upward. In case it 
is not definitely known whether the car bat- 

(Continued oil ¡route 425) 
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Fig. 1 

Schematic circuit of the Radiate "Troubadour" chassis. The ardoverter eorrrlfmrs 6.4. at 6 V. 
Cal May) and outputs 15 11'. at 110 1'...LC. 7hr rifamtcts draie about 2.1.; they coasted directly 

to the battery for D.C. operation and to a 6 -volt secondary for :1.C. 
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THOUSANDS 
OF BROADCAST STATIONS 

ACCOItl)IN(, to Hollis Baird, chief en- 

gineer of Slntrt- Wave and Television 
Corp., engineering development in the liehl 
of ultra- short -waves, or those below .í me- 
ters, is rapidly opening a field of study as 

thrilling as the origimd broadcast hand of 
yesterday and today, "'t'o that great clan 
of men vvhu bewail the loss of the good odd 

slays of 1920 -1924 when life was worth liv- 
ing with SO much experimental work to do 
at home, let me say that it new era is dawn- 
ing and those who still have flint spark of 
pioneering left in theta now have a rich 
field for their experimental explorations." 

Since it is quite convenient to operate at 
these low wavelengths, radio transmitters 
and receivers designed for a frequency band 
twenty limes [eider than our present 21swittlI 

teeter hand 1 be designed. Consequently 
there will be uuuh work aceon11)1 ii l by 
the inde nclent experimenter in working 
out suitable instrument designs. 

. \top the Empire State Building in New 
York City, special ultra- short -wave equip- 
ment is being installed. This is particularly 
significant when we realize that ultra- short- 
waves, .while affected by solid objects in 

their path, are not affected by statue or 
fading,. two of the greatest bugbears of 
"ordinary" radio waves; and that these 
super -short wavelengths can be recrit rd 
only within the optical range of the trans- 
mitter. Therefore, a high position for the 
transmitter is a direct advantage. 

In the United States there are about 610 

broadcast stations, with an average service 
area of perhaps 100 miles. Now, by reduc- 
ing this to only the yisiI de (optical) area, 
and increasing the number of transmitters, 
thousands of stations can be ace lated 
throughout the e try, witl t overlapping. 

THE AUTOVERTER 
(Continued from Inge 424) 

tory has the positive or negative post 
grounded, the polarity sl Id he determined 
either by a voltmeter or by inspection of 
the battery (the larger terminal is usually 
positive). For hest results and lung brush 
life the autoverter then should be connected 
as indicated at the terminals,-red. positive, 
and green, negative. To these two t uroti- 
nods also are connected a black and a yellow 
lead; the former grounds to the pressed 
iron chassis, and the latter connects to the 
grounded battery terminal. If the eonnee- 
tiens are correct there will he no voltage 
between the autoverter and the frame of 
the automobile. 

To compensate for the drain of the ltndi- 
ette, the battery charging rate should he 

increased to 15 or 18 amperes. 

Service Information 
'Plc autoverter portion of the Radiette is 

fused at 211 amperes. ;\ potential of 210 

volts Mundt] be read between the chassis and 
the filament of the rectifier (red lead); and 
to "plis `11'" (blue). 1611 volts. Voltages 
at the respective sockets are ras follows: 

Plate potential, VI to \'6, 160 volts: 
screen -grid potential, \'I, V2, \-:1, 90 volts; 
V.5, \'I;, 1611 volts. Cathode potential. \'l. 
\2, \':1, 2 volts; \'4, 111 volts; \-.S, \-li. 
16 volts. 

NEW 
LOW PRICES 

EFFECTIVE AT ONCE 

TYPE "Si" 

I.R.C. RESISTOR GUIDE 
Price $1.00 

Given FREE with purchase 
of 10 Metallized Resistors 

RESISTORS 
For the first time in International Resist- 
ance Company's long and successful 
history, Metallized Resistors are now in 
the "low -price range." 
Our rapidly increasing volume has made 
this possible. The 1931 demand for the 
new Type "K" Metallized units went far 
beyond our sales of any previous year. 
We met this demand. We have increased 
our production facilities accordingly - 
and now, for 1932, are giving every pur- 
chaser the benefit in these substantial 
price reductions: 

12 Watt Resistors 
1 Watt Resistors 
2 Watt Resistors 
3 Watt Resistors 

Former Price 
50c List 
50c " 
75c tt 

80c ° 

Now 
30c 
30c 
40c 
50c 

The well -known I.R.C. standards in both materials and craftsmanship will be abso- 

lutely maintained as heretofore. I.R.C. units will be built to the same rigid and 
exclusive specifications that have made Type "K" Metallized the most widely used 

resistor in the radio field. 

The new price schedules are in effect at once. See your favorite wholesaler -and 
when you buy, look for the I.R.C. label. That is the mark of the genuine. 

Remember -with any assortment of 10 Metallized Resistors, you get free of charge 
our I.R.C. Resistor Replacement Guide. It gives all the resistor data you need about 
any popular receiver -the proper types and values to use in each set. Ask your 
jobber for it. Other I.R.C. service helps will be supplied as heretofore. 

INTERNATIONAL RESISTANCE CO. 
PHILADELPHIA TORONTO 

INTERNATIONAL RESISTANCE CO., 2006 Chestnut Street, Philadelphia. C.1 
ti nlen,en: 
C I enclose 51.00 for which please send LR.C. Resistor Replacement Guide. 

Please send r. m t ple to information on I/ctalazed Resistors. I wish to purchase assortment 
of ten, entitling me to Itesistor Guide Prey. 

Name 

Address 

City State 



If your jobber dors not 
carry, order direct from 
J -M -P MFG. CO.. INC. 
3351 Fend du Lae Ate. 
Milwaukee. Wisconsin 
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Sl«dy RADIO iur 
CANADA 

1 
A. L. Norris, presi- 
dent, Norris Radio 
Co. writes: "My ser- 
v i c e manager, 
George McCollum, is 

one of your gradu- 
ates. His excellent 
training has been 

largely responsible 
for the success of 
our Service Depart - 

George McCollum ment." 

DAY, E V E N I N G a n d 

HOME STUDY Classes 
Complete, new Radio Comae approted to leading u 

ufarturers in t'. S. A. and Lanuda. Our free Emploa- 
tarot Sen ire drtn It ely ass lets you to start In a radin 
hostile. . -t or get emtplm'nlenl a engineer. 
trot., . 

repre.eutat Ise. salesman, et. 

RADIO COLLEGE of CANADA 
Limited 

310 Yonge Street Toronto 

ACROCYCLE 
OSCILLATOR 

115 to 1680 kc. All 
frequencies accu- 
rately calibrated 
on dial. A depend- 
able, high - grade 
instrument. indis- 
pensable for align- 
ing Super- Hetero- 
dyne receivers. 
Self contained, 
fully shielded. List 
$30.00. 

DEALERS' 
NET PRICE 

s17a50 
Handsome leatherette carrying case. 
net $2.00. 

Made by the 
manufacturers of 
the pioneer short 
wave adapter the 
5 t' Il MARINER, 
now $12.50. 

ALUMINUM BOX SHIELDS 
Grooms, ".U.COA" sock, slit erdip anleh, 

afi aï, $1.a7 -I.1 a 6 x 6, 5185. 10 a 

a- Monitor Ate $s..,. r, 
x x 5 Poll 

Shield inks picture ua fight- $1.00. 

Any Size to Order. 

"BUDDY" TEST PROD 
Always sharp pointed. wring 
phonograph needles. 4 -ft. wires. 

a spade or phone tips. Colored 
nipples identify each lead, 
$1.50 pair. 
We specialize in radio parts 
exclusively -parts furnished for 
any kit in any magasine. 
Carry Ina Cases for Set Testers, 

Analyzer.. Portable Sets 
BLAN, THE RADIO MAN, Inc. 

09 Clrtlandt St. Dept. RC -132 New York. N. Y. 

BACK ISSUES 
of RADIO -CRAFT can be had 
at the price of 25c each. Address 

RADIO -CRAFT 
98 Park Place New York City 
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LATEST IN RADIO 
(Continued from page 398) 

there are small- current, high voltage types 
for 1,000, 5,000 and 10,000 volt use. 'l'he 
fuse element is a small wire of suitable 
gauge. In Fig. I), "Gryp- Connectors" are 
illustrated, making connection to the fuses 
a convenience. 

Instrument burnouts are due to heavy 
current overloads. The operation of these 
fuses is based upon the fact that at these 
overload figures they will blow out before 
the meter elements. This is clearly indi- 
cated in the table below (taken from oscillo- 
graph measurements made at 110 volts) 
which shows that instrument fuses may be 
designed which will fuse with extreme speed. 
Filament of '99 tube .038 -sec. 
115 zeta. theruargalvans Meter .0035 -sec. 
0 -1. mm. D.C. milliauu peter .173 -sec. 
1. A. Littlefuse .013 -sec. 

Littlefuse .003 -sec 
1/32 A. Littlefuse .001 -sec. 
1 /100 A. Littlefuse 

('l'oo fast to be recorded.) 
'l'hus, the thermogalvanouteter and the '99 

filament would be saved by a l -ampere 
Littlefuse, and the 1. ma. meter by the 1/32 - 
ampere unit. 

These fuse products are Manufactured by 
Littlefuse Laboratories. 

Fig. D 

"Gryp- Connectors" and meter "Littlefnses." 

l O 
OF 24T DET 

H 

IT K G H 

H 

Fig. 1 

The short -wave adapter described on page 398. 

RECENT NEON LAMPS 
LATE model neon humps will readily pass 

the tests for spotted glow surface, flam- 
ing or glowing outside the edges or behind 
the plate, glowing over only part of the 
plate, high extinguishing or "bucking" volt- 
age, short life, bulb surface blackening, and 
low limit of' safe brilliance. Perhaps the 
most generally applicable test is to connect 
the tube to a potential source of 190 volts, 
D.C. The resulting glow should be a bright 
orange light, in an unbroken Layer on the 
front of the plate and without flaming else- 
where. 

The new tubes are illustrated in Fig. E. 
High space charge is avoided by the use 
of an alloy cathode with a processing on 
the surface, and proper annealing. Spot- 

Fig. E 
New types of 

neon tabus. 

free illumination is obtained by generous 
spacing between the electrodes and by 
proper gas pressure. The tube draws 25 
to 30 ma. at 200 volts; its impedance is 
15,000 ohms. One tube has a cathode 1', 
in. sq.; the other, 1 in. sq. 

These new tubes are products of the Arco 
Tube Laboratories. 

LOW -PRICED SERVICE OSCILLATOR 
ANENV design in service oscillators is 

the Pattern "563" instrument illustrated 
in Fig. F. This oscillator is shielded, and 
conies equipped with tube. It employs a 
type '30 tube in a self -modulated circuit. 
Improved battery life is obtained through 
the use of a 4112 volt "A" buttery and a 
rheostat. 

The output of the Pattern 503 oscillator 
is continuously variable over three frequency 
ranges: 550 to 1,500 kc.; 1.25 to 185 kc.; 175 
to 450 kc. This extremely wide frequency 
coverage is in line with the requirements 
of present -day T.H.F. and superheterodyne 
circuits. A feature of the instrument is the 
trimmer adjustment which allows any much 
used I.F. value to be "spotted" at a con- 
venient point on the scale. 

The Pattern 563 radio service oscillator 
is manufactured by the Jewell Electrical 
Instr rat Co. 

Fig. F 
The Jrte1l Pattern "563" Service Oscillator. 
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THE AAA -1 DIAGNOMETER' 
(Continued from bulge 399) 

tage, screen -grid current, cathode voltage, 
control grid voltage, plate current, control 
grid current, etc. 

In this instrument, all test circuits and 
meter ranges are available for external use, 
through Bakelite covered pin jacks. Cur- 
rent ranges of 2.5, 10, 25, 100 and 250 ma. 

and 2.5 amperes are available for external 
use for either A.C. or I).C_, using a copper - 
oxide rectifier type meter and an associated 
scale selector switch. This meter, often re- 
ferred to as a multirueter, is another very 
important feature of the new Diagnometer. 
Due to the fact that it can be employed 
to read A.C. and D.C. potentials, its use 
results in an enormous simplification of a 
great many tests. Of course, the value of 
this unique meter is further enhanced by 

the design of the special selector switch. 
An external A.C. and D.C. voltage range 

of 2.500 volts is provided in addition to the 
A.C. and D.C. ranges of 2.3, 10. 25. 100. 

2.50, and 1000 volts. The 2500-ohm-per- 
volt high resistance D.C. voltmeter ranges 
of 0 -30 and 0-200 are also available through 
external connections for testing automo- 
tive and airplane radio installations. 

Mutual Conductance Method Used in 
Tube Tester 

No analysis of a radin receiver is com- 
plete without a thorough check -up of the 
condition of its tubes. 'Plue tube tester in- 
corporated in the .\:\.\ -1 Diagnometer em- 
ploys what is known as the grid or mutual 
conductance index test. Tube engineers 
consider this test to be the most accurate 
of the several in general use. . \n oscilla- 
tion test is :dan included. far matching tubes 
to he used in radio frequency stages. .\ gas 
test is provident for all amplifier types Of 

tubes, indicating! the gas content of the tube 
under test. in connection with the testing 
of cathode heater types of tubes, an in- 
genious cathode- heater leakage test is avail- 
able, which slows whether or not tue cath- 
ode is shorted to the heater and, in addition, 
also indicates leakages which could not pos- 
sibly be sIi iwn by the usual "short" tester. 

In addition to the two sockets provided 
for analyzing purposes, the instrument is 

equipped with five tube- testing sockets and 
also with the necessary switches for connect- 
ing the proper potentials to these sockets 
for tube tests. Potentials ranging from 100 

to 241 volts, .\.C., may be employed for the 
tube testing. .\ selector switch provides 
the means of selecting the correct potential. 
Since the tube checker is adjusted to the 
correct line potential, it is unnecessary to 
make use of complicated tube testing tables. 
Instead, a few simple test readings are suf- 
ficient for the various types of tubes and 
these are compared with values provided 
with the Diag ter. _\ "filament-heater.' 
selector switch is provided for all tubes hav- 
ing filament ratings from I l ÿ to '71, volts. 
A great convenience from the standpoint 
of the Service Man is the fact that all the 
potentials employed in the tube tester are 
also available for external use. A pilot 
light is provided which indicates when the 
tube testing circuits are in operation. 

Modulated and Attenuated Oscillator 
Provided 

Nowadays, a set analyzer without an ac- 
curate oscillator is of little use to the Serv- 
ice Man. Ile is often called upon to "peak" 
and "flat -top" the intermediate stages of 
superlleterudynes, to synchronize, balance 
anti neutralize tuned lt.F. stages and to per- 
form many other tests which are impossible 
without a good oscillator. 'l'Be Diagnometer 
employs a completely shielded, modulated 
and attenuated oscillator which operates di- 
rectly from the A.C. line. This oscillator 
is individually calibrated for all frequencies 
from 90 to 1501) ke. and, if higher frequen- 
cies are needed, they may also be obtained. 
The output Of the oscillator can be con- 
trolled from maximum to an absolute mini- 
mum. 

The Diagnometer resistance ranges are 
printed on the top scale of the inultimeter. 
The ohmmeter will measure resistances of 
0- 31100 -ohms range; and a uugohnnneter 
measuring resistances up to 500,0 S1 ubm.s, 
with a battery of only 41,.2 volts (the latter 
is five times the range coverage previously 
offered in resistance test units actuated with 
this size battery). 11y means of an external 
45 -volt battery, it is possible to extend the 
indicating range to 5 megohms. Continuity 
testing up to megohms is possible through 
the use of a 250 -volt D.C. connection. 

.\ zero -ohm corrector is provided for ad- 
justing the ioultimeter sensitivity to the 
battery or other power supply variations. 
Incorporated in the Diagnometer is an out- 
put circuit at 250 volts D.C. for the 25 

uiegohm range; the saute supply (in accord- 
ance with 11.M..\. standards) is used in 
testing condensers for leakage. 

The new Diagnometer is provided with 
means for making capacity measurements 
ranging from .15)2 to 111 inf. It can also 
he used to test paper elmdeusers, applying 
:150 volts D.C. to them. This test will in- 
dicate leakage up to about 4 megohms. 

The Diagnometer is shown in the two 
accompanying illustrations. Fig. . is an 
external view with cover open. 'l'he case 
is of substantial hardwood and the cover 
is of the slip -hinge type, with adequate roost 
for the analyzer cable, test probes, small 
tools and other necessary accessories. The 
over -all size of this instrument is fi;y in. x 
111', in. x 18!y in. and its weight is less 
than 24 pounds. Fig. 13 gives an excellent 
idea of the appearance of the inside of the 
Diagnometer. The instrument is supplied 
complete with all necessary accessories such 
as analyzer plug, cable, power supply plug 
and cable, output adapters and test leads. 

There is one point which should be em- 
phasized in connection with the use of the 
Diagnometer, and that is the fact that the 
instrument is very easy to use. 

With each instrument is included a 100 
page instruction book; in addition, there is 
available a special 85 page data book. 'Thus, 
there is no single point about this instru- 
ment which, though incorporating the most 
advanced engineering in service instrument 
design, is not clearly explained to the owner. 

SUPREME INSTRUMENTS CORP. 
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YOU 
NEED IT 1 

Everything for your 
business from dse 
the finest mike to 
the smallest screw 
is in this book. 

GUARANTEED 
QUALITY GOODS 

PRICES LOWEST EVER QUOTED 
Fresh new dependable Merchandise at 

Bargain Prices! 
Leading Manufacturers Lines Complete 

Send For Your Copy Now 
S AMPLE BUYS FROM THIS BOOK 

Dry Electrolytic 
Condenser 

500 V. 8 ntfd. 
Guaranteed 

69e 

Tube 
Replace. 

e n t Tran s- 
t or mer Br and 
New $1.98 

I Tube 
tM. Ra- 

dio. Won - 
le(al Quality and 
V lue. 

Walnut Cabinet 
$14.65 less tube* 

and Three Thousand Other Bargains 
HEADQUARTERS 

for SERVICE MEN'S SUPPLIES 

RADOLEK co. 
601 W. Randolph st. 
fys CHICAGO 
Co., ` °SF Illinois 

je 

Radolek 
611 West 

Randolph St. 
Chicago, Ill. COG 

Please send me without oblige- coOA, 
lion your Service Man's Supply Book. 

Name 
Address 
City 

Universal Microphones 
Preyed Value- Superior Performance 

Unparalleled sable. at rock -bottom prices. 
Ent hu Iastitalls endnrved for e c sound 
u-e. Exelu,lte Je +Ian feature,. 

r 
Super - 

careful workmanship. Tested performance. 
Complete line of micro- BABY FAIRS pitones, stands_ tablea, List Pries $7.50 ele.. . . at chollenalug 
prices. t;neondltlon- 

ally guaranteed. Con 
slier carefully the 
UNIVERSAL line be- 

fore you buy. For sale 
by dealers elets- 

where. 
2- Butter Nandi -Mike 

List Price $15 
Universal 

Microphone Co.. Ltd. 
1163 Hyde Park Blvd. 
Inglewood, Calif.. U.S. 

SHORT WAVES 
HOW TO BUILD AND OPERATE 

SHORT -WAVE RECEIVERS 
This book has been edited and prepared by 
the editors of SHORT -WAVE CRAFT, and 
contains a wealth of material on the build- 
ing and operation, not only of typical 
SHORT -WAVE RECEIVERS. but SHORT- 
WAVE CONVERTERS as well. 

Dozens of short wave sets will be found 
in this book, which contains hundreds of 
illustrations; actual photograph of sets built, 
book -ups and diagrams galore. 

Send 50c in check, money order or 
stamps for your copy. 

SHORT WAVE CRAFT 
98 Park Place New York City 

R_1I)IO-CR_1rT January, 1')32 

MERCURY VAPOR RECTIFIERS 
(Continued from page 401) 

potential of the gas. We have therefore, 
in this device, a means for getting higher 
output of both current and voltage, and 
making this gain in efficiency available in 
external circuits. 

There are certain fundamental considera- 
tions which must be observed to correctly 
adapt a mercury -vapor tube to power pack 
design; considerations which differ consid- 
erably from those which we associate with 
type '80 tube engineering. 

For instance, the output of a type '80 
rectifier may feed directly into an induc- 
tance, as shorn in Fig. 1, or it may be 
fed into a capacity Cl, as indicated by the 
dotted lines; the mercury -vapor tube, how- 
ever, demand* a capacity input, -that is, the 
latter dotted connection. This circuit, which 
results in high current- output, rather than 
high voltage, is the preferred method of 
operating the tube; although, of course, the 
inverse peak potential reaches a high value, 
or approximately three times that of the 
average or D.C. potential. 

Replacing the '80 

Let us take an average case, and note just 
what happens when the mercury -vapor type 
PR -588 tube is substituted for the high - 
vacuum type '80, in a power pack. 

We shall continue to use Fig. 1, for ref- 
erence, and take for the example a potential 
at the load resistor or standard (15,000 -ohm) 
voltage divider RI, a potential of 270 volts; 
and a total current drain, read at X2, of 
100 ides. (for convenience, this current figure 
is taken to represent the total drawn by 
the receiving tubes and the voltage divider 
when the receiver is in operation) ; the rec- 
tifier, V1, is an '80. Substituting for this 
tube one of the 588's, the voltage across RI 
jumps to about 300, and the current will 
increase about 2 ma. This should not cause 
the voltage divider to burn out unless it 
was being operated much too close to the 
safety factor; since this current Increase 
would be divided between the requirements 
of the tubes and the bleed or current con- 
sumption of RI. What Wright happen, how- 
ever, in some poorly designed sets is circuit 
oscillation, due to the increase in the po- 
tentials applied to the various circuits of 
the receiver. 

To remedy this situation, a series resistor 
could be inserted in the rectified power - 
supply circuit at Xl; in the instance cited, 
a 300 -ohm resistor would bring the potential 
across RI hack to the original figure of 
270 volts. 

Have we gained any advantage by slaking 
this change? To this natural question, an 
affirmative answer may be given, since the 
mercury -vapor rectifier tends to maintain 
a constant current in its output circuit. 
This action may he likened to the result 
obtained when "regulator tubes" are -used. 
As these must not be operated at potentials 
exceeding 90 volts, three of them would be 
required, as shown in dotted lines, V2; how- 
ever, by the use of the type 588 tube, in- 
herent in which is this regulating action, we 
are able to obtain, at 270 volts, a regulat- 
ing action otherwise obtainable only through 
the use of three type 874 regulator tubes 

(neglecting their current considerations). 
Thus, we have a simple method of reducing 
a receiver's tendency to oscillate at sub - 
audio frequencies, -"motor boating." 

Adaptation of the Rectifier 
For the reference of the technician, addi- 

tional data are given on the adaptation of 
the mercury -vapor rectifier. 

For instance, as a substitute for the type 
'81 or half -wave rectifier, the circuit shown 
at A, Fig. 2, must be followed. Here we 
find a new "trick" in circuit arrangement, 
the use of resistor R3; as one of two plates 
of a type 588 tube, when connected in paral- 
lel with the other, draws more current due 
to the fact that the filament is at a potential 
21/e volts higher with respect to one plate 
than to the other. Consequently, by using 
Ohm's Law, we find, if the load current is 
250 ma. (125 ma. per plate), then 

2.5 
RI = - or 20 ohms. 

.125 
It must be remembered that while this 

resistance serves to maintain at the same 
value the difference of potential between the 
filaments and their respective plates, the 
filament must be correctly poled with respect 
to the filament transformer, in order for 
the plate to function equally. 

Note this fact particularly, in regard to 
the use of two type 588 tubes in a half -wave 
connection. The current rating is prac- 
tically double that of a single tube, but the 
voltage rating is the same; and resistors R3 
should be 2.5 volts divided by one -fourth 
the total load current. This circuit is rec- 
ommended for use in big radio receivers or 
public address amplifiers. 

A power pack designed for two '81's may 
be rewired to use a single 588, as shown at 
C, Fig. 2. The power output will be the 
same, with the improved regulation obtain- 
able from the latter as an added advantage. 
Resistors R4, 1.25 ohms each, are required 
to drop the filament potential from 7.5 volts 
(secondary potential) to 5 volts (tube-ter- 
minal potential). 

Additional data concerning the character- 
istics and use of mercury -vapor tubes are 
contained in Perryman Engineering Bulletin 
No. 100, which is available gratis either 
from the Perryman Electric Co., Inc, or 
through RADIO-CRAFT. 

SERVICING AMPLIFIERS 
(Continued from. page 403) 

These directions cover all the normal 
faults experienced with Loftin -White am- 
plifiers, and, with their nid, it should be 
a comparatively simple matter to restore 
this type of amplifier to operating condition. 
In order to enable the Service Man to 
check against normal conditions in these 
amplifiers, correct voltages for the circuit 
of Fig. 1 are given below. 

Normal Voltages: 0-1, 10 volts; 2 -I, 8 
volts; 0-2, 2 volts; 3-1, 16 volts; 4-1, 36 
volts; 5-1, 135 volts; 7 -5, 2.50 volts; 5 -8, 
25 volts; 8-1, 30 volts; (*Misleading, due 
to current drawn by meter). 
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SELECTIVITY 
(Continued from rye tl)t) 

channels separated by 10 kc. from one an- 
other. This does not mean that there is a 

definite space in which the response char- 
acteristic of a receiver may overlap with- 
out running into interference, for, as it 
was shown that a station at 1000 kc. modu- 
lated at 51100 cycles has side -bands between 
!195 anti 1005 kc., a station on !$H) ke. has 

side bands extending from 985 to 995 ke., 
and a station at 1010 ke. has them between 
1005 and 11115 kc. The speetruh t is thus 
occupied cuntinuuuslc, as sbuwa in Fig. t. 
If, hi /WC ytr, we could design a circuit of a 

type having a response characteristic of 
ideal character- rectangular in form -we 
night have at extremely pour numeric se- 

lectivity. 
In Fig. 2, the response of a "band- 

selector" is shown in comparison with the 
idea. Note that the wide response at the 
peaks has no effect upon the adjacent chan- 
nel selectivity whatever -it is the lcellieaelx 
of the response curve where it slopes outside 
the ideal demarkation that will affect the 
adjacent channel selectivity of the receiver. 
A multiple arrangement of coupled cir- 
cuits or "band-selectors" will aid in obviat- 
ing this difficulty. since the nuunerie selec- 
tivity still enters into the arrangement. The 
problem may also be solved by the use of 
coupled circuits in the intermediate sys- 
leui of the "super" which operate at the 
175 ke. 

By means of careful design and by the 
use of a ber of coupled circuits we have 

on out over the two related problems of 
nimerie,si and adjacent ebaaael xelectirily. 
But we have not finished -for the super- 
heterodyne has a little trick of its own 
awaiting us. 

Image Frequency Selectivity 
It is easy to understand that if a local 

oscillation of 1175 ke. will interact with a 

signal of 1000 ke. to produce a 175 lie. re- 
sultant, that the same local ttscillathin inter- 
acting with a signal of 1:151) ke. will also 
produce a signal of 175 kc. Under such 
circumstances, the intermediate frequency - 
amplifier will find itself with two signals of 
175 ke., and will amplify both without dis- 
crimination. \Chat' l'tu say that the re- 
ceiver is tuned only to the 1oNNI kc. signal? 
That is quite so -but it' the 1351) ke. signal 
were f a powerful Iucad. a certain amount 
might leak through the preliminary tuned 
circuits to the first detector and if the Woo 
ke. signal were weak and distant, the 13.5(1 

key. signal might well appear at the first 
detector equal in intensity to the desired 
signal. 'l'he only answer is the inclusion of 
a high degree of numeric selectivity prior 
to the first detector. It is for the sake of 
this needed selectivity more than for need 
of the additional gain, that the modern 
superheterodyne receiver has a stage of 
radio frequency aninliftcatiun ahead of the 
first detector. 

Cross Talk and Beat Interference 
Because of certain effects, even this first 

R.F. tube requires rotsideration of the 
amount of selectivity included in the circuits 
between it and the antenna. WCe ha) e found 

that there are three distinct kinds of selec- 
tivity insofar as the modern receiver is 
concerned; but there are two nut re factors 
to discuss before we can close the issue 
entirely. 

An overloaded tube, or a tube operated 
with a large negative bias, has a remarkable 
number of frequency components in its out- 
put. Modern receiver designers must bear 
this in mind in working out their problems. 
The output of the second detector has large 
components of the second :uul third har- 
nonics of the intermediate frequency. 
Higher tnler harmonics -the fourth, fifth, 
etc.- are of low intensity and need not be 
considered. The intermediate frequency of 
175 ke. was chosen, among other reasons, for 
the fact that none of its harmonics of lower 
order than the fourth, are of broadcast fre- 
quency,aund consequently feed -back of har- 
monics from the detector output to the an- 
tenna cannot affect the receiver. 

If a strung off -frequency local station in- 
troduces at high voltage across the grid of 
the first B.F. tube which is sufficient to 
operate it on a portion of its characteristic 
fasorable to the product' of harmonics, 
eta., modulation of the desired signal by 
the harmonics of the undesired local signal 
Will take place, with the result that the 
final undesired modulation will be super- 
imposed upon the desired one. Where this 
occurs in the plate circuit of the first tube. 
no amount of selectivity in subsequent cir- 
cuits can remove it. This means that it is 
necessary to have a certain proportion of 
our selectivity included in the circuits be- 
tween the antenna and the grid of the first 
H.F. stage. 

Again we must consider the fact that 
two strong local signals can beat together 
In the tube circuits to produce additional 
components in the sane manner that the 
supenceterudyne produecs a 175 ke. signal. 
Thus a signal at 5.50 ke. and another at 710 
will have components of hit) and 18110 kc.- 
the latter frequency lying within the broad- 
cast baud. Characteristic of such a signal 
is the fact that it carries the double nodu- 
latiun of the two staatitIns superposed one 
upon the other. Such an admixture occurs 
in the tube circuits and not in the antenna, 
consequently the effect may be avoided, as 
shown before in the case of cross -talk he- 
tween as desired and an undesired signal. 
by the inclusion of a high order of wive- 
tit ity between the antenna and the grid 
of the first tube. 

Selectivity has been shown to be definable 
under three different premises, as, numeric, 
adjacent channel, and image frequency se- 
lectivity; and the latter definition applying 
to superheterodyne receivers tatty. The tvo 
effects of cross -talk and heat interference 
have also been shown to demand the Mehl- 
shat of a definite kind of selectivity in the 
circuits. Selectivity has then become some- 
thing quite different from what it was orig- 
inal' supposed to bc, and the attempt to 
achieve the ideal characteristic in the re- 
sponse of receiver systems can he said to 
have led to a situation where selectkity (ad- 
jacent channel) and quality run hand in 
hand. 
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PORTABLE SOUND RECORDERS 

factor in overcooling microphone fright with 
the result that better records are made. The 
potential possibilities in this field are quite 
apparent when it is observed that every 
single family is a good live prospect, not 
for just one call but for repeated calls. 

At parties, portable recording has proved 
itself to be a great source of entertainment 
and, at the sante time, at big money -maker 
for the person making the recordings. In 
the past it has been the custom for the 

(Con(inned froh page 410 

host or hostess to buy souvenirs to give 
their guests as Mementos of the occasion, 
but now portable recording steps in to give 
the guests the thrill of hearing their voices 
as others hear them and at the MIMIC time 
gives them a living record of the occasion. 
Appropriate labels for the records can be 
made for the party souvenirs, which will 
give them a sort of exclusiveness so that the 
bust will feel that he is giving to his guests 
minietiting personal rather than just a disc. 

At banquets, speeches can be recorded 
for the speakers themselves or for the guests, 
while at church fairs and bazaars, record- 
ing booths can easily be set up and business 
solicited in much the same manner as at 
studios. Students of music, who in the past 
have been reluctant to go to the studio for 
recording on account of the inconvenience 
of carrying their instruments, are excellent 
prospects, because the studio can now be 
easily brought right into their own homes 

C. 9V. 
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Schematic circuit of the equipment within the amplifier case of the Portable Sound Recorder. Microphone current readings for either button are 
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Thinking of Making 
EXTRA Money in spare time? 

5.00 The 
Copy 

Servicing Electric Refrigerators Brings Many Easy Dollars 

The First 
Com ab to Ref i aeration 

Service Manual Published 

1'11E idea of electricians, radio service men and other mechanically inclined nten, servicing refrigeration 
units is self -evident and the thought has occurred to perhaps Untold thousands ever since electric 

refrigeration started. Vet nothing was done, because the average man knows little or nothing about 
refrigeration. Compared with servicing a radio set or wiring a home for electricity, the servicing of 
a refrigerator is absurdly simple, once you get the hang of it. 

The OFFICIAL REFRIGERATION SERVICE MANUAL 
has been edited by L. K. Wright. who is an expert 
and a leading refrigeration authority. Ile is a 
member of the American Society of Mechanical 
Engineers, American Society of Refrigeration 
Engineers, The National Association of Practical 
Engineers, etc. 

In this Refrigeration Manual every page is pro- 
fusely illustrated ; every refrigerator part is care- 
fully explained; diagrams are furnished of every 
kin.wn machine; s cial care is given to the servic- 
ing end. The tools needed are illustrated and ex- 
plained; the-e are trouble shooting charts. and 
other service data. 

Remember there is big money in the refrigera- 
tion servicing business. There are thousands of 
firms selling refrigerators every day and they need 
to be cared for often. Eventually there will be 
more refrigerators than radios. Why not increase 
your earnings with a full or spare time Lushness 
by servicing ref rigerators. 

OVER 1,000 DIAGRAMS 
352 Pages 
Flexible Looseleaf Binder 
Complete Service Data 

Itere are sonic of the important chapters: 
lot rodurt ion ta the het rlgenu loo Sen lying Business 
Ill stony of Refrigeration 
Fundamentals of Refrlgeraaon 

Description of all Known Them of Refrigeration 
See) re Tools and Shop Equipment 
Motors 
Trouble Shooting 
Unit Parts. Valves and Automatic Equipment 
Makes and AIN,' urlt ion of )'nits 
Munufarturers of Cabinets 
Refrigerants ansi Automatic Equipment 

and Many other Important Chapters. 
Already hundreds of copies of the OFFICIAL 

REFRIGERATION. SERVICE MANUAL have been sold; 
and there still remains the greatest opportunity 
for thousands more to learn how to make more 
money in a short time through openings in this 
new field. 

Mail Coupon Today! 
------ - - - - -- 

1 GERNSBACK PUBLICATIONS. Ina. RC -I32 
96 -98 Park Plate. New Yack. N. Y. 

I enclose here.ith my 
r 
emittance for $5.00 (cheek 

or money order preferred) for which you are to send 
In me, postale prePatd. one ropy of the OFFICIAL 
REFRIGERATION SERVICE MANUAL. 

I .ame 

I .address 

I cur State 



 

January, 1932 RADIO -CRAFT 

with no inconvenience to them. It is readily 
seen that Visits of this nature clan become 
a regular part of the student's (.nurses. 

One of the west due applications of 
the portable service is the recording of wed- 
ding ceromonies. lly the use of a double 
turntable, the complete ceremony can be 
easily recorded and the writer has been 
informed by our firm that is doing this sort 
of work, tliat nut one single bridal couple 
approached h.0. refused to have their cere- 
mony recorded. 

The abuts applications are just a few 
of the money -making off-shoots of record- 
ing. 'There is no doubt that an enterpris- 
ing and energetic technician can find many 
more uses for portable recording that will 
also prove profitable. 

Compactness 
Any portable recording apparatus should 

be made so compact that it is not bulky in 
carrying. It )'Mild he so light that tvIlo- 
ever is to carry it can do so without undue 
effort. It should he sufficiently rugged to 
withstand the wally jars of transportation 
without any hued uiiileal or electrical dam- 
age being done. Finally, the units should 
be so arranged that they can be cunnecte(I 
together with certainty in a miniinnu of 
time. The equipment should be capable of 
picking up, amplifying, and recording a 
fairly wide hand of frequencies (the fre- 
quency response curve of the amplifier 
should be subst.odinlly flat, because of the 
necessity of making Nob., recognition pos- 
sible). 

The three -stage amplifier illustrated in 
Figs. A a n d It consists of three separate 
units, each built upon :1 separate panel with 
all the panels !wing the wale in size. These 
units arc .supported one over the other by 
four threaded steel rids which pass through 
holes at the corners of the panels. 

This construction has several important 
advantage.. Any unit which Resumes tic - 
fective or out of date may be easily re- 
placed. There is a minimum of unoccupied 
space because the parts of one panel may 
he arranged to tit down into the unoccupied 
space of the others. As examples of this, 
note the by-pass condensers on the bottom 
of the middle unit and the switch on the 
upper unit. Fig. lt. The metal framework 

is used for the common ground connection 
in the system. 

The lower unit is the power supply; the 
middle unit, the three-st age amplifier; and 
the top unit, the switching panel which holds 
the micro plume input tritnsfon iter and cur- 
rent- indicating meter. Two '27-hype tubes 
are used in the first two stages. :Ind two 'VI- 
type tubes are used in the push -pull power 
stage. 

The chokes in the power supply were 
carefully chosen for weight, size, and resist- 
ance. 'flic latter figure must not exceed 
:1(K) oluits per choke to permit a satisfactory 
voltage supply. An electrolytic condenser 
was used for filtration because it combines 
small size and weight with high capacity. 

Four wires connect the power supply to 
the amplifier. The two outer leads supply 
'27 and '45 filaments. The two inner wires 
between the lower units are the plus and 
minus of the "Ir supply. The minus con- 
nection is used in addition to the frame- 
work for the sake of certainty. 

As shown in the diagram of the amplifier, 
Fig. 1, the grid and plate circuits of the 
tubes are isolated front each other electri- 
cally by a condenser and resistance filter 
network. This results in the greatest pus - 
sible anuplifICatioui without circuit oscilla- 
tion. :111 of the important wiring in the 
three units is lande with shielded wire, with 
all of the shields grounded. This precau- 
tion is absolutely necessary in the switching 
panel. 

Note the angle at which the microphone 
transformer is tilted in the upper panel, Fig. 
B. This is for reducing the A.C. hunt 
picked up from the power transformer and 
chokes. This microphone transformer is as 
far from the power transformer as it was 
possible to locate it. With the transformer 
as shown, the hung picked up is sufficiently 
small not to be (noticeable. 

The .switching arrangement is such that 
in one position the va s traits are con- 
nected for recording, and in the opposite 
position they are then connected for playing 
back the record through a speaker. ln 
either the playback or the neutral position, 
the battery circuit .supplying the microphone 
is open. The milliaanuneter is connected 
permanently in one of the microphone legs. 

(Continued on page 432) 
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Ilitb hurl maple nccrla,I'. Top. sides and pit -stets of walnut 
(bleb. ml min dan.: 211'j" high. l6" w'1de. 10" deep. 
Also a u magnificent sic1100,d eon- Complete 
stile model II Iill saine q -pe chards with 

at. IU Tubes 

(II'ertrral Prices Slightly Higher) 
THE CROSI.EY RADIO CORPORATION 

PowEI. CHOSI.EY, JR., President 
Home of "the Nation's Station -WLW Cincinnati 

YOU'RE THERE WITH A CROSLEY 
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Learn Chemistry 
Dr. Sloane Will Teach 

You in Your Own Home 

T. O'Ce9er Shahs 
A.B., A.M.. Ph.D.. 

LL.D. 

Chemistry offers 
those who are am- 
bitious and willing 
to apply them- 
selves conscien- 
tiously, the great- 
est opportunities 
of any vocation 
today. Industrial 
firms of all kinds 
pay tempting sal- 
aries to get the 
right men. Oppor- 
tunities abound on 

every hand. 

Now Is the Time 
to Study Chemistry 

Never before has the world seen such 

splendid opportunities for chemists as exist 
today. In factories, mills, laboratories, 
radio and electrical shops, industrial plants 
of all kinds, chemistry plays a vital part 
in the continuation and expansion of the 
business. No profession offers such oppor- 
tunities and the next ten years are going 
to show the greatest development in this 
science that this country has even seen. 

You Can Learn at Home 
Our borne study course, written by Dr. 
Sloane himself, is practical, logical and 
remarkably simple. It is illustrated by so 

many experiments that are performed right 
from the start that anyone, no matter how 
little education he may have, can thoroughly 
understand every lesson. Dr. Sloane will, 
in addition, give you any individual help 
you may need in your studies. 

Easy Monthly Payments 
You do not have to have even the whole 
price of the course to start. You can 
pay in small monthly amounts, earning 
the cost as you go along. The tuition is 
very low, and includes your laboratory out- 
fit -there are no extras to buy with our 
Course. 

Experimental Equipment 
Given to Every Student 

We give to every student without addi- 
tional charge his chemical equipment, in- 
cluding fifty pieces of laboratory. apparatus 
and supplies and forty -two different chem- 
icals and re- agents. 

Tuition Price Reduced 
Besides furnishing the student with his 
Experimental Equipment, we have been 
able, through the big increase in our student 
body, to reduce the cost of the course. Write 
today for full information and free book. 
"Opportunities for Chemists." 

Mail the Coupon NOW! 

CHEMICAL INSTITUTE 
OF NEW YORK, Inc. 

NOME EXTENSION DIVISION 
19 Park Place New York, N. Y. 

CHEMICAL INSTITUTE OF NEW YORK. 
Herne Extenslen Division 
19 Park Plate. New York. N. Y. 

Please send me at once. unman any obligation on 
my part. your free Hank "Opportunities for Chemists." 
and full particulars .bout the Experimental Equipment 
given to every student. Also please tell me about your 
plan of payment. 

SAME 

ADDRESS 

CITY STATE' 
RC-133 
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THE TELEPIANO 
(Continued front pane 402) 

each key circuit of the receiving piano is 
provided with a signal sustaining device 
which maintains the current in the key- 
actuating solenoid during one revolution of 
the commutator brush, the process being 
repeated as long as the broadcast artist 
holds any key or keys down; for long or 
for staccato notes. 

The broadcast artist can modulate any 
desired note at will by an additional mecha- 
nism. the details of which are not shown 
in the diagram for the sake of simplicity. 
Thus, for the first time in the mechanical 
piano field the music with slow crescendo, 
etc., effects is rendered exactly as played. 
This type of modulation requires an addi- 
tional set of contacts, shown in Fig. 1, and 
also in Fig. B adjacent to the arm of the 
inventor, Mr. Watson. 

The new invention will be marketed in 
several forms or models. : \n attachment 
will he sold to present owners of pianos, 
the keys of which are seldom dusted at pres- 
ent and less often played. Then there will 
be the c Oct'. Radio Telepiamo delivered 
intact. Probably the most popular forti 

will be a compact, keyless instrument in a 

( BRUSH is DRIVEN 
BY SYNCHRONOUS 

MOTOR) 

BRUSH r 

RADIO 
TRANS- 
MITTER 

SENDING TELE PIANO 
KEY OFItIDDLE C.' 

(KEY NOW DEPRESSED 

KNEE LEVER(MOOULATIONCCNTROL,) 

o 3 
e 

SOFT PEDAL 

LOUD PEDAL 

r 
Fig. 1 

Circuit arrangement of the "l'clepiano." 

cabinet somewhat like the better -class radio 
set of today, and such an paste nt W0ul(1 

he highly desirable for those nnisic- lovers 
who oust conserve space, notwithstanding. 

PORTABLE SOUND RECORDERS 
(Continued from pose 131) 

To read the current in the other leg, it is 

only necessary to reverse the microphone 
plugs. 

The amplifier is cushioned from me- 
chanical shock by means of sponge rubber 
underneath and nn the threaded steel rods. 

The carrying case is of black 'Cation 
leather. 'fisc dimensions are 9 x 12 x 18 in., 
and the total weight is about 30 pounds. 

Turntable and Level indicator Case 
The vol indicator panel is located in 

the turntable carrying case so as to mini - 
mise the number of wires between the ampli- 
fier and the recorder. 

A 250,000 -ohm potentiometer, R12, Fig. 2, 
is used for varying the input signal to the 
tithe, thus controlling the swing of the 
indicating needle. This potent' ter is 
purposely located inside the case so that 
Once the setting is trade, there is no chance 
of accidentally changing it. :. 50-ohm rheo- 
stat, B1.5, controls the filament voltage on 
the level indicator, while the plate voltage 
is controlled by a 10,000 -obus potentio- 
meter, R13. 

in this turntable case are located two 
ordinary plug receptacles connected in 
parallel. One of these connects to the main 
lighting circuit, while the other suplies A.C. 
to the amplifier. The output of the ampli- 
fier is connected to the cutting -head by 
means of a cord and plugs, the latter being 
colored blue to differentiate them from the 
three microphone plugs which are red, green, 
and black. The color system is used to 
facilitate the making of the connections 
when speed in setting up is necessary. Phone 
receptacles are provided in the amplifier 
for monitoring purposes. 

The dimensions of this case are 9 x 13 x 18 

in., ana) its total weight is about 25 pounds. 
It is made of the same material as the 
amplifier case and one pian can easily carry 

both of these cases. 
This about concludes the discussion of 

this money -u te king branch of recording, and 
the writer invites any correspondence per- 
taining to InstantalluNms Recording. Write 
only on one side Of the paper and enclose a 

self -addressed stamped envelope. 

List of Parts 
(AMPLIFIER) 

One Jewell, O.N) nui. millimnntetcr, 3,11; 

One 'fitordarson microphone transformer, 
T1; 

One Saigauuo 1st stage A.F. transformer, 

One Sangoma push -pull input transformer, 
'13; 

One Sa Ilgatai push -pull output transformer, 
T t: 

Two Electrad 20,000 -ohni resistors, 112, H5; 
Two Elect rail 1.000-olun resistors, 113, 119; 

One Electrad :30,1100-olmi resistor, 114; 
One Electrad 50,000-olmo resistor. 117; 

One Electrad, 1,á -meg. potent' ter, 118; 

One Electrad IO,IXX) -ohm potentiometer, 119; 

One voltage divider, 1110; 
One Aerovox 2- section condenser unit, 2 tuf. 

and 201) y. (per section), Cl. C:3; 
One Aerovox 2 -sect condenser unit, 2 tif. 

and 100 y. (per sect' ). C2, ('1; 
One Aerovox filter condenser block, 2, 1, 8 

inf., respectively, C7, C8, C9; 
Two 'l'Imrdarson filter chokes, ('H1, CI12; 
One l'hordarson power transformer, l'T1; 

(Turntable Case) 

One Electrad i -meg. potentiometer, R12; 
Two Electrad 50 -011111 resistors, It11, 1115; 
One Akra -Ohnt 10,000-ohm resistor, 1116; 
One Electra d 10.000 -ohnt potentiometer, 

R13; 
One turntable and feed -screw, TT1. 
One Jewell, 0 -5 nia. milliammeter, M2; 
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A BEGINNER'S 
SET ANALYZER 

(Coo tin aye( front page 410) 

sistor, and adjust so that type '80 tube reads 
not quite full scale before button is pressed. 
Using a 15-ma. scale (as we did) the re- 
sistor was adjusted to make a good type 
'80 tube read about 13 nia. 

Four sets of leads are required as fol- 
lows: An A.C. 2 -wire cable terminating in 
plugs at either end; a set of test leads, com- 
prising two wires terminating in plugs; a 
screen -grid test lead terminating in a screen - 
grid clip at one end and a panel plug at 
the other; and a standard 5 -wire analyzer 
cable. 

List of Material 
One A.C. outlet socket; 
Three 5 -hole tube sockets; 
Four 4 -hole tube sockets; 
One Meter (used 0-5 nut.; recommend 0 -1 

ma.); 
One phone jack; 
Seven pin jacks; 
Two push buttons; 
Four D.P.S.T. push button switches; 
Two D.P.D.T. jack switches (Sw. No. 1 and 

No. 2); 
One power transformer made out of old 

Freshman transformer; 
One rheostat 200 -250 oliuls 111; 
One 400-ohm resistor 118; 
Two 10,000 -ohm resistors R1 and 112; 
One 40,000-ohm resistor 1113; 

One 60,000-ohm resistor 114; 
One 2250-ohm resistor 115. 

PHOTOELECTRIC SORTING 
LATEST on the list of accomplishments 

of the light- sensitive cell is its use In 
a machine for sorting tile cards. 

Accounting departments will find this 
"one -eyed robot" an effective assistant. The 
machine, designed by Douglass A. Young 
of the Westinghouse Electric and Mfg. Co., 
was developed in response to a demand for 
a machine which would sort and file bill 
stubs at the rate of several thousand per 
day. 

Previous methods of sorting included the 
use of punch marks in loess' coded for 
the particular routing to be obtained. 'The 
I. 'tation of this method is the number 
of combinations possible, -only a few hun- 

. (red. The new photoelectric method Makes 
available, according to Mr. Young, over 
100,000,000 combinations, -on a card meas- 
uring only li._ x. 3 l' in. long (still leaving 
sufficient rotas for the name and address 
of the cost 'r) 1 

In a few words, the photoelectric method 
of card sorting may be described as a sys- 
tem of selection through the operation of 
a number of relays actuated by the light 
reflected into a single photoelectric cell from 
a card carrying along one side of a surface 
a number of short, black lines. These are 
arranged as to frequency and relative spac- 
ing in aeeordance with the predetermined 
coding for a given routing of the file card. 

This opens a new field of installation and 
maintenance by the man who is familiar 
with photoelectric cells and their associated 
apparatus. 
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MORE MONEY 
z4,ZGPadio.îvuvrc&77zvirz 

Many service men could double their incomes 
if they knew how to go about it. There are 
tricks in all trades and radio 
service offers tremendous possi- 
bilities. Often a hint from an 
old -timer will make hundreds 
of dollars for you. Here is a 
book which you can have for 
the asking -a book which every 
radio service man should read. 
It tells you how to make more 
money out of radio service. 
There are secrets which "old 
timers" have learned through 
years of experience. You can 
have the benefits of these. You 
don't pay a penny -you don't 
promise to pay any --for this 
book will be sent to you with- 
out any obligation of any kind 
with our compliments if you 
will sign and send in the 
coupon. It is part of our plan to help inde- 
pendent radio men profit by the experience 

of others in the industry and make a bigger 
income. 

Radio Service 
Men's Guild 

The work IMO being done 
by the IWdlo Sert ice Men's 
Guild is not for punit. 
It was undertaken because 
of the need for heartiest 
lousiness training for radio 
sert ire torn. You ran help 
by sending In suggestions. 
The offer ruade Lebow is 
Nit l rab without cost to 
you. There are no dues - 
no 1'a)totem s of any kind. 
it Is done (or the "good 
of the service." 

only and wil 
upon receipt 

Brim Full of 
Facts 

This book was. written by a man 
who has probably had more ex- 
perience than any one else in 
the industry. It tells you in 
simple language the principles 
and practices which made him 
the outstanding figure in the 
radio world that he is today. 
These are a few of the sub- 
jects fully covered: Selling the 
public on radio service -Value 
of Personality -Newspaper ad- 
vertisit.g- Business literature- 
Types of service letters -Elec- 
tric signs - Making tubes busi 
liens builders. 
This Ismk is for cary ice men 

I be sent FREI-, and fully postpaid 
of the coupon completely tilled in. 

RADIO SERVICE MEN'S GUILD 
1261 Fullerton Avenue 
Chicago, Illinois 

may send me your look "Making Money 
nut of Radin Service" absolutely FREE and 
itdly postpaid. (Please answer these simple 
questions) : 

What radio Ir;' have you had 

No. if years in radio' 

Do you give radio all your time 

I lave you a store' 

Do you work for some one else, if so whom? 

Name 

Address 

City 

State 

SHORT -WAVE STUFF ! ! 

SHORT - WAVE WAVE 
METER. Simple te Use. 
Makes stations easy to find. 
Range: 13 to 25o yleters. 
Accurate. Shielded. I's II- 
brat ion Remains Constant. 
Cheiks Itegenerat lee Re- 
eels ers, Coll ::nd Condenser 
bauges, Transmitters, err. 
l'maids-Le Vatvoleter. will, 
Coils. Calibration Chart and 
Full Instructions 1.Ist. 
Your Special Price, Post- 
paid. $8.95. "Ham -Band 
Meter. Like alto, v. 

n 

or 

l'; netvracy. With Cali- 
brated lull for any One 
Rain Raw{, $4.91. Add 

2.00 cor each extra Pawl desired . BUILD A 
SNORT WAVE AND TELEVISION SET Using Set N 
tir COMPLETE PLANS listed below: OneTube Sot 
. \Ito snots how to use this .et Adapter, or sti*rhet 

Coontynrn, tie . $10 Two -Tub r e Set (.t1si .hors 3- 
Tithe llookui.i. tir.e Latest Fou -Tuke Set with 
Pentode. 7:w . . . Oie -Stage R. F. Amplifier. connect 
lend Of Any Short -w'ase Set, liti . . Two -Stage R.F. 

(TUNED) sane as one-stage but 2 tubes. 5ne 
Adapter Plans, 1 ... lo Puges Plant for Ss Sti rt- 
w'ave Transmitter, 55e. All the Dope! EASY TO 
BUILD' TOTAL: $1.10. All of Above Plans. $2 In Bills. 
First Three Atom e, SI BIII. 

DELFT RADIO 
524 Fairbanks Ave. Oakland, Calif. 

,,,,,,,,,,,,,,,,,,,,,,,,, ...... ,,,,,,,,,,,,,,, ..,..,,,.,..,,,. 

RADIO DEALERS 
RADIO SERVICEMEN 

NEW 
Radio Handbook 

CONTAINING: 
Technical Information. 
Coltine Control Guide. 
Transformer and Condenser Guide. 
Radio Replacement Parts Catalog. 

Sent postpaid anywhere for only 

25 Cents 
Specials from our Catalog 

Atwater Kent 37 Block with chokes t u95 
Atwater Kent 22 transformer, ea. 

Majestic Super "B" Eliminator Block j 
2.I0 Electrolytic 2 anode Condenser, ea. j 

Hard to Get Parts -We have them. 
Send us your Repair work for estimate. 

Grant Radio Laboratories 
6519 South ILtistcd St reel, Chicago, IIl. 
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Hot off the press! 

The NEW RADIO and TELEVISION 

DATA DIGEST and ANALYSIS 

RADIO 
Television 
DIGEST 

Complete Specifications and Detailed 
Facts About All the New Lines . . . 

This condensed Radio and Television Di- 
gest contains all details as to What's New 
ill Radio and Television for the season 

1931 -1932. Every radio dealer, whole- 
saler, manufacturer. mechanic, service 
man and radio fan will want one or more 
copies. 
It contains complete specifications on 

i\ r thing in radio, such as prices, sizes, 

types ( including midget and automobile 
radios), speakers, tubes. cabinet dimen- 
sions and the names and addresses of 
radio set manufacturers together with 
their trade marks. In fact everything that 
is required to keep abreast of the rapid 
changes and developments in the industry. 

Every Radio Man Needs a Copy 

it makes little or no difference which 
branch of the radio industry you are ac- 
tively engaged in or whether you are just 
a radio enthusiast, you will treasure your 
copy of this valuable book. It may be 

used as a buying guide or a selling guide, 
-as a service guide or as a trouble shoot- 
ing guide. As a matter of fact its uses 

are so universal that you will wonder 
how you ever got along without one when 
you have once put yours to use. 

The Only Rook of its Kind 
\\-e know of no other source of informa- 
tion that is so concise and valuable to the 
progressive radio man. it tells at a 

glance who makes radios with electric 
clocks. -who makes midget receivers and 
all there is to know about them, -what 
receivers are featuring, automatic tuning. - 
what types of tubes the new models are 
using. -what television sets are on the 
market. In fact. nothing in radio need 
to unanswered from the moment you get 
your copy of this marvelous botnk. 

National Radio Trade Directory. Dept. O 
Fourth Ave. and 23rd St.. N. Y. City. 
Here's my two dollars. Reserve a copy of your 
1931 -193'- Radio and Television I rata Digest 
and Analysis for me and let me have it as soon 
as passible. 

Name 

Address 

City State 

Business 

Company 

rositi, 
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MAGIC IN METERS 
(continued frorn page 40;) 

internal resistance as compared to a D.C. 
instrument; consequently, care must be used 
in the selection of the series resistor since 
its power rating must 1w taken into consid- 
crtt . 'l'he resistor should have a power 
rating of at least twice the power consumed 
in order to insure constant accuracy over 
extended periods of time. 

The formula used to find the value of 
the series resistor, as shown in Fig. 1, is 

used for A.C. as well as for D.C. meters. 
A.C. meters may be used to measure po- 

tential difference Iarth in A.C. and D.C. 
circuits. When A.C. meters art used in 

D.C. circuits, polarization of the magnetic 
parts of the instrument may cause erroneous 
results; therefore, two readings should he 
obtained, one with reversed polarity, and 
the average of these two readings used as 

t cturrect value. 

Power Rating of Multipliers 

in D.C. milliaunrrteters Moving a range of 
0 -1 milliampere. the power rating of the 
series resistor is low. Referring to Fig. 8 

where it was found that the value of taut 
was 1.99.984t ohms nr approximately 5181,000 

ohms, it will be instructive to determine 
the energy dissipated in this multiplier: using 
the formula 

P =12R,wefind 
P = .000001 x 5011,000 

P = 0.5 -watt. 

In this case, at stock resistor rated at one 
watt would prote satisfactory. 

The lower sensitivity of alternating cur- 
rent meters with their lower values of in- 
ternal resistance places ai greater current 
demand on the series resistor. The Jewell 
model °78' 0 -15 volts A.C. meter has an 

internal resistance of about 750 aluns aunt 

a sensitivity of 50 ohms- per -volt. To mul- 
tiply this scale so as to indicate 150 cults, 
the scale reading must be increased 10 times. 
'l'he caduc of the multiplier is 

150 

Rill =750 --1) 
15 

Iliu =750x9 
itou - 6,7.50 oltus. 

Since the total internal resistance of the 
meter is 750 ohms, and the maximum nuage 
is 15 Volts, then 

15 

i = -= 0.02- ampere 
750 

as the current consumed by the meter. 
if the multiplying resistance is 6,7511 ohms, 

and the current consumed for full scale 

deflection is 0.02- amupere, then the power 
dissipated 

P = 1 -R 
P = .Boot `: 67511 = 2.7 watts. 

This resistor should have a rating of 
about 5 watts, especially where the multi- 
plier is used in an enclosed case with poor 
ventilation. in eases where n resistor is 

used. whether it be in series or shunt with 
a meter, care should be taken ter keep the 

power dissipated through the resistor below 
¡Le rated Value. 

Fig. 10 

A voltmeter of the "1,000-ohms-ter-volt" type; 
unit .11.1 is o 0.1 ma. mil/junior:der. 

Condensers as Multipliers 
Capacitors as multipliers may only he 

used in alternating current circuits. The 
circuit of Fig. 11 shows the multiplying 
capacity C in series with the meter A; the 
resistance of the ureter is indicated at ßc 
and the reactance of the condenser Xe. For 
60- cycle work, the inductive reactance of the 
meter may be ignored, the total impedance 
of the series circuit becmoing 

Z = V Rv 2 + Xc 
Xe being the reactance of the condenser in 
ohms and is found from the form 

1,000,001) 

NC = 
6.28 xfxC 

One of the best ways to find the value of 

capacity- required is to first obtain the mul- 
tiplying ratio. For instance, it is desired 
to increase the range of meter V, Fig. 11, 

halving a voltage scale of 15 Volts and a 

resistance of 750 ohms, tu 250 volts; the 
multiplying factor is 

250 -= 16.6. 
15 

Since the resistance of the meter is 750 

ohms, and the multiplier ratio is 16.6, then 
the reactance of the condenser must be 16.11 

x 750 or 1.2,450 ohms. 
'l'he capacity of the condenser then is 

1,000,000 1,0011,0011 

C = - = 0.2 -tuf. 
6.28 at f x Xe :376.8 x 1.2,450 

'l'he total circuit impedance may be found 
from the formula 

Z = V 750 2 + 12,450 

Z = 12.d79 OHMS 

To determine the multiplication ratio as a 
check for accuracy, 

7. 12,479 -= _ 16.6. 
Rv 750 



January, 1932 

Thus we find our results check with our 
original calculations and, providing that the 
capacity of the condenser is as indicated 
on the label, satisfactory readings will be 
obtained as long as the frequency is not 
changed. 

Another version of a universal meter has 
been developed by the engineers of the 
Shallcross Mfg. Co., using the circuit shown 
in Fig. 1.2. This arrangement results in a 
meter which can be used both in D.C. and 
A.C. circuits with voltage ranges of 5, 10, 
50, 250, 5(1) and 1,000 volts; and current 
ranges of 1, 5, 25, 100 and 500 milliamperes. 

All voltage scales have a sensitivity of 
1,000 ohms- per -volt, and the current scales 
operate on a five -volt drop. 

A single pair of binding posts is pro- 
vided, and the various current and voltage 
ranges are controlled by the switches. The 
change from A.C. to D.C. measurements is 
made by the switch A.C. -1).C. The change 
from current to voltage measurements is 
made by the switch "MA." or the voltage 
selector switch "V." 

If the switches are not properly set, a 
cautionary deflection of the needle will be 
noted, or else the fuse will blow. Otherwise, 
the safety key may be pressed and the meas- 
urement obtained. The danger of destroying 
a meter by failure to reset switches when 
changing from one application to another 
is minimized in this circuit by the cautionary 
deflection, the fuse, and the safety key. 

REFERENCE TABLE 
For the convenience of Service Men, the 

following information concerning the re- 
sistors associated with various types of 
commercial meters is given. 

The first value given is the range for a 
particular type of meter; the second is the 
value of the internal, or external (indicated 
by ), associated resistor for the stated 
ra n ge. 

Fig. 11 

This illustrates the use of condensers as AC. 
meters multipliers. Resistors Rv and Xc arc 

merely symbolic of V and C, respectively. 

Jewell Model 88 D.C. Milliammeter 
Scale Range, 0 -1 ui., resistance value 

(approx.) 30 ohms; 0-1.5 nut., 311 ohms; 
0 -2 nia., 25 ohnis; 0-3 ma., 20 ohnis; 0 -5 nui., 
12 ohnis; 0-10 nui., 7 ohnis; 0 -15 nia., 5 ohms; 
0-25 nia., 3 ohnis; 0-50 nia., 1.5 oluns; 0 -75 
ma., 1 ohm; 0 -100 tua., .75 -ohni; 0 -150 nia., 
.5 -ohni; 0 -200 ma., .37- ohm; 0 -250 ma., .3- 
ohm; 0-300 nia., .25 -ohni; 0 -500 ma., .15-ohm. 

Jewell Model 78 A.C. Milliammeter 
Scale Range 0-2.5 nia., resistance value 

(approx.) 250 ohms; 0 -50 ma., 120 ohms; 
0 -75 ma., 35 ohnis; 0 -100 ma., 15 ohnis; 0 -150 
nia., 6 ohms; 0 -200 nia., 3 ohnis; 0 -300 ma., 
1.5 ohms; 500 ma., .7 -olim. 

Jewell Model 78 A.C. Ammeter 
Scale Range 0 -1 amp., resistance value 

(approx.) .2 -ohm; 0-1.5 amps., .15 -ohm; 0 -2 
amps., .06 -ohm; 0-2.5 amps., .05 -ohm; 0-3 
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amps., .022 -ohm; 0 -5 amps., .007 -ohm; 0 -10 
amps., .004 -ohm; 0 -15 amps., .002 -ohnt; 0 -21) 
amps., .001 -ohm; 0 -30 amps., .001 -ohm; 0 -40 
amps., .001-ohm. 

Jewell Model 78 A.C. Voltmeter 
Scale Range 0 -1.5 volts, resistance value 

(approx.) 10.5 ohms; 0 -3 volts, 21 ohms; 
0 -5 volts, 50 ohms; 0-10 volts, 160 ohms; 
0 -1.5 volts, 750 ohms; 0 -20 volts, 1,000 ohms; 
0 -25 volts, 1,250 ohms; 0 -30 volts, 1,500 
ohms; 0 -50 volts, 4,000 ohms; 0 -75 volts, 
6,000 ohms; 0-100 volts, 8,000 ohms; 0 -150 
volts, 15,1110 ohms; 03(1) volts, 30,111) ohms; 
0 -500 volts, 50,000 ohms; 0 -7.50 volts, 7.5,0011 
ohms; 0- 1,000 volts, 1110,0110 ohms. ( Ex- 
ternal resistors.) 

Jewell Model 78 A.C. Voltmeter 
(double range) 

Scale Range 0 -3 volts, resistance value 
(approx.) 48 ohnis; 0 -1.5 volts, 24) ohms. 

Jewell Model D.C. Voltmeter 
Scale Range 0 -3 volts, resistance value 

(approx.) 300 ohms; 0 -5 volts, .500 ohms; 
0 -8 volts, 800 obtus; 0 -10 volts, 1,000 ohms; 
0 -15 volts, 1,500 ohms; 1) -21) volts, 2,000 ohms; 
0 -25 volts, '2,500 ohms; 0 -30 volts, 3,0011 
ohms; 0 -50 volts, 5,000 ohms; 0 -75 volts, 
7,500 ohnis; 0 -100 volts, 10,000 oluns; 0 -150 
volts, 15,000 ohms; 0 -30(1 volts, 30,000 ohms; 
0 -500 volts, 50,000 ohms; 0 -750 volts, 750,000 
ohms; 0 -1,000 volts, 100,000 ohms; 0 -1,500 
volts, 150,000 ohms. 

Weston Model 301 Milliammeter 
Scale Range 0 -1 ma., resistance value 

(approx.) 27 ohms; 0 -1.5 ma., 18 ohms; 0 -2 
ma., 18 ohms; 0 -5 tua., 12 ohms; 0 -10 ma., 
8.5 ohms; 0 -15 nia., 3.2 ohms; 0-20 nia., 1.5 
ohms; 0-25 ma., 1.2 ohms; 0.30 ma., 1.2 
ohnis; 0 -50 nia., 2 ohms; 0 -100 nia., 1 ohm; 
0 -150 nia., .66 -ohni; 0 -200 ma., .5 -olmi; 0 -300 
nui., .33-ohm; 0 -500 nia., .2 -olmi; 0 -800 nia., 
.12-olun. 

Weston Models 476 and 528 A.C. 
Milliammeters 

Scale Range 0 -15 uni., resistance value 
(approx.) 200 ohms; 0 -25 nia., 520 ohms; 

0 -50 Ina., 120 ohnis; 0 -100 nue., 21 ohnis; 
0 -250 nut., 4 ohms; 0 -.500 nia., 1.1 ohms. 

Weston Model 506 D.C. Milliammeter 
Scale Range 0-1.5 nia., resistance value 

(approx.) 18 ohnis; 0 -5 nia., 8.5 ohnis; 0-10 
n u,., 3.2 ohnis; 0 -15 mac., 1.5 ohms; 0 -25 ma., 
1 aims; 0 -50 nia., 1 ohm; 0 -100 ma., .5 -ohm; 
0 -200 nia., .25 -ohni; 0-300 nia., .16-ohm; 0 -500 
niai., .1 -ohm. 

Weston Models 476 and 517 A.C. Ammeters 
Scale Range 0 -3 amps., resistance value 

(approx.) 203 -ohni; 0-2 amps., .05 -ohm; 0 -3 
amps., .024-ohm; 1) -5 amps., .01 -ohni; 0 -10 
amps., .0058 -olmn; 0-20 amps., .00162-ohm; 
0 -:30 amps., .0007-ohm; 0 -50 amps., .00057- 
ohm. 
Weston Models 517 and 476 A.C. Voltmeters 

Scale Range 0-1.5 volts, resistance value 
( approx.) 3 ohms; 0 -2 volts, 4 ohms; 0 -3 
volts, 6 ohms; 0 -5 volts, 10 ohnis; 0 -111 volts, 
14 ohnis; 0 -15 volts, 14 ohnis; 0 -25 volts, 
26 ohms; 0 -50 volts, 52 ohnis; 0 -150 volts, 
1(1.5 ohms; 0 -250 volts, 166 ohnis; 150/8/4 
volts, 67/10/10 ohms (only in Model 476). 

'l'he Weston Model 3(11 D.C. Voltmeter 
is manufactureti with two types of move- 
ments, one having a sensitivity of 62 ohms- 
per-volt, and the second, of 1,000 ohms - 
per -volt. 

The Weston Model 301 D.C. Ammeters 
operate on a voltage drop of 50 millivolts 
up to 50 amperes range. 

No. 550 

OSCILLATOR 
(Licensed by A. T. & T. Co.) 

*1V 
Net to 

*2 
Net to 

dealer 
Net 

with 
330 list output meter 

If not at your Jobbers, we will ship 
direct when remittance accompanies 

order. 

A sturdy modulated instrument care- 
fully made. Completely shielded with 
separate battery compartment. Fur- 
nished with 22 % -v. and 3 -v. batteries. 
Also one '30 tube. Direct reading 
broadcast band ( 550 -1500 -k.c.) and 
intermediate hand (120 -185 k.c.). 
Sharp 2d and 3d harmonics for 260- 
475 k.c. Operating instructions at- 
tached in case cover with shielded wire 
leads. Very compact. In leatherette 
case, 6 x 11 % x 5% in. Weighs but 
8 pounds. Built to high standards. 

Every serviceman should have the No. 
550 oscillator to align r.f. gang con- 
densers, locate defective r.f. trans- 
formers, adjust i.f. transformers, check 
oscillator stage and determine sensi- 
tivity of a receiver. A necessary in- 
strument. Get yours today. Write for 
catalog of servicing instruments. 

Readrite Meter Works 
Established 1904 

17 College Ave., Bluffton, Ohio 
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GREATEST MAGAZINE IN 
TELEVISION 

1ELEvis öÑ ` (q)à r News r / 

T.'uim w Ow Theatre a Poky 
ra.-s4la7STOi^'eá';.:..ai.f 

f Nt FIX developments in radio's latest wonder, 
+ iel,, klon, are published in every issue of TELE- 
VISION NEWS -Mr. lingo (ennback's latest ma- 
gazine. Rapid adyaucement in this art tesla' is be- 
coming a repetition of the radio cycle of .ears ago. 
I daily broadcasts are becoming more numerous and 
experimenters are following in quick order to build- 
ing television sets for experimental purposes. Pnre- 
sight of its development can he seen by the pioneers 
of radio- they are equipping themselves now with 
television experience. 

The articles published in TELEVISION NEWS 
of primary importance to experimenters -they 

are sinople in construction. understandable and re- 
plete with diagrams, photographs :tad illn.trtions. 

Interesting Articles in the Current Issue 

'1 h. Entitle of Television. 
I:uild Your t Iwn Cathode Ray Tilt Se :urn. r. 
l oho Logis- I:aird Speaks II M ind. 
.\ Prize -Winni rag Television Uncut ver -Il ow to 

lluild It. 
.\ arum Scanner -Ilow It Works. 
.\ Firstl-las Television Amplifier With All Con- 

structin Details. 
Constructing a ?'Meter Receiver far the New 

Cliva -Short Wave Stations. 
An Experimental Kerr Cell. 

SPECIAL OFFER COUPON 
TELFC1Si' iN NEWS RC -133 
98 Park Place. New York, N. V. 

T enclose herewith my remittance of 31.25. (Cato 
ada and foreign Sl.50 i check or ton or, lc'r Mv- 

ferred, for which you are to enter tn,' ssubscription 
to TELFVTSI(1N NEWS for (hie Year. also send 
nie the last two issues gratis. T molerstand that 
regular snbscri pt inn rate is SI.50 rout tilts 'filer 
le, void after December 31. 'l'ELEvI sniN N l',, - 

is pnldishnd every other month. 

N. \ME 

ADDRESS 

CITY - CT. \TF 
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OPERATING NOTES 
SERVICING RADIOLAS 

(('outinnet, from page 409) 

. \fter an examination, I attributed the 
trouble to the balancing of the three tuned 
.tag.'.. By changing the balancing. scre., 
I found that if I set the dial on sonne Saar 

tit ill Snell is KI)fi-\, I could bring in the 
station with good volume had could not re- 
ceive any other station with any volume. 
Ille detector stage scented to IIC the of- 
fending une. As long as I set the dial on 
strane weak station and then turned the 
balancing screw of the detector stage I could 
get the station perfectly. The screw had 
tu he turned until it was terc tight. . \fter 
team' trials and failure., I loosened the 
screws holding the stator plates and moved 
the whole section of stator plates slightly 
to one side. When the lnnlamcing sere"' 
was hwtseood and adjusted on soute stat 
I found that all of my troubles were over, 
for the set worked perfectly front one end 
of the dial to the other. 

On this same model, if the staion enon 
in better when the shield can i, lifted 
slightly from its socket, it i. n pretty sure 
sign that the set is out of balance. The 
balancing screws are located in the front 
of the chassis. 

STATIC REDUCTION 
(Continued from page 403) 

List of Parts 
Four broadcast coils, LI, 1.2, 1.3, 1.I; 
Four variable condensers (to match the 

above coils), C1, C2, C:I, C1; 
One trimmer condenser, ('I. \; 
-i.wo haul- st'leetor coupling condensers, 

.01i01-inf., ('5, ('ti; 
One grid coupling t', otttlettser, 
One antenna insulating condenser, this- iiif., 

CS; 
One ground insulating condenser, .0412 -inif., 

Ci); 
One output coupling condenser, .04)O.5- iltf., 

('Ill; 
One by -pass condenser. .002-inf., ('11; 
One regeneration control resistor, 0 to 1 /., 

uleg., It l; 
One suilsiticily control, grid -leak 0 to 

Itngs., R2; 
'l'lu'ee N5 nth. R.F. chokes, RFC1, RFC:, 

'l'm-to type ?I. tubes; 
Two UY -type sockets; 
Be connecting in series with Condenser C3, 
at X, an X -I. \-ariodenser, with a range of 
0- .n01 -uif., More satisfactory tracking may 
he nhtained in ganged fining control. 

Radii frequency transformers 1.1, 1.2, I.3, 
T.4. are standard "antenna" coils; only two 
primaries are used, 1'1 and l't, as indicated. 
Tube \-1 is the regeneration tube, and tube 
V2 is the signal frequency amplifier. 

The radio indusi ry Montle: the loss 
of ont of its 111,151 Liane officials, 
\tr. Francis It. Elle, who was killed 
in an airplane crash Not ember 5th. 
Ile was president ut' the International 
Resistance ('o. 
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PUSH -PUSH AMPLIFICATION 
(Continued from page 415) 

ploys the push -pull connection, as shown in 
Fig. 3. The operation of the circuit differs 
widely; however, from that of the push -pull 
circuit as the tubes are biased to eut -off of 
plate current and operate as a Class "1V' 
amplifier. 

The mode of operation is such, then, that 
each tube bears the burden of the power 
transfer during a single half of the signal 
cycle. During the first half of the cycle, 
the upper tube is being driven in the posi- 
tive sense while the lower tube is entirely 
inoperative. During the next half- cycle, the 
lower tube is being driven in the positive 
direction while the plate current of the 
upper tube remains in a quiescent state. 
'l'he result is an amplifier stage in which a 
given pair of tubes may he called upon to 
give an undistorted power output of from 
live to ten tines that obtainable with the 
scone pair of tubes in Class "A" operation 
with the same plate voltage! 

The only changes demanded of the circuit 
are as follows: that the input transformer 
he of low ratio, since the grid winding t 
be of low effective impedance during the 
time that the individual tube is driven posi- 
tive in order that the grid current flowing 
will not disturb the constants of the cir- 
cuit; that the input grid swing or signal 
amplitude be several times that required 
for normal operation; that the output trans- 
former be capable of handling the heavy 
D.C. pulsations resulting; that the power 
supply be capable of a high degree of regu- 
lation or constancy of voltage under vary- 
ing loads; and that the grill bias be obtained 
in such a manner that it be not dependent 
for its value upon the plate current flowing 
through the tubes. 

All these qualifications may be readily 
had with the equipment and apparatus 
available on the open market. 

The necessary regulation may be obtained 
by the use of filter circuits of sufficient 
capacity, or through the use of the D.C. 
power lines for plate supply. The arrange- 
ment has a market] advantage for D.C. use, 
where the maximum potential available often 
does not exceed 100 volts. For public ad- 
dress or theater amplifiers, the regular 220- 
volt supply (as obtainable from D.C. power 

circuits) is ideal, the resulting power being 
far in excess of that obtainable with A.C. 
supply and a given pair of tubes. 

Operation of Push -Push Circuits 
In Fig. d. are illustrated the character- 

istics of the two power tubes in "push-push" 
arrangement. The signal input is shown, as 
is the resulting output wave form. The 
slight distortion resulting front the fact 
that the amplitude of the input is such as 
to swing the alternate grids positive during 
a portion of each half- cycle, floes not ex- 
ceed the 5% deemed permissible. 

The curves given are for type '10 tubes 
with the load in each plate circuit equivalent 
to 2000 ohms. For practical purposes, an 
output transformer devised for use with a 
pair of '50's should serve. It will be noted 
that a clotted line has been drawn in through 
the linear portions of the two character- 
istics; the point at which this line cuts the 
hase line gives the optimum biasing potential, 
and the point at which the characteristic 
deviates markedly front the linear shows the 
maximum allowable grid swing. In this 
case, the grid bins will be seen to be -60 
volts, and the maximum allowable grid swing 
about 120 volts (peak). This grid swing 
demand for power output tip to the maxi- 
mum limit makes it necessary that we em- 
ploy a push-pull stage employing a pair of 
'27's (operated at their full plate voltage) 
prior to the push-push stage. 

The power output from the system is 
given directly froid the formula: 

P =1p2Rp 
where Ip max. is the maximum plate cur- 
rent obtained during the positive peak of 
each half -cycle (in this case about 170 ma.), 
and Rp is the load resistance (2000 ohms). 
Thus in this instance of push -push operation 
there is obtained a power output of 29 watts, 
which may be compared with the power 
output obtainable with two '10's in the more 
standard push -pull connection, with the salue 
plate voltage, -or about 5 watts! 

110 Volts, D.C., as "B" 
Similar multiplications of the output 

power available front a pair of standard 

TI 

Q 
`R 

C4 

220v, . 
DC C4 

'12A 
T3 

R2 

1 

R4 

'12A 

L2 

T3 

Fig. 5 

Schematic circuit of a complete "pushpush' audio ampli5cr which may be incorporated in any 
radio set operating on 110 volts D.C. Of course, the primary of transformer Tl must be designed 

to match the output circuit of the tube feeding the single '12.9. 
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YOU GET 
THERE! 

with RCA INSTITUTES 
radio training 

NO matter what you want to learn in 
practical radio . whether you de- 

sire elementary or advanced knowledge 
RCA Institutes is fully prepared to 

give you the training. 

RCA Institutes . America's oldest 
radio training school, founded 22 years ago ... is associated with the largest, most 
complete research laboratory in radio. 

Large variety of courses. Enter the one 
fitted to your needs. Modern equipment. 
Instructors with practical experience. Four 
resident schools -New York, Chicago, Bos- 
ton, Philadelphia. Enroll any time. Courses 
start every six weeks. Free university schol- 
arships offered. Also extension courses for 
home study. Free resident school scholar- 
ships for outstanding graduates. Tuitions 
moderate. 

As the oldest radio school in America - 
and the most modern, up- to-date courses - 
we have given training to nearly 20,000 
men. Many of these now hold responsible 
positions in the radio industry. But none 
arrived overnight. Nor will you. Your 
success may depend upon 
how well you train your- 
self. But . be sure to 
get that training at the 
right place. Write today 
for our free catalog. The 
coupon makes it easy. 
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A Radio Corporation of America Subsidiary 

RCA Insu mto, Inc., Dept. NP.1, is \'.rick Street, N. l' 
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Airardt Radio Disc and Film Record. 

Broadcast Station or Studio lad 
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y neuuin tubes operated at low voltages are 
available for service from the D.C. supply - 
fur example, from batteries, using the new 
"two- volt" tubes, etc. (Barton gives the rat- 
ings for the type '30 tube as a ('lass "B" 
amplifier.) The '30 is the general purpose 
tube -not the power output tube -elf the 
battery -operated line, and its use offers a 

simplification in filament circuit design over 
the design methods necessary with the ':31, 

which has as filament current of 130 ma. (as 
compared with (i0 milliamperes for the '30). 
The simplification is most apparent where 
the tube is used in series -connected filament 
circuits, but also involves at saving of .140 - 
aunpere where parallel -wired filaments are 
used -as with the air -cell battery. 'l'lac 
normal output of at '30 is IG milliwatts, while 
with two such tubes in "push- punt' an 

output of 1 watt is obtained -aft a plate 
voltage of 157.5, and a negative bias of 
-1G volts. 

The writer's original amplifier, pride to 
the publication of the Barton a rticle, em- 
ployed two '45's with a plate voltage of 
l00-as obtained from the D.C. power cir- 
cuit. The grids were biased close to the 
cud -off of plate current. 

'l'he high current drain necessary for the 
operation of these tubes resulted in a tre- 
mendous light bill, nearly 20) watts being 
drawn from the supply circuit. The out- 
put transformers on the market were not of 
low c gh impedance for the optimum con- 
ditions, but the power output obtained was 
fully equal to that with the same tubes at 
their maximum rating. The grids were 
swung directly front a screen -grid detector 
employing a '24 tube with at l',-tneg. leak 
and a .000l-elf. grid condenser. Recently 
the system has been changed over to a pair 
of '12's, operating from the full 2'20 colts. 

It was found, upon investigating the fact 
that a blown fuse sent the full 220 volts 
through half of the apartment, Boat the '2211- 

volt line came right up into the kitchen in- 
stead of being split in the baseunnt of the 
house. The receiver now draws a load of 
50 watts with the tilunent, in series and 
puts a maximum undistorted power of about 
four watts into a dynamic reproducer work- 
ing directly from a screcn -grid detector into 
the power tube grids. This inyoli es a maxi- 
mum peak grid swing of 40 volts on the 
power tube grids. 

Despite the change to the smaller tubes, 
the power output obtained is still equivalent 
ti that obtainable from a pair of '45's work- 
ing under optimum voltage conditions -hut 
the power drain is only about an eighth 
that which would lie required were the '45 
filaments used and fed from the power line. 

'I'he circuit arrangement is shown here, 
Fig. 5, as adapted from the present receiver. 
but with provision made only for its opera- 
tion as n phonograph or public address sim- 

plifier from the 220 -volt lines. In almost 
all D.C. locations the 220 -volt supply is 
available; either immediately at hand, or 
so close that it requires no great effort to 
tie in to it. The simplification of the :am- 

plifier as shown, over a ,jolt employing '45's, 
is rather obvious -the business of dropping 
the filament voltage along a resistance is 
of considerable difficulty when working with 
currents of the magnitude involved when the 
'45 is employed; and it is not likely that 
any ,job will be ere te1ed where a greater 

power output than is available from the unit 
shown in the figure will he demanded. 

It mast be repeated so that it will surely 
"sink in," that the output from the toe '12's 
connected in "push -push" as shown in the 
diagram, is the equivalent of that of a pair 
of '45's operated in push -pull at the maxi- 
mum allowable plate voltage. If necessary, 
the ,job shown can be made battery -operated 
with no sacrifice in power output although 
it will be necessary to cart around a. shall 
six -volt storage battery and a block of 
five 45 -cult heavy -duly "11" batteries. 

For the guidance of constructors, the 
following list of uuterial used in the w'riter's 
amplifier is given: 

abofa. (:rnpll 
Fig. f 
of push. pit opera tri! 

Fig. 2 
Beton'. Push -push roprr.ren tel by gra pia. 

List of Parts 
One volume control potentiometer, ?_- nR'g., 

111; 
One bias resistor, 28 shits, 2 watts, 112; 

One bias resistor, Gai shuts to watts, 1t3; 
One filter resistor, 5.000 ulnas, 2 watts, 134; 

One .\iicrtran input tran.sforlier,'l'ype 406- 
"n'l'I; 

One .\unrtrain push -pull input transformer, 
Type 1:71. '1'2; 

(hic .\iti( rtraut push -pull output t ransfo mn te r, 
Type 443, T3; 

One .\inertran coupling impedance, 'type 
lori, 1.1; 

(bic . \mettrait filter choke,'l'ype 557 -.u, I.2; 
Two) by -pass condensers, 2 lot (each), 2(111 

\-., CI, C2; 
Otie coupling condenser. i' -mf., 200 \'., C3; 
One electrolytic filter condenser, :12 inf., C4. 

Two .50-watt tubes with 1000 volts on the 
plates can be called upon tu deliver about 
20I watts of undistorted audio power out- 
put; or a pair of 'Ill's (as indicated in the 
curves) can be operated from one of the 
mercury vapor '8(1's at a plate voltage of 
500 to give the sanie output power usually 
necessitating a pair of 50 -watt tubes with 
n platy voltage of 1500. 

The next radio season will in all proba- 
bility see the use of this power output sys- 
tem in many radio receivers. The writer 
already knows of several manufacturers 
contemplating the use of the arrangeaient 
in commercial receivers for direct current 
operation. 
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THE BOOSTER STAGE 
(Continued from Ixiye 416) 

of "13," and, by fine adjustment of C2, the 
oscillator and detector circuits can be made 
to track almost exactly. 

The first I.F. coil 1.1 is an ordinary broad- 
cast coil, either .0035 -mf. or .1X)15 -mf. type, 
tuned by C40. The regular primary is 
removed and replaced with 411 turns of No. 
36 D.S.C. wire. If this coil is homemade, 
wind 10 to 40 extra turns on the secondary 
and use less of the tuning condenser; this 
gives slightly better selectivity and signal 
strength. 

In arranging the parts, the detector tube 
should be at one end of the sub- panel, and 
the oscillator tube and coil at the other end, 
with the first intermediate tube and coil in 
the middle. The arrangement of the other 
components is not critical. The writer used 
a double -dr dial, which gave very smooth 
control of these selective circuits, although 
any equivalent dial or dials may be used. 

The A.C. power supply unit used was 
salvaged from an old receiver; any puck 
delivering 21 _. volts for the filaments and 
45, 90, and 180 volts of "11" may be used, 
or a 21/2-volt filament transformer and a 
standard "B" el' ' ator. In the writer's 
pack, it was necessary to add a 4 -mf. con- 
denser between the '80 and the first filter 
choke to eliminate A.C. hum. 

Results Obtained 
A number of short -wave stations have 

been picked up on this booster. Presumably, 
the high frequency transmission was hetero- 
dyned by a harmonic of the oscillator's 
fundamental frequency. Station W2X.\l. 
has been received in California with very 
good volume. In the broadcast band, sta- 
tions have been received on every one of 
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almm amm- anym=lnr1111,r. 
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TO GRID 

TO GROUND 
TO GROUND 
TO CATHODE 

OF DETECTOR 

OSCILLATOR COIL (L2) 

Fig. 2 
Oscillator details. All coils arc wound in the 

same direction. 

the 96 channels, as well as a handful of 
Mexican stations in between the United 
States channels. 

'l'he writer uses a Model 91 Majestic 
receiver, but has operated the booster satis- 
factorily on a number of others. 

When the booster is connected, turn the 
broadcast dial to about ..540 kc. (,just above 
the broadcast hand), then turn the first I.1'. 
condenser all the way in, and then back 
about one turn. 

Tune in a local station and adjust con- 
denser C4 for greatest vol then find 
a weak station and make an exact midjust- 
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TIME II.ABOR EXPENSE 
FEWER resistors required in stock -and fewer sizes in the service 

man's kit. That's the happy situation when you use TRUVOLTS. 
And see how easily repairs are made with TRUVOLTS -and the 
valuable time you save yourself and your customers. 

The exclusive TRUVOLT Adjustable Clips may be 
removed or set any point for exact voltage values. 
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Patented, open -air winding keeps TRUVOLTS cool. / e" ol. 
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ment of this unit (which is very critical in 
its setting). 

An acrinl may easily be added to the 
booster, as indicated in dotted lines; switch 
S\ \.. is the usual off -on type of instrument. 
In cases where extreme sensitivity and vol- 
ume are desired without the directional 
properties of the Imp, Snap the aerial into 
the circuit,-but turn down the volume first, 
to spare the speaker. 

If shielding is not mused, hand -capacity ef- 
fects will be eliminated by the use of Brin- 
ier condensers; otherwise, the steel tuning 
shafts may be replaced with insulating 
shafts; and instead of fastening the con- 
densers to the dial with the metal strips 
furnished, cut insulating strips the saute 
size and use them to fasten the condensers 
to the dial (thus insulating the condensers 
from the dial). 

Dual Volume Control 
Viewed from the front, Fig. B, the hind - 

ing posts at the right go to the aerial and 
ground posts on the broadcast receiver; use 
shielded wire, with the shield tanking the 
ground circuit. The binding posts at the 
left are for the loop, while the single post 
at the rea r-left is for the outside antenna. 
'l'he knob at the left controls the A.C. line 
switch, and the one at the right, the Itesist- 
ugrnd volume 0,10111 (since the booster 
luny he heated several feet from the broad- 
cast set, it would be inconvenient to operate 
its Minnie control). 

No special care was taken with the wiring, 
except that "point -to- point" connections 
were made wherever possible. The cathode- 
oscillator pick -up coil lead is in shielded 
wire, as are several of the longer "I3" leads, 
although this is not absolutely necessary 
(this shielding makes a convenient ground 
connection for some of the leads). 

In one or two causes, it has been necessary 
to filter the "B" supply to the oscillator 

(Continued va ¡tape 44)) 

you 
'Ilford tobe without this 
valuable book It is not ist 

another Gutoc-rt e ineed 
OVLRITABLL ENCYLOPEDIAoftheRADIOINDUSTRY 

WHOLESALE PRICES TO ALL 
JUST ISSUED! 
Crammed full of Radio's latest 
innovations, quoted at prices to 
command your interest. Ser- 
vicemen, Set Builders, Dealers, 
Agents ... It will pay you fo 
write at once for this vitally 
valuable catalog! 

TO 
CAwIO" -_ü_' 

OOsurewa ATtmei 

r 
123R West 171hSI-. New York N.Y. 

HEADQUARTERS 
for all 

RADIO SERVICEMEN'S SUPPI.IES 
We carry the largest simply of replacement 

parts and general radio parts in the mid -rest. 
Our store is the rendezvous for radio servicemen 
who will always find the latest and the hest 
in radio merchandise in stock. We specialize 
in replacement transformers. condensers, resist- 
ors and volume controls for all makes of radio 
sets. 

Be sure to drop in and see us when 
reu are in Chicago. 

NEWARK ELECTRIC CO. 
A Radio Service Institution 

229 West Madison St. Chicago, Ill. 
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FREE Miniature Edition 
of Radio's divest Magazine 

SIMPLY FILL OUT AND MAIL COUPON! 
HERE is really a novelty in 

magazine publishing - a 

complete edition of RADIO - 
CRAFT, including a 4 -color 
cover, has been reduced so 

that it can conveniently fat 

into your vest pocket. 

This brand new miniature edi- 
tion is in every respect an 

exact reproduction of RADIO - 
CRAFT in its usual dress. 

The small edition is complete 
with hundreds of photographs 
and wiring diagrams, lengthy 
articles by prominent authors, 
servicing problems and lat- 
est in radio. The type, al- 

though greatly reduced 
in size, is still read- 
able, advertisements 
clearly distinguishable, 
and still the size of 
this copy is only 3f/4" 
wide by 43/4' high. 

A copy of this maga- 

zine will be sent to 
you absolutely FREE - 
just fill in the coupon 
completely and mail 
it to RADIO -CRAFT. 
Your copy of the mini- 
ature edition will be 
sent to you promptly 
by return mail. 

I AM A RADIO DEALER 

l' AM A SERVICE MAN 

I AM A RADIO ENGINEER 

I AM A RADIO EXPERIMENTER 

I AM 

RADIO -CRAFT Magazine RC-1 

9S Park Place, New York, N. Y. 

Please send me the Miniature Edition of RADIO - 

CRAFT . a two cent stamp is enclosed to corer 

the cost of po -tare. 

Nahte 

Adlns 

City State 

I CLASSIFIED ADVERTISEMENTS 
BUSINESS OPPORTUNITIES 

RADIO EXPERIMENTERS: You can easily add 
to your present income by Locating Buried Treas- 
ure and Underground Metals through Radio 
Methods. We teach you how to build and oper- 
ate. Full details for Red Stamp. Exchange, Box 
6117, El Monte, California. 

CHEffiISTRY 

Rt :COME TRAINED CHEMIST. Thnu.ands of 
opportun iii es- fascinati ml career. Learn at honte. 
( umplete experimental laboratory outtìt given. 
\\'rite for big free book. Chemical Institute, 
14 Park Place. Dept. R('. New York. 

INVENTORS 
PATENT YOUR INVENTION: Send for FREE. 
hook, "How to Obtain a Patent," and "Record 
of Invention" blank. Consult us about how to 
protect vonr ideas. Victor I. Evans & Co., 620.\ 
Ninth Street, N. W.. Washington, D. C. 

LATHES 

AN 8- IN('II Back Geared Screw Cutting Lathe for 
Radio Shop and Experimental Work. $l) up. 
Easy Payment Terms. Cuts screw threads and 
machines metals of all kinds. Write for Cir- 
cular No. 8 with illustrations. priers, and ternis. 
South Rend Lathe Works, 14S Madison Street, 
South Bend, Ind. 

RADIO 

SERVICE MEN. ATTENTION- Speakers ne- 
wmin.l. magnetized. repaired, $2.0) to $2.75. Com- 
plete Power Pack Service-Transformers rewound. 
condenser blocks repaired. res, ctors duplicated. 
t ;uar:tweed. ('lark Brothers Radio Co., Albia, 
Iowa. 

TRANSFORMERS (Radin Power) rewound, spe- 
cial n' pen made to order. Supreme Radio Labora. 
tory, 16 Fulton Avenue. Rochester, N. V. 

CRAFTSMAN'S PAGE 
(Continued front page 420) 

Kt', Dial Call Station 
1490 10 WCHJ Chicago 
1370 22 KU,1 Walla Walla. 
1190 38 \1'OAI San Antonio 
111511 .50 K N X I Iullvwood 
910 59 \WAY Fargo 
900 63 KSI-1 Pocatello 
9011 63 KW Los Angeles 
860 66 KM() Tacoma 
8.50 67 KWICII Shreveport 
800 71 \CE.1.1 Dallas 
780 73 XE\' Mexico City, Mexico 
760 75 KVI Tacoma 
690 81 CFAC Calgary, Alta., Canada 
600 90 KFSD San Diego 
550 95 KFYR Bismarck 

INFORMATION BUREAU 
(Continued front paffe 422) 

"The right -hand tuning knob controls a rotor 
coil for each stage. which through variometer 
action varies the inductance and thus tunes each 
zone. The contacts to these rotors should also be 

cleaned. The proper method of cleaning both zeta 
and rotor contacts is to use a pipe cleaner or a 

special tool with special felt which has been dipped 
in "('arlrona" or carbon- tetra -chloride; or, if the 
first two are not available, alcohol may he used. 
After the cleaning operation a very thin film of 
Baseline may be spread on the contacts to prevent 
future oxidization. 

"We believe that this information will meet the 
requirements." (N'. S. Ibartford, Radio Sales 
Division.) 

THE BOOSTER STAGE 
(Continued front page 439) 

with a R.F. choke and 0.5 -mf. condenser; 
so if the set dues not work, try this the 
first thing, -it has never failed tu cure. The 
writt r has constructed a ber of these 
instruments of a great variety of pa rts, and 
they have never failed to "perk," so no one 

st Id experience serious trouble with it. 
I only hope that other experimenters may 

derive as much pleasure from the construc- 
tion and operation of the Booster Stage as 

I have had and expect to have in the future. 

List of Parts 

One Lincoln collapsible loop, 1.; 
Two Pilot .0(1(1:5 -ni f. variable condensers, ('1, 

C2; 
Two X -f, Variodensenis, .0035 -mf., C:i. CI: 
Three by -pass eondcnsers, 0.5 -tuf., C5, COI, 

C7; 
Two coupling (onile,,sers, .006 -m f., CR, (1); 
One grit) condenser. .(10(115 -uhf., CI(I; 
One be -pas. condenser, 0.5-,,f. (may not Is- 

needed), ('I It 
Three l'Y sockets, \'I, \-2, \B; 
One Pilot drum dial; 
One 1.F. transfmruer (described in text), 

I.I; 
()ne oscillator inductance (described in 

text), 3.2; 
One bias resistor, 2,5(h) ohms, 
One biais resistor, 4,000 alto.. II2t 
One Pilot vol mue control Itesisti grad, 0 -I. 

tsseg., 113: 
One grid leak, I. tug., R 4: 
Two 85 -uh. R.F. chokes, RFC1, RFC": 
Two biudinir posts, 111'1, 111'2. 
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AN ALL -WAVE SUPERHETERODYNE 
(C'onlbulyd from pulle 417) 

binding the audio system when receiving 
local stations. 'l'hr bakelite front panel 
measures lu x 71,2 in. high. 

It is interesting to observe that I.1n(41lii 
engineers have considered il unnecessary to 
shield the control -grid leads of the '24's. 
The Wavelength range is covered in the 
following lice ,jumps: l5 -30 meters; 30 -50; 
50 -101I; 100 -2011; and the broadcast band, 
200 -550. 

The Power Unit 
'l'be power pack, a schematic circuit of 

which is shown in Fig. 2, is connected to 
the rceriver cha.ssi. by means of a cable 
which is color -coded as indicated in the 
circuits. 

I)uc Io the nrrful design of the R.F. in- 
put system, it is possible to use an antenna 
length up to 1110 feet where such pick -up 
is desirable and convenient; the normal 
length, however, is only about 1.5 feet. This 
pick -up is sufficient for excellent power out- 
put on even the must distant and weakest 
signals; in other words, if there is sufficient 
cue rgy tu actuate the ti rst tube in this cir- 
cuit, then there is sufficient amplification 
;i'aailahle to obtain loud -.speaker operation. 

To accummod Ile the output circuit to any 
type of reproducer, the output connections 
of the type '45 tubes terminate in tip jacks, 
as indicated in Fig. I. This makes it quite 
convenient to use any type of dynnuie re- 
producer, Or even a magnetic unit. Of 
course, the output or matching transformer 
must be correctly designed for the input and 
output impedances. 

An under-chassis view of this receiver 
would reveal the simplicity which has been 
oldained in the pants I ;uvunL Ilcre we lind 
the resistors, by -pass condensers, coupling 
condensers, R.F. choke, input . \.F. traus- 

CHOKE 

vim. neta 
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whm 
100v 
BgOWN 
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2hv.Ac1 
to AMP. 9) eED 

21011LA.C) &VE 5 AMP. \ 

/1 

1 

{ /I.1000HM5 

° r 

110y,AC 
P--'t++A+w 

luaa;v 

Fig. 2 
Sehematic circuit of the pucver pack of the 
f inaoln 3!ode! Acl.u.re .S II. -32 .-il1JWave Re- 
ceiver. Resistors slut ut the 4 ml. elect rolytie 

units. 

fuiruer, band-selector switch, trimmer con- 
denser, off -on and volume- control resistor 
unit, low -high switch, and the radio-phono- 
graph switch shown in the schematic cir- 
cuit; the latter is mounted nt the roar of 
the chassis, together with the output 
terminals. 'l'he chassis, which is of cad- 
11611111-plated steel, measures 21 x lto. , in. 
deep. 

The signal - frequency inductances are 
wound on threaded bakelite tubes, which are 
contained in the large shield can inunedi- 
atcly in hack of the band -selector switch. 
'l'itere are five of these threaded tubes, the 

four short -wave coils being mounted at the 
corner, of a rectangular bakelite plate; in 
the center is mounted the broadcast coil. 

Repeat Points 
Stations below 11)1) ureters will create a 

high and low oscillator setting and thus will 
rein,t on the dial. This is often an advan- 
tage as harmonies of short -wait. code sta- 
tions might interfere at one position of the 
tuning dial, for as given station, whereas 
they world not interfere at the second set- 
ting for this station. 'l'he recounnended in- 
terurcdi,dr freilnrucy to which this portion 
of the 1ecci(rr should be auljusted is 480 kc. 

It may be ut' interest to mention that a 
two -colt model, the 1).(.- ti \C -10 I)cLuxe, 
has been developed for use where .\.l, is not 
nyuillble. It includes a type ':311 oscillator, 
se0/11(1- detec'tr, and first audio; type '32 
first -detector and I.F. amplifiers; and type 
'31 tubes in the push -pull power output 
stage. 

CONTROLLED LIGHTNING 
IN\'ES'l'IG. \'PIONS, conducted bt- the 

General Electric Co., (which will have 
an extremely important bearing on the 
broadcast reception whirls radio set owners 
will rxperienee in the future) with Particu- 
lar regard to static discharges carried over 
the power lines and terminating in the re- 
ceiver as clicks, and those interruptions of 
power service which are s ;nmut'ing if 
they occur during all interesting broadcast 
and so dt.yast:itirig to the time -keeping 
quality of electric clocks, are being made 
on stand nil "low voltage" power lines at 
\Vlilseyville. N. Y. 

1 pnrtnhle "lightning" generator deliv- 
ering II., million, or inner, coax is Used in 
eun,jnn't ion w if h a cathode ran "selling rn ph 
(or milliuutb- of- a- .venal camera). It is 
possible to give the output potential any 
desired wave-shape. Since the usuillugraph 
must operate in nuicroseennds, it is given 
it "starting holt" of a few thousand volts a 
few Microseconds before the big "jolt" to 
he recorded and analyzed, is put on the 
power line at a point Emir miles away. 

Let its hake the practical noun luappy by 
pointing out the advantages to be gained 
h)' research in this seemingly "abstraid" 
field of lightning anlaIssis. 

.\along puny Practical eunsideraI inns may 
be mentioned the bel aa, for of fuse. under 
lightning voltages, Protection of transformer 
hanks, combinations of transformers with 
lightning arresters, and other effects of light- 
ning nn different equipment used in dis- 
tribution .systems. 

ANIMATED RADIO 
Pl)li1'. \1111,1'1'1- in a1 rnceitcr has been 
obtained by the l'. S. .\ filly, which re- 

cently equipped ;I envalrymalr with a re- 
ceiver, and wound an aerial round n pule for 
him to canary. .\ rival, Iiuw-e-t'r. is reported 
from \Inrocco by t,'.Iantesop of Paris; a 
radio enthusiast appeared at (';tablanen 
with a camel who maul a loop mooted above 
his head "like a saint's lino." 

11'o have yet to hear the radio fish story. 

Make 
Depression 

Pay! 
Take advantage of the present de- 
mand for repair of old receivers! 
Build strongly for the future, and in- 
crease your business by giving GUAR- 
ANTEED REPAIRS. 
You can do this safely by using 
Radio's Finest Parts- 

POLYMET 
PRODUCTS 

Standard of the Industry 
FOR FILTER BLOCK REPAIRS 
THE POLYMET KIT of 25 UN- 
CASED CONDENSER SECTIONS 
illustrated below -is the most useful 
Kit ever assembled for service work. 
Many capacities and sizes, all in strict 
accordance with R.M.A. ratings. 
Mail the Coupon for special low -price 
introductory offer. It will also bring 
you the new 1932 Polymet Parts Cata- 
log, containing many service helps. 

POLYMET MFG. CORP. 
834 East 134th St. 
New York City. 
Send Inc your sensationally low- priced in- 
troductory offer on the Polymet Condenser 
Repair Kit. Also include the new 1932 
Polymer Radio Parts Catalog. without 
charge. 

Address 

City - - 
Shad 

Mark Proper Square 
JOBBER DE el 1R 

s1:RvucE MAN e l'STOS1 SET BUILDER 

Voltage Regulation 
For receivers employing 110 volt transformers, use the CLAROSTAT AUTOMATIC LINE VOLTAGE REGULATOR which plugs in between the receiver 

co: -d and the wall outlet. 
Made i 3 siram 50 to 250 w 

tes, from 
$],75 List Price 

For roceives with builtin ti in (85 volt transfer. 
mer) us- the CLAROSTAT 
REPLACEMENT L I N E BALLAST. A pecial model for every receiver. FREE CHART on request. o. List Price 

$2.50 

Cis rostat Mfg. Co. Inc. 
285 N. 6th St. 

Brooklyn New York 
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SERVICE -SELLING SUPERS 
(C'ontinuedd from page 420) 

In general it may be said that the whole 
servicing problem of the short -wave portion 
of the short and broadcast band receiver 
involves nothing more than first ascertain- 
ing that the broadcast band portion of the 
receiver is functioning properly, making 
careful continuity, condenser, and tube tests 
on the short -wave portion of the circuit, and 
finally a careful ear test. In a word, serv- 
icing of short -wave receivers or the short- 
wave portion of combination receivers is ap- 
preciably more simple than that of servic- 
ing a good broadcast -band superheterodyne. 

For the benefit of Service Men, the fol- 
lowing operating characteristics, when the 
volume control is set at milxinuuu, are given: 

Filament potentials; \-1, 2.2 volts; V2, 
\B, 2.25 volts; V6, 2.3 volts; V4, V5, V7, 
\'8, 2.35 volts; V9, V10, 2.4 volts; VII, 5.1 

volts. Plate potentials: V1, V3, V4, V6, 
V7, 216 volts; V2, 80 volts; V5, 75 volts; 
\'8, 178 volts; V9, 224 volts; VIO, 220 volts. 
Screen potentials: \'1, \'3, \'4, V6, VI, 96 

volts; V9, V10, 240 volts. Control -grid po- 
tentials: VI, 18 volts; \'2, 0.0 volts; V3, 
V(i, VI, 3 volts; V5, 1.1 volts; \'8, 20 volts; 
\'4, V9, \ -10, 16 volts. Plate currents: VI, 
0.08 -nia.; \'2, 8 nia.; V3, V6, V7, 6 ma.; 
V4, VS, 0.1 -ma.; V5, 10 ma.; V9, VIO, 
32 ma. 

Parts List 
The component parts of this receiver have 

the following values: Condensers CI, C2, 
C3, tuning units, 407 f. max. capacity; 
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Fig. 3 
Tuning graph of a particular short -ware set. 

C4, 2.50 -600 nmif. (variable); C5, 750 mmf.; 
C6, C7, CS, C15, C18, C19, 0.1 -tuf.; C9, 0.5, 

0.5, 1, mf.; CIO, C26, 0.001 -mf.; C11, 0.15- 
inf.; C12, 0.25 -utf.; C14, three 4 -nif. (dry 
electrolytic, Potter); C16, C17, C24, C25, 
C27, C28, 0.006 -mf.; C20, C21, 140 mmf. 
(two -gang variable); C22, 80 nmif., C23, 
comp. 

Resistor R1, 30,000 ohms (1 watt); R2, 
0.5- u(egohm (tapered variable resistor); R3, 
119, R14, 60,000 ohms (1 watt); R4, RIO, 
100 ohms (wire wound); 4,500 ohms (vol- 
ume control, tapered); R6, 13,500 ohms (1 
watt) ; R7, 15,000 ohms (2 watts) ; RS, 
400 ohms (wire wound); 1111, R13, 1116, 

R17, 10,000 ohms (1, 2, 2, 1 watts, respec- 
tively); R12, 220 ohms (2 watts); R1S, 
6,500 ohms (1 watt). 

Coil 1.1, 167 -S; 12, 168-5; 1,3, 175-S; 1.4, 

281 (R. F. Choke); 1.5, 10145 (Choke); 
1,6, 277 (R. F. Choke) ; La, S.W. coil 10 -20 
meters; 1.1), S.W. coil 20-40 meters; Lc, 
S.W. coil 40-80 meters; IA, S.W. coil 80 -200 
meters. 

Transformer I. '.ri, type 13 -1; I.F.T.2, 
type I1-2; i.F.H.3, type 13 -3; A.F.T.1, type 
A -270; A.F.T.2, type 10143; P. T., type 
10173 -S. 

IS THE "COLD" TUBE HERE? 
RECEN'r publicity releases state that the 

filautentless, cold- cathode tube of Dr. 
August Ilun(l, noted engineer, is ready for 
demonstration by Wired Radio, Inc. If 
this device is not restricted to the require- 
ments of wired radio service, it is possible 
that the instrument may become available 
to radio set owners. It is not known at the 
present writing whether the new tube offers 
any other advantages than perhaps long life 
and low upkeep cost. In appearance, the 
tube is said to resemble a fountain pen. 
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"Talking" scales, states o Department of Cont. 
rnerce report, have been introduced in England. 
Soled records will do the trick; but watch out 
for "double tracking,' under trying conditions, 

such as illustrated above. 

HOME -TALKIES FILM LIBRARIES 
Il E first of 150 film exchanges has been I opened with great cereuanly in New 

York City by Talkies, Incorporated. These 
exchanges, which will be opened throughout 
the country, will make available on a rental 
basis a large library of films and accom- 
panying sound records. Each exchange 
maintains a service department for the re- 
pair of films. 
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BOOK REVIEW 
REVIEW OF AI'I)IO AMPLIFIERS, by 

J. C. Aceves and G. C. Croiti. Published 
by- International Textbook Co., Scranton, 
Pa. 5 x î I inches, 170 pages, cloth; 93 
illustrations. 
This book is excellently written for the college 

tudent who is possibly studying Electrical Engi- 
neering and taking a course in radio theory. 

Details on the design of audio transformers and 
filter chokes are worked out so that if the student 
were studying transformer design, then this book 
would prove quite valuable. 

Different types of commercial amplifiers are de- 
scribed but the book is sadly lacking in recent 
developments such as the tuned filter choke system 
and d the direct coupled amplifier, 

The methods of connecting loud- speakers and 
headsets for program service in large hotels and 
hospitals are also described and though these methods 
t.ould be used, they are not, to any extent, used 
in practice. 

The look is divided into three sections, the first 
being devoted entirely to ordinary radio theory 
and comprises about one third of the text. This 
section is written by J. C. Aceves, while the re- 
mainder is written by G. C. Crom, who is a very 
well known transformer engineer. 

There are few technical errors and the brook 
should make interesting and easy reading for any- 
one who has a little electrical knowledge. lluw. 
ever, it is not recommended for radio Service Men 
as it is entirely too general in scope to be of 
much aid to these individuals. As a library addi- 
tion or reference guide, it is ideal, for it covers 
the field of audio amplifiers very well. -E. M. L. 

REVIEW ON RADIO TRANSMITTERS, 
by II. F. Dart and E. V. Amy. Pub- 
lished by International Textbook Co., 

Scranton, l'a. 5 x 71,:; inches, 164 pages, 
cloth; 69 illustrations. 
The first section of this brook is written by 

II. P. Dart and illustrates and describes methods 
of learning to read and send code. The remainder 
of the book is written by E. C. Amy and is a 
comprehensive discussion on radio, telegraph, and 
telephone transmitters. 

The text is very complete and describes almost 
every type of radio transmitter, Troth commercial 
and otherwise. Formulae fur determining the di- 
mensions of the Ilcrtzian antenna are given and 
these. if worked out for a definite waveband, check 
very well with actual known valnes. 

The action of vacuum tube oscillators is de- 
scriled, akut the transatlantic telephone transmitter 
at Rocky Point. However, recent developments on 
breaking up the transmitted telephone conversation, 
so as to make it quite impossible to understand 
Ly listeners -in, were devised and put into effect 
at this transmitter some time ago. The description 
of this feature is larking from the Irook,duc evi- 
dently to the fact that the book went to press 
before the transmitter was equipper) for the above 
action. 

The brook is extremely general in its nature and 
is recommended for those who are intending to 
take government examinations for operating licenses, 
as the transmitter data, circuits, and information 
should prove invaluable, both to commercial and 
broadcast operators. 

Some of the more important of the ninny com- 
plete transmitter circuits included in this edition 
are: 
Model ET -3628 -ACC\ \ -; 
Model ET -3653 Short -wave Transmitter; 
One Kilowatt Broadcast Transmitter; 
Five Kilowatt Broadcast Transmitter (Western 

Electric); 
Ten -watt Aircraft Transmitter; 
Data on Tube Layout for Composite Broadcast 
Stations. -E. M. L. 
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FORMULAS AND RECIPES 
For the PRACTICAL MAN 

CONTENTS 
1. Adhesive, Dines. rementt, 

Mil. Rages. Lubricants 
- eCleansing: Slain Ittnmov- r, Bleaches, Cleaning Fluids 

3. Metal Craft: Coloring, 
nysitlIzing. Plating. Repair- 
ing. \'elding. Polishes. Al- 
leys, Holders -I. Paints: Col- 
ors. Stains. Varnishes. Enaii 
el<. Luminous Paint. Wash- 
able Paint . Pa Int. Remo,Intr. 
Waterproofing. Firtionsiting- 
n. Coming. 
Drilling, Boring. Iteuding. 
I llns ing. Etching. Engr:ning. 
Frosting. :filtering etc. -d. 
\'rant- Croft: Fillers, Fire- 
proofing. Aeld- proofing, Wa- 
terproofing, Furniture Pol- 
Ishes - -,. Inks: Eradicators, 
Ink Stain Removers; Bens- 
paihot lc, Ins bible. H . 

graph-R. l'ho o g ra ph v. lit' 
SenrlUzing. Toning, Printing. 
Photographic Paper, Blue- 
print paper -0. Antitole< for 
Poisons. Remedies for hums 
and Scalds. Disinfectants. 
First -Aid In A'rldeno, Hone 
Remedies -10. )'reparation, 
Manipulation. Handling. Mix- 
ing. Emulsifying; Use of Hy. 
drometer, Use of Thermom- 
eter; Tables of Weights and 
Measures. Decimal System, 
Useful Tables. 

THREE NEW Soc BOOKS 
FltOtl w, i.lgo it 

tents. Mil 1, Mil be seen 
that the book contains 
only ,u'0 material as is 
rot,tanlb needed and can 
be to-with-all) by 
the man who a doing or 
uraking thing:. 

Even- formula ha- been 
selected with a ties, to its ...Nine- tu the experi- 
menter and practical tech. 
!that man. 

Not only that. -This 
book Is Intended to sens 
directly tor the t of the 

Ouïruho t Ilies n, Mork 
desirable preparations 

for inrrtieii home manu- 
facture. n; a means to 
earning ,Pare -time uaawy. 

It I; well known. in the 
tau, of hunuunr:d le prep- 
arations that have became 
Ir usehild -I kil:dbys and 
oho - production now runs 
Into millions of dollars of 
profit- -and if the truth 
were known. this would he 
found to be the origin of 
nearly all -twit su "e -:fui 
enterprise: -that the big- 
gest ntanutacturerv, who 
hate Luth ilk innrenilous 
factories making all those 
tlring which yon use fol 

cor ,nu: houle, shop. and lo, ines. started on oho 
mad to su'ees with just 
such a small beginning 
eA coil. what,: Lane been 
dreaming about. 

Tills hook will be use - 
furl also in helping you Io 
saxe money by sicoving 
you how to make in your 

rit hone at fraction of 
their Usual Cost the hun- 
dred and one preparation' 
which you nitr Inky ready - 
made for rise In year hume 
or !o iness. 

This hook has been 
compiled by H. Dervish:irk. 
a well -known author of 
p r at le al Insinut tonal 
manuals in various scien- 
tific fields. You will find 
It a real help and an In- 
strument for self advance- 
ment. It will serve you 
as it money -saver and a 
money -maker! 
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FUNDAMENTAL PRINCIPLES 

OF RADIO 
Radio Simply Explained- Its 
Origin, Nature and Functions 

CONTENTS 
Chapter I -Fun- 
lamentals of It.- 

dio; Electricity. 
Resistance. flat- 
teries, the Mag- 
nrtle ('Inuit, The 
Magnetic Field. 
Inductance, Con- 
densers, A. t'. Cir- 
cuits. Propaga- 
tion of dual( 
\'ases; Chapter 
11 - The Simple 
Radio Set. Sin- 
gle, Taro and 
Three - Circuit 
Tuners, The Bat- 
tery Set, Vacuum 
Tubos. Electric 
sets, Loud Speak- 
er: Chapter Ilt 
-Diagram,. 11íw 
to Read Them, 
Chapter IV - 
Amateur and 
Broadcast S t a 
lions. Talking Na- 
tures. Tries ion. 

'THIS 1100K Is Intended as a handy fundamental aid fo 
'cnecking systematising your knoscilige n 

radio. no matter what stage of like art you hate thus to 
mastered by study or experlriur. 

lt, is intended for those who may have had to get Biel 
first working knowledge of radio through experience In 
!mph:marl hishlm1 and 1 ant to get a inure solid 

grounding In its principles t and thorn, 
It Is intended for the practical man, the technician who 

'rants to get a prset l'al r11111prehensive k ledge of the 
principles underlying the lull\\ and \UY uf Radio. 

The book has been prepared with spacial consideration 
for the young members of the profession; tool one of the 
malt ohjerts has been to state In plain English the few Im- 
portant elementally principles which the authors of most 
books on radio melon in such a haze of technical mystery 
as to keep their explanations beyond 1ùo understanding of 
the ordinary non. 

There is no more mystery about radii) in the mind of the 
reader after he has read this book' 

The author. being n former moil met or In radio. knows 
bow to gum about isplaining in simple language, the origin 
and nature of radio; he leads hi. reader through clear d,- 
s,rhdlon and practical analogies, step by step, until he 

of un'on 
twills find in ow Mr sMartin',< 

most 
ok a realty Intelligible a 

Ils'nsirm of a lot of subjects in radio. for which yon 
have neter before been able to find an elementary explana- 
tion In such easy-to-grasp and understandable terms. 

Even if your think that you know a ten' great deal about 
radio. you should get ihls book. even If only to see In what 
a charmingly ea-y star Mr. Martin has dealt with a diffi- 
cult and abstract subject. 

111. \IANI .tl, has I been written especially 
for the man who wishes to 
acquire a working knowl- 
edge of the elementary 
Principles of matheurat IC; 
for his own every-day use. 
'fo uroHtk a complete 
treatment, the author 
starts front the beginning 
of the subject. explaining 
the first principles of 
arithmetic in simple, 
clearly understandable 
language. and from these. 
takes the reader by easy 
steps through all the Rules 
and pracstes of arithmet- 
ical ealeulation. 

A good (eebnlrhun Is not 
always a goo.) matlirm :s- 
Meian, but the art if t u 

Potation by figure- Is easy 
to acquire, if you aro 
guided by sotne one who 
knots lime to direct your 
way and make It easy. 

mat Is the oti.,t 
this hook. Mr. si 
mark. who Is a lu 
In practical , 
kit a how to exr :,.. 
things In plain Englisli . 

and ba one purpose in 
this book is to make clear. 
in terms of daily appllca- 
tlnu. the Important basic 
principles of nrathematlrs 
which everone acid to 
km whether he be a 
corking man. a merchant, 

or 
Special 

professional 
1 attention is de- 

toted In this book to 
shoving the man who Is 

mri, kwed In !ministry or 
in terhnieal work. how to 
apply the working rule. of 
qtatheniatles In his profes- 
sion or business. 
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ELEMENTARY MATHEMATICS 
For the Technician and Craft man 

CONTENTS 
i- Arithmrtle: .addition, 
) l ultiplleat Subtra. 
Imh, Uhlslon, Hot 

I "se bu- luirais; II -Fr :o-- 
Ihuna, Percentages, liarL- 
.aid tampon Ions; III Pow 

Mers and )toots; 1V -Tt. 
etric SysteuCV -flow r- 

Measure Surfari's ati I 

Voluners; VI- Malhenuo" 
feu fer the 31..1 u -I 
Terhniral Craftsman; VII - Son -lei \lutheucnl,. 
the )ladin Tecla I 

VIII -l'un inerelal 
lathing, Sin-I -rut i 
tootle. Interest eatnl.,- 
tlon, DI /counts: IX 
\-eights and Measure,;X 
-Useful Tables. 

All nur books Ire of unifit ur size fso in. containing F age; pol ut'd nn siring paper with stiff rollreal tit 

1 

PRESS GUILD INC., 16 Murray St., New York City. ltC -1 

Enclosed find t for which mall me postpaid 
the (ullowing books: 

No. 1 

No. 2 Lee each Postpaid, all three for $1.2 
No. 3 1 

Name 
Aideras 
City and Slate 

owe 
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HOTEL DIRECTORY 

OF THE RADIO TRADE 

The Hotels on this page are 
Patronized by the Radio 

Trade. Make them your 
Headquarters 

One in a Thousand 

At 999 hotels in Atlantic City 
you can get the same thing ... 
rooms with or without meals ... 

*An Original and Unique 

Service has made 

THE 

CAROLINA 
CREST 

The Thousandth Hotel 

*Abed or at your service table 
enjoy a delicious Tray Breakfast 

WITHOUT CHARGE - in the 

privacy of your own comfortable 
room while you glance through 

your morning paper . . . then 

wonder -as all our guests do- 
how we happened to move your 

home to the 

CAROLINA CREST 
North Carolina Ave., near Boardwalk 

ATLANTIC CITY, N. J. 

SPECIAL WINTER RATE 

$3.00 per day 

Every room with private bath - 
Bed lamps and at least three windows. 

H. L. FAIRBAIRN, Mgr. 

ti 

RADIO -CRAFT 

"The Gathering Place 
of 

Cosmopolitan New Yorkers." 
The RUSSIAN VILLAGE 

100 West 57th Street 
New York City 

Dining, Dancing, Russian and Gypsy 
Entertainment. 

LUNCH - TEA - DINNER 
No cover charge at any time. 

Broadcasting WOR Circle 7 -9434 

The Home Hotel 
of New York 

Homelike in service, 
appointments and lo- 
cation ... away from 
noise and congestion, 
yet but a few minutes 
from Times Square ... 
garage facilities for 
tourists. 

Room and Bath from 
$3 single $4 double 

500 Rooms 

Home Folks will 
like this hotel 

HO 

BRETTON HALL 
BROADWAY at 86th ST. 

NEW YORK 

A riotously gay new revue at 

Connie's Inn featuring the 

finest in- colored entertain- 
ment! Dance -compelling 
music by Fletcher Hender- 

son and his orchestra. 

CONNIE'S INN 
131st St. -7th Ave., N. Y. C. 

Tel. Tillinghast 5 -6630 

A SPECIAL OFFER TO NEW READERS - Eight months subscription to RADIO -CRAFT 
for $1.00. Send remittance to RADIO- CRAFT, 
98 Park Place. New York, N. Y 

January, 1932 
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The New and Beautiful 

HOTEL LINCOLN 
You are assured of MAXIMUM 

COMFORT and MAXIMUM 
SERVICE 

1400 Rooms, each with tub and 
shower- Servidor 

SINGLE: 
$3.00, $3.50, $4.00, $5.00 

DOUBLE: 
$4.00, $5.00, $6.00, $7.00 

RADIO -DeForest Direct -now 
being installed in every guest room 



JUST OUT 

Nothing 

Like it 

in Print 

100 
Hook- 

ups 

675 
Illus. 

76 
Pages 

YOU 

MUST 

HAVE 

THIS 
GREAT 

BOOK 

ACTUAL 
SIZE 

8x91 
IE new Winter edition of our RADIO SER- VICE TREATISE. twice as large as our former one, has just come oft the press. It i- 

positively the greatest book in print NOT .IUST 
A CATALOG. It contains a lure- editorial sec- tion--a veritable hook '1!1:1 
information not focnd n... . \. .hr 

wealth of new technical informa- 
tion listed in the editorial rection are the fol- 

lowing: 1932 Complete Radiot ron Characteristic 
Charts. -Versatile Power Amplifier for use with 
Short -Wave Tuners and Phono-Pickups. -Construc- 
tional Data of Servicemen's Test Oscillator using 
Prtest A.C. -D.C. Dynntron Circuit. All About Tone 
Controls. -Short -Ware Adapters and Converters. 
-Con+t rutting n a-tttbe Super -litt Converter.- - 
Modernising Old Radio Sets.-- How to Select and 

Install Replacement Parts in Standard Radio Sets. 
flow to Choose Power Transformers. -Bringing 
Your Set Up To Date with latest type Multi - 
mu and Pentode tubes. -All About D.C. Iteceiv- 
ers. Vacuum Tube Treatise. -flow to Take Care 
of your Tubes -And dozens of new radio experi- 
ments. hints to Servicemen, valuable tables on 
useful radio data, etc., etc. 

This book is not just another catalog but a 
veritable mint of radio information which will 
be of infinite and everlasting value to you. 

WRITE TODAY. Enclose 2c for postage. Book sent by return mail. 

RADIO TRADING CO. 
23 WEST BROADWAY NEW YORK 
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OXFORD DYNAMIC CHASSIS 
These speakers are noted for 
tone without hum. D. C. 
models can be supplied with 
push -pull output transform- 
ers. A. C. Models with 280 
tube as rectifier. 

14" Audit $12.95 
12" Concert Dynamic 8.95 
9" midget A. C. 

Dynamic 7.50 
D.C. and A.C. Field Chassis 

14" 5000 ohm field ....$7.95 
11;;" 2500 ohm field.. 4.95 
Midget 1000 ohm field 3.49 
Midget 2500 ohm field 3.49e 
Midget 2500 ohm is supplied 

with hum balancer. 

JENSEN DYNAMIC CHASSIS 

Jensen Dynamics are used by 
leading manufacturers in 
their sets. We can supply 
most of their models. 

A. C. MODELS 

D8 A. C. rectifier.. $14.95 
Jr. Audit. tube as rec- 

tifier Midget using 
280 tube 12.95 

D. C. MODELS 

D7 2500 ohm field 12" $8.95 
D7 1000 ohm field 12" 8.95 

Midget 2250 ohm field 5.95 

PENTODE ADAPTER 
This Pentode Adapter permits the insertion of a 
type 247 Pentode Power Tube in place of the type 
245 tube. Simply remove 245 tube, and insert the 
Adapter, and plug in the 247. 

OUR 
NET 
PRICE 

$120 

MAGNETIC CHASSIS .IN BOSCH 
CABINETS 

Due to the many battery oper- 
ated sets still in use which 
require magnetic speakers, we 
offer the following in the beau- 
tiful Bosch cabinet. 

Bosch Chassis 

B. B. L. Chassis $4.95 
Utah Chassis 4.95 
R. C. A. Chassis 4.95 
Farrand Chassis 4.50 

A -B -C POWER PACKS 
There are now aeatlal le t., the rani 
)tan, experimenter, and rust set 
builder three models of power packs 
designed tu supply "A," "B," and 
"C" potentials to radio receiver 
ehmwes of almost any type. Each 
pack is complete with voltage divide), 
filter condensers, filter choke, by -pass 
condensers, and taps for intermediate 
voltages (R.F., Detector, A.F., etc.) 
Two leads are provided for connec- 
tion to a dynamic reproducer field; 
or the circuit may be completed through a filter choke supplied with each 
instrument, where the reproducer is a magnetic, or self-powered dynamic 
unit. 

Pentode, screen -grid, variable-mu, and all the other tubes may be 
Ttoward from one of these packs. The characteristics of each are as follows: 

ype A. Filament 
supply for four type 
'20 tubes, one '27, 
two 71 A's, and an 
'80. Plate Potential. 
180 volts; and the 
"C" voltage requisite 
for type '71A tubes. 

Each of these units is provided with taps supplying the usual H.F., 
detector, und A.F. voltages. These A.B.C. Pow r Units are going like 
hot -cakes 

Type B. Filament sup- 
ply for four type '21 
or '27 tubes. two '45's 
ami an '80. Plate 
potential, 180; and 
"C" for the '45's. 

Type C. Filament sup- 
ply for four type '2 4 

or '27 tubes, two 47 
pentodes, and un 'vu 

rectifier. Plate poten- 
tial, 950 volts; and 
"C" for the '47's. 

OUR PRICE 
FOR ANY TYPE 

FARRAND 
Inductor Dynamic 

( Me of the best sounding 
speakers you ever heard. 
Words cannot describe the 
tone of this speaker. No 
danger of hum, noise of elec- 
tricity and yet is superior to 
many dynamic speakers. Two 
models. 9 ", $6.95: 12" $7.95. 

POWERTONE 
Microphone Stapds 

Puwertooe Elec. Co. has 
now entered the microphone 
field with a complete line 
of microphone stands. We 
are in a position to supply 
any type of stand. The 
above stand is 12" high. 

Your Price $3.50 

R.C.A. MODEL CHASSIS 

Famous 
R.C.A. 
chassis 

in 

models 
for 

every 
set. 

A. C. Model 106 with 280 tube ..$12.50 
D. C. Model, 330 volt field, 1000 

ohm, with output trans 5.50 

Same as above less transformer 4.50 
Model 106 12" 2500 ohm field 7.50 

All offers are F.O.B. New York, and subject to prior sale. 

Terms: A 
Balance may be 

deposit 20% required 
on delivery. Or, deduct 2% 

order. 
if full 

amount is sent with order. 

$675 
BALDWIN DYNAMIC CHASSIS 
Made by the 
famous Na- 
hanid Baldwin 
9" A.C. with 
250 tube $7.50 
9" D.C. 2000 
ohm & sta 5.50 
9" D.C. 2000 
ohm without 
stand 4.00 
9" D.C. 2000 
ohm less out- 
put trans. 3.25 
This speaker is 
noted for its 
fidelity of tone 
and sensitivity. 

B.B.L. SCRATCH FILTER 
It is now possible to filter 
out scratch produced by the 
needle as it rides over the 
grooves with the B.B.L. 
scratch filter. 
l'rice .35c 

DO NOT WRITE FOR CATALOG! 

GRENPARK CO., Dept. RC. 245 Greenwich Street, New York, N.Y. 



$ 
Famous Model "G" Gordon 
Phono -Motor and Turntable 

First time at this price. Ruggedly constructed 
throughout. Spanish felt gears assure silence. 
Equipped with automamtic stop control. In- 
duction type, no brushes. Easy to install - 
exceptionally quirk starting torque. For 110 
colt 60 cycle alternating current. Proven de- 
pendability has made this New Gordon El,ctric 
Phonograph Motor and Turntable the accepted 
standard of ex- 
cellence for the 
industry. 

First time at 
t h i s price. 
Hake a nice slo - -- 
profit and build List $30.00 
good will with OCR 
everyone. PRICE. $8.95 

Farrand Dynamic 
Famed for its simplicity 
and reliability. Easily 
installed in all types of 
radio or phonograph 
consoles. Tonal range 
and fidelity superior to 
any other reproducing 
unit in general use. 
Dimension: Height 9 
inches. width 52¡ inches, 
depth 7 inches. For 
A.C. current. 

Chassis 

Ill It Pith 'E 

$5.95 

Condenser Block for 
Majestic 

"B" Eliminator 
Replacement for defective 
Mocks in "B" Eliminators - 
identical in electrical character- 
istics and outside dimensions. 
Can al.o be used in any make 
"li" Eliminator as well as most 
power packs 

OUR PRICE 

$2.75 

Gordon Acme 4 Pick -Up 
with Volume Control 

Genuine Bakelite arm with 
laautiful natural mo-sl fin- 
i-h will not show wear as 

will plated metal. Faith- 
fully reproduces the entire 
musical range. 

OUR PRICE $4.50 
I.C.A. Test Leads - a neee -Ity to the 

dealer or .errhe- 
toga. 1 warp..... i for . ct nd tracing shorts, 
miens and nthr . .lr --Iii Esily at- 

4oC tubed tu traire; nn. . i. Itri, .J .nparxtu.. 

Fixed Pigtail Resistors 
OHMS 

600 10,000 
1,000 15.000 
1,500 20,000 
1,800 25,000 
4.000 60.000 
4,700 40,000 
5,000 60,000 

76,000 
100,000 
125.000 
150,000 
250,000 
1 Megohm 
2 Megohms 

OUR PRICE 75c PER DOZ 

R. C. A. Loudspeaker 103 
A beautiful speaker, superb in its 
faithful reproduction. Molded 
frame and pedestal resemble hand 
aimed oak. Mechanism concealed 

by attractive tapestry. 
(Genuine R.C.A.) 

List $18.00 
OUR PRICE ... 

New Type Elkon Dry 
Disc Rectifier 

Standard on "A " Elim- 
inators for Majestic, 
Mayolian, Webster, El- 
kon, Bernard. Fada, 
Knal>I>, Sentinel, Metro, 
Genera I Instrument, 
Philco (Elkon equipped) 
and also on Elkon 3 
amp., and Briggs $r 
Stratton chargers. 

List $7.00 

OUR PRICE 

$3.45 
Baldwin Rival Unit 

This Nathaniel Baldwin unit is 
one of the finest. For phono- 
graph, automobile and portable 
radio outfits. We offer this fam- 
ous unit now at a sensationally 
reduced price. 

Atwater -Kent 
Condenser & Filter Block 

For Model 37 and 38 Sets 
Ideal filtering system for ANY 
make A. C. set using 171 -A 
tube. Contains proper chokes 
and high voltage condensers. 
Flexible wire colored leads 
same as original. 

HOOK -UP 
Green wire to 280, black to 
R.F. plate, yellow to Power 
Tube plate, white to first 
audio by -pass, white to C.T. 
of 226 resistance, 
red to detector OUR 
plate. Wire from PRICE 
can to ground. $2.95 

Kolster K -6 Speaker 
ylagneti, t >pr me .pr.,k, r. 
Remarkable lune tua lltt. r..l- 
ume p. ;par, Beautiful]) vaned 
fine Walnut cabinet. Equipped 
with highly n. it ive overt¡Z, 

!assort amt driving unit. Faith 
ul reproduction from the faint- 

5.i whisper to fullest .11111P. ui e 

hand. 
List 320.00 

S3.35 
AIR -KING 

Ill'R 
l'RI('F. 

Superheterodyne S -W Converter 
The greatest converter 

ever built. 
In tog- In European -Lrtim, 
clear as ;I bell. Ibnveri. 
any .et Into a short nave 

. Employ, 3 -22, 
t tubes: rowers front 20 to 
1 1 5 meter... ('oil :w Itt h 

all wave lengths 
Single dial control. 
body capa. ity. no spiral.. 
Ilas buh11- In Malaria 
transformer to heat the 
:t- !27'5. .VI you nc rcd 
from your receiver I 
[....hive It. voltage from 
43 to 1511 volt.. Voltage 
Is not critical: 1 

1 

. 111011.- 
ixtlnn f the re elver. 

7r10'5 In. \\'right 

(11.1f i'RICE 

$14.70 

OUR PRICE 50c 
VICTOR ABC 

Power Transformer 
For use with 6 -226. 
2-215, 1 -227 and 1 -280 
t u be s. Magnetically 
shielded preventing hum. 
Can safely be overload- 
ed 30,,,. High voltages, 
Ono volts at 150 mils on 
either side of center 
tap. Extra large case 
especially designed to 
prevent overheating. 

Can Be Used For Any Power Amp,nficr 
Using 245 Tubes 

Size: 4!2 a 5 x 5lt inches. 
No. I- Center tap of 9 and 14 15 vohs). 
No. 2 and 4 -21 <_ Volts. 
No. 5 and 7 - -1 in. V. High amp. 1226). 
No. 3 and 6- Primary i 110V. input). 
No. 8- Center tap of 12 and 17 121,., V.) 
No. 9 and 14 -5 Volts 12811). 
No, In and 13- -High voltage for B supply. 
No. 16- Center tap of above. 
No. 12 and 17 -- _ : in. volts high amp. 

2.10 OUR PRICE 

FREE Catalog -means money to you 
These are only a few samples of the values to 
be found in our catalog. It is full of items on which you can make from 50', to 3110'; profit. 
And the best of them is, they are sound. well 
known, trademarked articles you can depend 
upon. 
Send 20'; with the order and articles will he 
shipped C.O.D. Order any of the above ar- 
ticles direct from this page. And be sure to 
ask for the catalog. It means money to you! 

RADIO CIRCULAR CO. 
225 Varick St. New York City 

ORDER DIRECT... from this page! 
RADIO CIRCULAR CO.. 225 Varick Street, New York City 

I n,ß, -e fiud i .'l'h,. i, 20'; of item, listed below. t will pay balance upon receipt of merchandi -,- 
We regret that We cannot accept orders under $5.00. 

b(drer 

I: 
r, V-. pl.a...rud rata) 

TEAR IT OUT NOW! 

RADIO CIRCULAR CO. U 
225 Varick Street. New Yens City 
Please send Inc vane Talaloe of radio bargains I can 
make a profit on. 
I understand this obligate, me in no way. 

\time 
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jIMIVAPowerfid 
dp, New 

4 ta 
Easy 
Terms 
Pay as you Play Your 
Mid -west! Terms as low as 

$5.00 Down 

With Specially 
Marched large 
DYNAMIC SPEAKER 

To, 

FREE 
TRIAL 

Complete Line of 
Consoles 

IIu. +h the coupon for hie, beautiful 
catalog that Illustrates the complete 
line of MID-WEST ronsole r biner.. 
All new, all different, all priced to 
save yon 3O'. to 50'í You'll gasp 
with admiration 

u 
when ymt s t' the 

vast selection of beauty, style and 
grace that is crafted into every NID- 
WEST' Console. The catalog Is FREE -it doesn't cost you a penny' Rush 
the coupon -SOW' 

Deal Direct with Big 
Mid -West Factory 

-Save Middlemen's Profits 

Never before in the history of radio 
lias such a powerful set been offered 
at Mid-West's amazing low price. 
Deal direct with the big )CID -\ \'EST 
factory. Save the jobber's profit. 
Your outfit will reach you splendidly 
packed, rigidly tested with every- 
thing in place ready to plug in. 
No assembling: Entertain yourself 
for 30 days absolutely FREE -then 
decide. Save up to 50 per Cent in 
buying direct from factory-insure 
satisfaction -deal direct with the 
world's veteran radio builders - 
]I l D- WEST. And don't forget - 
every \CID -WEST outfit is backed 
by an absolute guarantee of satis- 
faction. You take no ri -k. 

MID -WEST RADIO FPRP9 

DEPT. 22 CINCINNATI OHIO 

e! 
Push -Pull Pentode Power Output Tubes - 

Multi-Mu Screen Grid Tubes -Real Auto- 
matic Volume Control -All the Latest Im- 

provements That Give Amazing Clarity, Per- 

fect Tone, Split -Hair Selectivity and Sensitivity 
Never Before Heard Of! 

RADIO- F. \ Just ,chat you've been looking for! A power- 

ful, new 11 -tube radio at an unbelievable low price. And what 

a radio! Trvo Push -pull pnrtodc power output tubes with twice 

the power and four times the sensitivity of ordinary 45's -and three 

Multi -Mu tubes, together with a -24 first detector, gives you SIX 

SCREEN GRI11S, These six screen grids, together with the -27 oscil- 

lator, second detector first \.P.. and automatic volume control -the -80 
tubes -gives a total of ELEVEN TUBES, with reception equal to fifteen 

ordinary tubes -in a perfectly balanced. non-oscillating, non - radiating, super- 

heterodyne TEN -TUNED circuit with real automatic Volumc Control that 

holds those powerful locals down to the same volume as the distant stations 

and counteracts that annoying fading on weak stations. 

The use of a land -pass or pre - selector stage, together with Multi -Mu tubes, 

makes this radio actually surpass 10 F.C. selectivity. Absolutely eliminates 

those noisy singing "birdies" and annoying cross 

talks. You'll be positively amazed and delighted 

when you see this sensational new set. hear the 

beautiful mellow, cathedral tone -know what it means 

to have that pin -dot selectivity and unequaled 

sensitivity. 

De convinced -TRY IT 30 DAYS FREE. Don't 

send a penny. Mail coupon right now for amaz- 

ing FREE trial offer and complete details. You'll 
be surprised. 

Big Pay for USER AGENTS 
If you are interested in making BIG MONEY in 

spare time for just showing your MID -WE' T 

offer 

the 
Radio to friends and neighbors. 

immediately 
check 

"CO O t couhnn and mail it immediately -r 
for complete details- Special 
guarantee and FREE trial ,( 

eliminates all GO , C AAA Your brig 

W, 
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opportunity , veer 
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NOW 
On All 

Newsstands 

25c The Copy 
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4 -Color Cover 
Over 100 Illustration; 

96 Pages -9512 in. 
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TO MY RADIO FRIENDS 
WILL YOU BET 25c ON ME? 

i vnnt to ask you. ne n spelal favor. to slop at your nearest newsstand and get an is.nl 
of EVERYDAY SCIENCE .\NI( \II ?('IIANICS on the following unprecedented arrangeniew : 

Take the magazine home, look it over carefnll> ano read tuese articles which are of 
interest to pan. If. when you finish reading toe magazine. pcnl hacl fonod that you hnceu't 
had your Moneys worth, you may return Ito- amgaz¡ne to m, :nil I Will i1111111111IIII,IV 

11411 111i pour quarter, plus postage which you paid in returning the magazine. 
1 11111 making this unprecedented offer slowly to get you acquainted with the magozin.. 

and because I honestly behove that every iAsnc of 1 :VI {IIY11AV S1'I EN('l'1 ANI) )IE('II.1N11 
will be worth many dollars to you with the important information you cant get else., Im, - 

141u(44.ETO01 

::ii 
1 1 : E='<0...<e .. 

RADIO AND TELEVISION 
I want you to look particularly al the new radio and television seetion eontaini,.. 

I rcnleudous amount of Information for radio ex1n- rimesters, of the kind you I.IU.. 
.s.ibiy get elsen9are. 

This special offer to you is g 1 during the month of November only. I boi. 
will do me the favor to take me up on this unprecedented t,roposit n, lWull't yon ll: 
write and tell me how the I k strikes you? 

Cordially yours, II. t Elt NS MAC K. 

YOICC'IECUKI 
(SIIOIIIMTE IEC) 

!ICSCO01 
% ST4<l5 

o 
1IIEI 

(>ee40if w:viEïia 
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EVERYDAY SCIENCE AND MECHANICS 100 Park Place, New fork, N. Y. 



-1 HAVEN'T MISSED A SINGLE BROADCAST 
OF LOUDSPEAKER RECEPTION, WITH ABSOLUTELY EVERY WORD AUDIBLE SINCE THE FOURTH DAY 
OF LAST APRIL, OF STATION VK3ME (MELBOURNE, AUSTRALIA), EVERY PROGRAM LOGGED IN 
MY LOG .BOOK" 

. writes a Lincoln owner in the mountains of 
Tennessee. (Name and address on request.) 
He continues: "This not only applies to Mel- 
bourne, but 

I HAVE NOT MISSED A SINGLE TEST 
of JIAA, Kemukawa, Japan since May 1st, as my 
records indicate. Other stations the world over 
are ieived on their schedules as regular as 
clockwork. Even the little 11/2 KW station of 
Ponzon, Poland is received on its wave of 31.35M 
regularly every Tuesday and Thursday." 
"Even with all the thrill that short waves possess, a new one 
comes when foreigners are logged on the broadcast band. 
Last week when I received Sydney, Honolulu, and Osaka 
(Japan). all in one morning, it makes a feeling come that 
almost takes away the thought of the prevailing period of 
depression. It is almost weird to turn on the set in the mid- 
day and log over thirty stations from seventy -five to twenty - 
five hundred miles distant, but. I add that the day it occurred 
was the best day of reception that I have bad on broadcast 
in many months." 

Super Power Means Super Performance IN YOUR HOME 

15 to 550 
METERS 

NO 
PLUG -IN 

COILS 

GLOBE - 
CIRCLING 
POWER 

LABORATORY 
CONSTRUCTED 
BY COMPETENT 

ENGINEERS 

SLIGIIT touch of a switch puts the tremendous power of a 
ALincoln DeLuxe to work for you. POWER that pulls in pro- 
grams from the four corners of the earth, that spans the 
seven seas to bring fascinating programs from foreign lands 
into your own home! POWER that enables Lincoln owners 
to enjoy enviable records of almost unbelievable performance! 

however, sheer power alone could not effect such remarkable results. 
The overwhelming successof Lincoln receivers is due to preei,e and 
positive control of the exceptionally high ampiiftcatµtn- derived fron. 
four tuned I. F. stages. 

Globe Circling Power Applied to Short Waves 
The Lincoln short wave feature is not to be confused with hastily 
improvised "converters, ". "adapters" or other accessory units that 
are being used in some receivers. Lincoln engineers have succeeded 
in designing the DeLuxe to accommodate short waves in precisely the 
same manner as the recept of broadcast stations. This feature is 
inherent in the receiver itself, and has no external parts or connec- 
tions. Each band of short wave frequencies is tuned through its 
permanently placed coils and is passed through the high -gain, screen - 
grid I. F. stages exactly the same as broadcast frequencies, thereby 
utilizing the entire resources of the famous Lincoln circuit. 
A small no- capacity selector switch on the front panel gives instant 
access to any of the four bands of short waves or i he broadcast band. 

DeLuxe DC -SW -10 Battery Model is a Marvel of Crystal -Clear 
World -Wide Performance 

From its first public appearance the Lincoln DeLuxe DC-SW-10 has 
achieved universal success. Retaining the identical engineering fea- 
tures that has placed Lincoln A. C. equipment far ahead of the field, 
the DC -SW -10 battery model offers extremely quiet, crystal -clear 
reception of both broadcast and short wave programs. 
Availing themselves of the new low drain tubes, Lincoln engineers 
were completely successful in duplicating the mighty power, hair- 
line selectivity and famous Lincoln tone quality of the A. C. models. 
In addition, the DeLuxe DC -SW -10 is astonishingly quiet in operation 
and possesses a richness of tone that is truly phenomenal. Although 
primarily designed for rural and unelectrified sections, the DeLuxe 
DC- SW -10, because of its freedom from line -noise and its marvelous 
tone quality is finding increasing favor in urban homes. 

COUPON 
Clip and mail the 
coupon for complete 
information about 
the Lincoln DeLuse 
SW -32 (110F -60 cycle 
A. C.) and the De- 
Luxe DC -SW -10 (bot - 
tery.model) receivers. 

v 
LINCOLN RADIO CORPORATION 

Dept. RC -I, 329 S. Wood St., CHICAGO, ILL. 

Name 

Street 
City State._ 

4 


