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NEW S P E E D TUBES 
FOR ALL NEW RECEIVERS 

235 
New screen grid tube - 
designed to reduce cross 
modulation and similar dis. 
torsion. 

551 
New screen grid tube - 
designed for same purpose 
as type 235, although hav- 
ing slightly different char. 
acteristics. 

230 

EVER ABREAST OF THE RADIO TIMES 

SPE E D adds new important types to 
an already complete line of 

receiving tubes. 

\,w general purpose tole, 
operating economically 
.2 volts, giving 

'u 
al 

little 
. rvi.e though in rl 

pouer. 

N w amplifier using 2 volts 
99 extremely low current 
stsumption, in same group 

ill as types 230 and 232. 

232 
al 
1. New screen grid 'tube-for 

use as radio frequency - 
amplifier, operating at 2 

I volts. 

233 
New power amplifier in 
the Pentode group, operat- 
ing on 2 volts with low 
current consumption, 

247 
New power amplifier Pen- 
tode, for use in the output 
stage of AC receivers. 

236 
New screen grid tube used 
mainly as R.F. amplifier or 

in automobile sets. 
same group as type 237 

and 238. Also for use in 
D.C. sets. 

J 

237 
New general purpose tube - 
especially adapted to auto- 
mobile use. Can be used 
either as a detector or ampli- 
fier. Also for use in D.C. 
sets. 

238 
New power amplifier Pen- 
tode for use in automobile 
receivers designed for it. 
Gives unusual volume for 
small input signal strength. 

S 84 
Developed expressly for re- 
placement of type C 484 in 
Sparton sets. Somewhat 
similar in characteristics to 
the type 227. 

S82B 
Developed expressly for re- 
placement of the C 182 11 in 
Sparton sets, poseèssjng all 
the peculiar characteristics 
necessary for this purpose. 

S 
Developed expressly preesssly for re- 
placement of the C 183 in 
Sparton sets, possession all 
the peculiar characteristics 
necessary for this purpose. 

SPB B D Quality is Making History Today. Write for Complete Details. 

Still another addition to a big family. SPIS e D FOTO- LECTRIC TUBES. 
Standard gas -filled type, red sensitive, caesium on caesium -oxide silver- oxide. 
Six months guarantee against defects. Write for FOTO -LECTRIC booklet. 

ABLE RADIO P3E P OR.TI N % 

RCA 
230 -240 NORTH 9th STREET, BROOKLYN, NEW YORK 

! CE N 5° 
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Train with 
R.T.A. for 

Radio Seroícç 
Work4 

Important and far- reach- 
ing developments in Radio 
create sudden de- 
mand for specially 
equipped and spe- 
cially trained Radio 
Service Men. 
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MANY skilled Radio Service Nits] arc needed now to service 
all -electric sets. By becoming a certified R. T. A. Service 
Man, you can make big money, 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 
Radio Service Man ... certify you ... 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. \\'ith its help you 
can quickly diagnose any ailing Radio set. The training we give 
you will enable you to make necessary analysis an(1 repairs. 
Serving as a "radio doctor" with this Radio Set Analyzer is but one 
of the many easy ways bv 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. 

91iis excellent 
set analyzer 
and trouble 

shooter included 
with our course 
of trainin 

This amazing Radio Set Analyzer plus the 
instructions given you by the Association will 
transform you into an expert quickly. with 
it. you can l Ovate t blrs in all types of sets. 
test circuits. measure resistance and condenser 
capacities, detect defective tubes. Knowing 
how to snake repairs is easy; knowing what 
the trouble is requires expert knowledge and 
a Radio Set Analyzer. With this Radio Set 
Analyzer, you will be able to give expert serv- 
ice and snake big money. Possessing this 
set analyzer and knowing how to use it will 
be bit one of the benefits that will i c yours 
as a member of the R. T. A. 

Write for No -Cost Membership Plan 
\\c have worked irait a plan tvherehv a membership enrollment 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 he earned. 
Now is the time to prepare to be a Radio Service :slam Greater 
opportunities are opening up right along. Pur the sake of extra 
money in your spare tine. 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 titan. Don't wait. Doi it now. 

RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA -10 4513 Ravenswood Ave. Chicago, Ill. 

Fill Out and Mail To(lavl 
RADIO TRAINING ASSOCIATION OF AMERICA 
Dept. RCA -10 4513 Ravenswood Ave., Chicago, III. 

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

Name 

Address 

City State 
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In Forthcoming Issues 
ISTENING IN ON EVERY BROADCAST STATION. 
Uncle Sant is a DX fan who keeps n log on every- station. 
How it is done from the big monitoring station will he 

explained for the edification of other DX fans. 

SERVICING'I'IIE MIDGET RECEIVERS. Making it quick 
and snappy is a necessity with these popular mites; they do 
not warrant the Service Man in spending too much of his 
time on a call. Helpful hints will appear in the near future 
in the Service Men's Department. 

RADIO (:IVES SIGHT TO TILE BLIND. Application of 
the principles of radio and television has enabled an inventor 

to devise it machine which will make a copy -enlarged and 
in embossed type which can be rend with the fingers -of 
any piece of printing in any language, while the "reader" 
goes over it. 

SII(lt'1' -WAVE CONVER'T'ERS. A review of the apparatus 
now commercially available, in this important supplemental 
field of the radio trade. 

A I)IltEC'l'- lE.\DING CONDUCTANCE ME'T'ER. This. 
,Ind mane other handy devices for the Service Man, will 
be described. 
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Amazingly Easy ay 
to get into ELECTRICITY 

Don't spend your life waiting for $5 raises in a dull, hopeless 
job. Let me show you how to prepare for a real job and how 
to make real money -in ELECTRICITY, the money- making 
field. Getting into Electricity is far easier than you imagine! 

12 Weeks of Practical Shop Training 
neer in a light plant in South Dakota," 

George Bagley, of Canada. Two 
weeks after graduating I received a splen- 
did job. The main consideration given my 
application was that I was a Coyne Trained 
man," reports Harold Soucy of Illinois. 
"I wish to thank your Employment Man- 
ager for securing this position for me," 
writes Albert Yagon, "he sent me out to 
this Company the first day and I was em- 
ployed there immediately." And I could 
go on quoting from hundreds of letters of 
successful Coyne Trained Men. What they 
have done, you should be able to do! 

Come to Coyne in Chi- 
cago and learn Elec- 
tricity the quick and 
practical way -byac- 
tual shop work on 
actual machinery and 
equipment. No use- 
less theory! The aver- 
age time to complete 
the course in only 
12 Weeks. You work 
on real dynamos, 
switchboards, arma- 
tures, auto and air- 
plane engines, trans - 
mittingstations, etc. - 
everything from door 
bells to power plants 
-in full operation ev- 
ery day! No previous 
experience necessary. 

FREE 

Prepare for Jobs 
Like These 

Here are a few of the splen- 
did positions open to Trained 

Electrical Men 
Power Plant Operator 

. tl0 to fPAr week 
Maintenance Engineer 

to $600 a month 
Armature Winding 

. $45 to E75 a week 
Auto Ignition 

i45 to $bb a week 
Contractor- Dealer 

RÁ.000 to $10.000 a year 
Motor Ina etor 

to $300 a month 
Electric Lighting 

. $tOtorlO a week 
signal Engineering 

. $50 w $75 a week 

Employment Help 
When you graduate, we'll do all we 
can to help you get the job you want. 
We employ three men on a full time 
basis whose sole job is to help secure 
positions for our students. Also we'll 
help you to earn while learning. 
Some of our students pay a large 
part of their living expenses through 
part -time work we get them. 

Now in Our 
New Home 
This Is our new fire- 
proof. modern home 
wherein is installed 
thousands of dol- 
lars' worth of Elec- 
trical Equipmentof 
all kinds. Every 
comfort and con- 
venience has been 
arranged to make you 
happy and contented 
during your training. 

Coyne is 32 
Years Old 

Thirty -two years is a long 
time. No school or busi- 
ness could continue that 
long unless it were ren- 
dering real service and get- 
ting real results. Yet 
Coyne has been located 
right inChicago since 1899. 
Coyne Training is tested - 
proven by hundreds of suc- 
cessful graduates. 

What 
Graduates Say 
About Coyne 

"One week after graduat- 
ing, I started my electrical 
job. "writes Leland Hinds 
of Indiana. "After gradu- 
ating I was home only two 
days when appointed Engi- 

Get the Facts 
Get all the facts! You can find out every - 
thing absolutely free. JUST MAIL THE 
COUPON BELOW FOR A 
FREE COPY of OUR BIG 
ELECTRICAL BOOK, 
telling all about jobs . . . 

salaries . . opportun- 
ities. This does not ob- 
ligate you. Just Mail 
the Coupon! 

H. C. LEWIS, President 
I Coyne Electrical School 
I Soo S. Paulina St., Dept. 71.76, Chicago, III. 

Dear Mr. Lewis: 
I . Without obligation send me your big free 

'catalog and all details of your Free Employ- 
ment Service, and how I can "earn while 

I learning." 
I 

COYNE ERHOOL 
Ha C. LEWISLECT, PresICAL s Founded 

108 

S00 S. Paulina St., Dept. 71 -76, Chicago, Ill. 

Name 

Address 

City State 
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A Better TUBE* 

KEEPS 

A Customer 
LONGER 
Satisfied 

Your stock should 
include a varied 
supply of PERRY - 

MAN Tubes. Write 
Dept. RC for the 
name of nearest 
wholesale distribu- 
tor; also our special 
proposition for ser- 

vice men. 

RADIO -CRAFT October, 1931 

HEN you speak about the replacement 

-you should talk PERRYMAN.* You 

as counsel to your customers must be backed by 

a tube of outstanding quality. PERRYMAN tubes 

meet the most exacting requirements and will 

build permanent good will and an ever increasing 

volume of sales for you. 

PERRYMAN Tube production has increased 

steadily during the past few months to keep pace 

with the demand for new tubes. The new low list 

prices have been carefully adjusted to enable 

dealers and servicemen to make a fair profit - 
PERRYMAN Replacement Policy assures recom- 

mendation by others for new tubes. 

PERRYMAN ELECTRIC CO. 
INCORPORATED 

NORTH BERGEN :: :: NEW JERSEY 

FERRYMAN RADIO TUBES 
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WIN FAM [and FORTU N E 

RADIQ/ 
Scores of jobs are open to the Trained Man -jobs as 
Designer, Inspector and Tester -as Radio Salesman and 
in Service and Installation work -as Operator, Mechan- 
ic or Manager of a Broadcasting station -as Wireless 
Operator on a Ship or Airplane -jobs with Talking Pic- 
ture Theatres and Manufacturers of Sound Equipment 
-with Television Laboratories and Studios- fascinat- 
ing jobs, offering unlimited opportunities to the Trained Man. 

TenWeeks of Shop Training 
Come to Coyne in Chicago and 
prepare for these jobs the 
QUICK and PRACTICAL way y 
-BY ACTUAL SHOP WORK 
ON ACTUAL RADIO EQUIP- 
MENT. Some students finish 
the entire course in 8 weeks. 
The average time is only 10 
weeks. But you can stay as 
long as you please, at no extra 
cost to you. No previous ex- 
perience necessary. 

TELEVISION and 
Talking Pictures 
In addition to the most modern Ra- 
dio equipment, we have installed in 
our shops a complete model Broad- 
casting Station, with sound -proof 

Studioand modernTransmitter with while at school. Some of our stu- 
1, 000 watt tubes -the Jenkins Tele- dents pay a large part of their liv- 
vision Transmitter with dozens of ing expenses in this way. 
home -type Television receiving sets Coyne Is 32 Years Old -and a complete Talking Picture y 
installation forboth "sound on film" Coyne has been located right here 
and "sound on disk." We have . in Chicago since 1899. Coyne 
spared no expense in our effort to Training is tested - proven by 
make your training as COMPLETE hundreds of successful graduates. 
and PRACTICAL as possible. You can get all the facts -FREE. 

JUST MAIL THE COUPON FOR Free Employment A FREE COPY OF OUR BIG RA- 
DIO AND TELEVISION BOOK, 
telling all about jobs ... salaries 

After you have finished the course, .. opportunities. This does not ob- 
we will do all we can to help you find ligate you. Just mail the coupon. 
the job you want. We employ 
three men on a full time basis 
whose sole job is to help our 
students in finding positions. 
And should you bea little short 
of funds, we'll gladly help you 
in finding part -time work 

H. C. Lewis, Pees. Radio Division Founded i8gy 

Coyne Electrical School 
Soo S. Paulina Street Dept. 71 -4K Chicago, Illinois 

H. C. LEWIS. President 
Radio Division, Coyle Electrical School 
600 S. Paulin St., Dept. 71 -4H, Chicago, III. 
Send me your Big Free Radio, Television 
and Talking Picture Book. This does not 
obligate me in any way. 

Name 

Addrevv 

City Çtate 
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l' r adca-ting Stationis offer fascivatutg 
jobs paying from $1.2,0 to $5,000 a year. 

Police Departments are finding Radio a 
great aid in their work. Maure good job; 

Isar r been made in this new field. 

Spare time set servicing is paying N.R.I 
men $200 to a $1.1100 a rear. Full time 
men are making as much as $6$, $75 

$1110 a week. 

ntinn made 
8iLle only by radio - offers many line jobs 
to train. .l radio min paring $75 to $200 

Television -the coming field of many grea 
op,,rtuc it ics -is covered by my con r,e. 

qbAir Wanted 

Take your pick of these 
fine Big Pay RadioJobs 
Y Uu have seen how the men :uul young men who got into the automobile. 

motion picture and other industries when they were started had the first 
chance at the key jobs -are now the $5,000, $10,000 and $15,000 a year 

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

Many Fine $50 to S100 a Week 
Jobs Opening Every Year 

Raclin needs more trained men 
badly. \Vhy slave your life away for 
$25 to $40 a week in a no- future job 
when you can get ready in a short 
time for Radio where the glxxl jobs 
pay $50, $60, $75 and $100 a week? 
And many of these jobs can quickly 
lead to $150 to $200 a week. Many 
fine jobs are opening every year for 
men with the right training -the kind 
of training I'll give you. 

I Am Doubling and Tripling 
Salaries 

Where you find big growth you 
always find many big opportunities. 
I am doubling and tripling the salaries 
of many men every year. After 
training with nie only a short time 
they are able to make $1,000 to $3.000 
a year more than they were getting 
before. Figure out for yourself what 
an increase like this would mean to 
you -the many things that mean so 
much in happiness and comfort that 
you could buy with an additional 
$1.000 to $3.000 a year. 

$400 a Month 
"I spent fifteen years as 

traveling salesman and was 
making good money but could 
see the uppnrtutuitirs ill Radio. 
Believe me I 11111 nut sorry. for 
I have made more Honey dent 
ever before. I have made no irr 
than $4110 each month and it 
really was roar course that 
brought me to this. I can't say 
too much for your school." J. l.. 
I )AII I.STE.D, Radio Station h \ "A, 
San Francisco, Cal. 

Many Make S10 to $25 a Week 
Extra Almost at Once 

The day you ,tart I'll show you 
how to do 28 jobs common in most 
every neighborhood that you can do 
in your spare time. I'll show you 
how to repair and service all makes 
of sets and do many other jobs all 
through my course. I'll give you the 
plans and ideas that are making $200 
to $1.000 for my students while they 
are taking my course. G. W. Page, 
133 Pine Street, McKenzie, Tenn., 
writes : "I made $935 in my spare 
time while taking your course." 

Yea Have Many Jobs 
to Choose From 

Broadcasting stations use engineers, 
operators, station managers. Radio manu- 
facturers continually need testers, inspec- 
tors, foremen, engineers, service men, 
buyers and managers. Shipping companies, 
Police departments, commercial land sta- 
tions, aircraft companies, offer good 
operators jobs from time to time. There's 
hundreds of opportunities for you to have 
a spare time or full time Radio business of 
your own. I'll show you how to start one 
with practically no capital. My hook tells 
you of other opportunities. Be sure to get 
it at once. 

$800 in Spurn Time 
"Money could not ¡ray for 

what I got out of your course. 
I did not know a single thing 
about Radio before I 

e 

nrolled 
but I have made $800 in my 
spare time although my work 
keeps me away front 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.r..IDY, JR., Topton, 
Pennsylvania. 

Seldom Under $100 a Wm.): 

"My earnings in Radio are 
nary times greater than I ever 
expected them to lie. In Novem- 
ber I made $577, l)ecemltrr 
$645, January $465. Mr earn- 
ings 

t 

ings seldom fell under $100a 
week. I'll say the N. R. 1. 

course is thorough and complete. 
You give a man more for his 
money than anybody else. E. E. 
wtaeoRNe, 1267 W. 48th St.. 
Norfolk, Va. 
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Radio 
Job 

I will train you AT HOME 
free book gives facts and proof 
1 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 dear, 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 you 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 
jolt' man when you finish my 
course. You'll know how to handle 
a job in any one of Radio's 20 
different branch- of opportunity. 

Lifetime Employment 
Service to AU Graduates 

When you finish my course you 
won't he turned loose to shift for 
yourself. Then is when I will step 
ill 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 Back If Not 
Satisfied 

You do not risk a penny when 
you-enroll with mc. 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 hack 
of this agreement. 

Find Out What Radio Offers 
You -Get My Book at Once 
One copy of my valuable book, 

"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 NOW. 

J. E. SMITH, President 
NATIONAL RADIO INSTITUTE 

Dept. I -KX WASHINGTON, D. C. 

Salary Three Times Larger 
" I :dare I completed your 

course I wrist to work for a 
Radio dealer. Now I am 
Assistant Service Manager of 
the Sparks- w'ithington 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. A. t\'n.Mo'1H, 
Sparks - \ 'ithingtnn Co.. Jack - 
son, M ich. 

giveYou 8Big Outfits 
of Radio parts for 
Extensive Practical óxperimenis 

199 

SM. II tuhr uvr+. 
grid tu ncd radio 
fre,p,eey receirer. 

You can build 
over 100 cir- 
cuits with the 

outfits I give you. You learn from actual experi- 
ence about A.C., Screen Grid circuits. push -pall 
amplification and the other features in modern 
sets. Shown here are two of the outfits you build. 
You work out with your hands the print ildes, 
diagrams. and circuits you learn from mw Ivsson 
books. You get as much practical experience under 
this unequaled method of home training, in a few - 
months, as the aver- 
age fellow gets in 
two to four years 
in the field. 

Public . Iddress 
11, ,fio System. 

J. E. Smith, President. 
National Radio Institute, Dept. 1 -KX, 

16th and U Sts.,. N. W., Washington, D. C. 

Dear \Ir. Smith: Send me "Rich Rewards in Radio." Tell 
me more about Radio's opportunities for good jobs and quick 
promotion; also about your practical method of (tome train- 
ing. I understand this request does not obligate me and 
that no agent will call on me. 

Name 

Address A i. 

City 
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Pilot Achieves Radio's Greatest Sensation ! 

6 V ùßr& OfoJiÑ oze C za » 
Gitt 

PILOT t 111 IVE RSA L UV RECEIVER, 

Partly 
assembled 

"Cni 1" 

for the man 
who likes to 
"roll his own . 
With walnut 
cabinet, less 
t u b e s a n d 
speaker. 

Pilot's wonderful wave hand changing -witch. 
incorporated in the new 1`ni'ersal Super -Wasp. 
revolutionizes the short wa%, art. No longer 
need numerous coils be changed to cover the 
various wave bands. No longer need dial set- 
tings change each time the same distant stations 
are tuned in. You can log permanently all the 
stations you can get throughout the world, you 
can tune from the short waves to the high ship 
waves without removing your hand from the 
single control knob. 

Universal Features Revolutionizing 
the Short Wave Art 

Complete coverage all wave bands from 15 to 
650 meters without coil changing. Complete 
A.C. operated chassis in cabinet. ( Also avail- 
able in battery model) . . . All Metal Chassis 

Highly sensitive and selective circuit . 

Screen Grid TRF amplifier plus Screen Grid 
Detector . 227 First Audio Stage . Two 
245's in push -pull output stage . Stations 
can be logged permanently on dial . . . Regen- 
eration control does not alter tuning . Pro- 
vision for Phonograph Pick -up . Earphone 
Jack on Front Parcel . Illuminated Dials 
. . . Handsome Walnut Cabinet . Most ad- 
vanced construction yet used for short wave 
work . . . In kit form for ,'as honte assembly; 
no drilling or cutting. all parts fully prepared. 

NOTICE TO "HAMS ": Pilot will continue building 
the original Super -Wasp in kit form for licensed 
amateurs and others who want to spread the tuning 
on their pet wave bands and add their own audio 
features. A.C. and battery models. 

PILOT RADIO & TUBE CORP., Lawrence, Mass. 
Chicago: 234 S. Wells St. New Fork: 525 Broadway 

O F F I C E S I N 

San Francisco: 1278 Mis.' Street 

P R I N C I P A L C O U N T R I E S O F T It E W u It 1. tt 
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RADIO 
Manufacturers, Distributors, 

Jobbers and Dealers 
If in need of Service Men wire or write us and we will send you the name and 

address of Service Men in your city or vicinity. 

THIS SERVICE IS FREE TO THE RADIO TRADE. 
OFFICIAL RADIO SERVICE MEN'S ASSOCIATION, Inc. 

98 Park Place, New York, N. Y. 

Radio Service 
EVER since the appearance of the com- 

mercial radio broadcast receiver as a 
household necessity, the Radio Service 

Man has been an essential factor in the radio 
trade; and, as the complexity of electrical 
and mechanical design in receivers increases, 
an ever -higher standard of qualifications in 
the Service Man becomes necessary. 

The necessity, also, of a strong association 
of the technically -qualified radio Service Men 
of the country is forcing itself upon all who 
are familiar with radio trade problems; and 
their repeated urging that such an 
association must be formed has led 
us to undertake the work of its 
organization. 

This is the fundamental purpose 
of the OFFICIAL RADIO SER- 
VICE DIEN'S ASSOCIATION, 
which is not a money- making in- 
stitution, or organized for private 
profit: to unite, as a group with strong 
common interests, all well qualified Radio 
Service Men; to make it readily possible for 
them in keeping up with the demands of their 
profession ; and, above all, to give them a 
recognized standing in that profession, and 
acknowledged as such by radio manufac- 
turers, distributors and dealers. 

To give Service Men such a standing, 
it is obviously necessary that they must 
prove themselves entitled to it; any Service 

Men Join the ORSMA 
Man who can pass the examination necessary 
to demonstrate his qualifications will be 
elected as a member and a card will be issued 
to him under the seal of this Association, 
which will attest his ability and prove his 
identity. 

The terms of the examination have been 
drawn up in co- operation with a group of 
the best -known radio manufacturers, as well 
as the foremost radio educational institu- 
tions. 

We shall not attempt to grade the mem- 
bers into different classes. A 
candidate will be adjudged as 
either passing or not passing. If 
the school examining the papers 
passes the prospective member as 
satisfactory, we shall issue to him 
an identification card with his 
pl Iotograph. 

If the candidate does not pass 
this examination the first time. he may apply 
for another examination three or six months 
later. 

There is absolutely no cost attached to 
any service rendered by the Association to 
its members, no dues, no contributions. 

If you wish to become a member, just 
fill out the coupon below and mail it to us. 
We will send you all the papers necessary 
to become a member. 

The following firms are cooperating with 
us in formulating the examination papers. 

The ( 'roiey Radin Corporation, ('Ineinnatl, O. Mr. D. J. 
Doi fer, Sen lee Mgr. 

Gel witty- Grimm Company (Male4t lc 1, Chicago. III. Mr. 
1., G. Wilkinson, Sen ice Mgr. 

Stromberg- Carlson Telephone Mfg. Co.. IUwhe. ter, N. Y. 
Mr. E. S. Brow Ong Service Mgr. 

Colin It. Kennedy, Corp.. South (tend. Ind. Mr. It. F. 
McNau,ee, l'ro,l. Mgr. 

R('A- I't.tor Campant. Inc., Camden. N. J. Mr. II. C. 
Grubb, Vire- l'readenl. 

Steuart- Warnrr ( ',Irta,rat tan, Chicago, Ill. Mr. T. N. 
Gotten. Sers ice, Mgr 

The schools who have consented to act as 
an examination hoard are: 
International Correct tepee Schools, .uratuou, Penne. 

Mr. D. t:. ('arpenter, Dean. 
RCA Institutes, Inc., New York, N. Y. 
East Bay It:ullo institute, Oakland, Calif. Mr. T. T. 

Tannehill. Director. 
Radio Training (suint inn f Anleri,a, CAhago. iii. 

Mr. A. (I. Muimupt. President. 
Sebond of Engineering of 3111waukee. \I l h, alikee, Wis. 

Mr. W. %en,at h, lresdent. 
Radio College of Canada, Toronto, Canada. Mr. J. C. wll.un. President. 
Radio DI ri don. Coyne F.lert rieal Srhad, ('bhaeo. III. 

Mr. II. C. Lewis. l'r,.t dens. 

MAIL COUPON TODAY: r -e 
OFFICIAL RADIO SERVICE MEN'S Ill' -I 

ASSOCIATION, In,. 
98 Park Place. New York, N. Y. 

1 it 1.41 In he. rnher of your Assalatl,m. 
Phone mail me the .-tam I net ion papers and alIldi- 

Name 

Address 

Town State 

1 



Build Your 
CUSTOMERS 
/.y, Revolutionary 

STENODE 

Mode in Englond 

Vane grit uirrr 
without the 
inrentor's sit- 
nature. 

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 

OEOE`. STG ODE 

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. 

STENODE CORP. OF AMERICA 
Hempstead Gardens, L. I., N. T. 

Enclosed find ;_] Money Order, : Check, for 
$ . Please forward me STENOTUBE, 

í BLUE PRINTS, DATA BOOK and DIREC- 
TION BOOK for building STENODE. 

Name 

Street. 

City State 

The STENODE opens up new fields for short -wave and tele- 
vision work, as well as broadcasting. Full 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 C O R P . O F A M E R I C A 
HEMPSTEAD GARDENS, L. I., N. Y. 

(FORMERLY AMERICAN RADIOSTAT CORP.) 

I F I T I S N ' T A S T E N O D E I T 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. 

- - 
I LUGO GERNSBACK 

Editor 

The Radio Experimenter 
By HUGO GERNSBACK 

F one were to take a poll among radio Service Men I and other radio enthusiasts, it would be found that 
a great number- perhaps a majority -have a hobby 
to do radio experimenting of one sort or another. 

This may sound like a surprising statement in these 
latter (lays of radio; but the daily mail which comes 
across my (iCSk, as well as the desk of every other radio 
editor, proves that radio experimenting is still a very 
important activity in the life of radio people. 

Of course, there are nowadays different sorts of radio 
experimenting because, as the art advances, the tyre 
of radio experimenting that was going on ten years 
ago, when the radio boom had just started, is, of course, 
passed for good. At that time, the experimenting was 

chiefly with crystal sets, and there was not a great deal 
of variety in apparatus in those days. A little later on, 

when vacuum tubes were introduced, the crystal was 
promptly forgotten, and the one -tube experimental set 
became the order of the day. 

Later, MI sorts of hook -ups were tried out on the 
breadboard ; and still later, complete sets, of anywhere 
from three up to a dozen tubes or more, were experi- 
mented with. In those days, as soon as one set was 

constructed by the experimenter, it was pulled apart 
ill short order -and a new and later Cosmodyne was 
constructed. Still, radio experimenting goes on with 
undiminished enthusiasm. 

I have often made the statement in the past. that 
there will always be, in this country alone, some 200,000 
radio experimenters. Authorities may take issue with 
me over this large number ; yet I stea(ifastl- believe 
that the figure of 200.000 radio experimenters is not 
at all exaggerated. When one radio mail order house 
sends out as many as one million catalogs a year, and 
several others as many as half a million a year, this 
surely must prove that the experimenters still exist. 

Surely, there cannot be 200,000 Service glen. There 
are probably not more than 100,000 of all classes cdm- 
bined. That leaves another 100,000 made up of radio 
engineers and other radio intcreshints and pure radio 
experimenters. As a matter of fact, the class of pure 
radio experimenters who experiment just as a hobby, 
or for the sport of it, seems to be on the increase at 
the present time. 

What does the 1931 experimenter experiment with? 
There are quite a number who tinker around with new 
circuits, but it might be said that the broadcast experi- 
menter today is not in the majority. At least, a recent 
survey would bear this out. At the present time, the 
radio short -wave experimenter is probably in the lead. 
There is a tremendous amount of short -wave experi- 

mewing going on, in both the receiving and transmit - 
ing classes. Naturally the receiving experimenters 
numerically outclass the transmitting amateurs ; because 
you (lo not require a radio license to receive the short 
waves but. if you wish to build a radio transmitter for 
either 'phone or code, a station as well as an operator's 
license must be taken out. 

Again, the short -wave experimenters fall naturally 
into different classes. There are quite a good many 
who are experimenting with various adapters and con- 
verters, whereby short waves can be received on a 

broadcast receiver. Then. there is also a good-sized 
class who experiment with ultra -short waves in the 
lower wavebands, where a good deal of activity is going 
on at the present time. Quite a good (leal of this work 
takes on the nature of serious research, and the experi- 
mentations along this line are of a more serious and 
scientific nature. 

Then, of course, we have a large class of radio experi- 
menters who are interested only in sound recording ; 

and this group too, judging by the editor's daily mail. 
seems to be a vast one and increasing at a very rapid 
rate. 

Following this, we have still another class which is 
also growing by leaps and bounds. I refer to the audio - 
amplifier experimenters. There is really a large amount 
of work going on in this line. because experimenters no 
doubt realize that a lot is to be learned about amplifiers 
that. sooner or later, will make a handsome living for 
the experimenter. 

No experimenter seems to be content in these (lays 
unless he has developed his own pet amplifier, which he 
utilizes for the most -unheard of purposes. Naturally, 
every purpose requires a special amplifier; and these 
are usually built and constructed by the experimenter 
himself. 

Then, of course. there still is a fairly large class of 
those experimenters who are interested only in sets. and 
who will build anything from a two-tube portable to 
a ten -tube superheterodyne, if a new circuit happens 
to appeal to them. These workers. for instance. like 
to take battery sets and revamp them for A.C. 110 -volt 
operation. It is surprising how many experimenters 
(lo this sort of thing. just for the pleasure of it, and 
how much enjoyment they derive therefrom. 

There seems to be a feeling in the radio trade that the 
radio experimenter has passed away and is non- existent. 

Nothing could be more erroneous. The experimenter, 
today. is fully alive. and is just as up -to -date as the 
latest radio wrinkle : and. in many instances. he is a 
step or two ahead of many a radio manufacturer. 

201 
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Left, the huge exponential horn, with its ten 
units and parallel throats, from the rear; above, 
the same in side elevation, shooing the air tank 
and air hose from the compressor; right, the 
100 watt amplifier, with its power tubes and 

rectifiers below. 

An Eighteen -Mile Loud Speaker 
Electro- Mechanical Control of Compressed Air Blast Gives 

Stupendous Range to New Device Designed for 
Long- Distance Speech Communication 

By H. G. CISIN, M.E. 
TIlE recent announcement of the pur- 
chase of two of ae new type "Radio- 
Compressed :fir" sound system be 

the Na, v Department, tmdouidcii 
signalizes the advent of a new era in min- 
t' communication. The official approval 
of the purchase of this new equipment fol- 
lowed tests which have been carried on, over 
a period of six months, at the naval air 
station at Lakehurst, N. J. 

The result of these tests is to demon- 
strate, beyond all question, the enonuous 
value of these new sound systems for audio 
cvnnmumnkation fron a ship to airplanes or 
dirigibles, from ship to ship, and between 
ship and shore. During. their course, it was 
found possible to conuuilt)kate from the 
ground to the dirigible Los Angeles while 
she was flying at an altitude of about 3,000 
feet, at fifty miles per hour, with all en- 
gines riming. 

With the saine apparatus, voice Wits pro- 
jected perfectly for q i,,f , en miles, with a 
tcinul of i:; milt, an huiir hi the direction 

One of these waits is on each throat of the 
horn: :.1, output blast; d, casing; C, base; D, 

filter lock nut; E, binding post 

Fig. 1 
General arrangement of the apparatus, shozeiuy 

only one unit, however 

of transmission; and for eight miles in 
the teeth of a 23-mile wind, blowing against 
the transmitter. This is ungnestion:ibly the 
loudest reproduction of the human voice 
ever attained. 

'l'he desdopneent involved in titis sound 
system has followed a novel trend- different 
front other methods of undo. amplification, 
and for the purposes which have been de- 
scribed, better. 

A Mechanical Voice -Box 
'l'he essential feature is a mechanical 

Inriaz, patterned after the human larynx 
or voice -box (I he well- publicised ".-1 flu 
nplule "), which is the natural and original 
audio modulation apparatus. 'l'he prin- 
ciple of its operation has been adapted to 
modern high -amplification requirements, its 
a result of the research work performed by 
C. F. I)ilks, chief engineer of the Hooven- 
nire Corporation. 

'l'he construction of the mechanical larynx 
is extremely simple; in effect, it is simply 
a "butterfly" valve, which permits or checks 
the passage of air, front a compressor to 
an exponential horn, in accordance with 

the audio impulses received from a micro- 
phone through an amplifier. 

The enor vol is obtained by the 
use of a blast of compressed air to actuate 
the horn; the pressure being from 20 to 
'' pounds per square indi above normal 

atmospheric. 
The butterfly valve is a thin metal plate 

about an inch square, containing very fine 
parallel apertures for the passage of the 
c pressed air. Before the latter rauches 
the valve, it is forced to pass through on 
output chamber, which is provided with 
openings corresponding to those of the 
valve. These openings, however, are not 
normally opposite the slots of the valve, 
but alternate with them; so that the escarpe 
of the air is prevented. It is necessary that 
this valve be constructed with the most 
extreme precision; it is made of a special 
alloy, and will last indefinitely. 

As regards the frequency- characteristic 
of the valve, it bus a range up to 11,0(111 
cycles; the only limitation being, appar- 
ently, in the response of the magnetic unit 
by which it is controlled. The standard 
unit employed has an input impedance of 
2,0(10 ohms, and a favorable response -curve 
from 81 to 5000 cycles. 

'l'he valve is pivoted, and flutters back 
and forth, in accordance with the move- 
ments of the armature, which is balanced 
in a magnetic field, like that of the ordi- 
nary magnetic- speaker unit. In other words, 
the SvstCne is a large conventional perma- 
nent nent nuegnet, with small electromagnets con- 
nected in series, one on each pole piece, and 
the armature balanced in the center. These 
small magnets are in the output circuit of 
the audio amplifier, which may he con- 
nected to either n microphone, a radio tuner, 
or a phonograph pickup. 
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Power Supply System 
The air compressor is of the rotary type, 

and specially designed for work of this 
nature; it delivers 11 cubic feet of air a 
minute, at 30 pounds pressure, which gives 
a reserve of 25% over maximum needs. 
The compressor is operated by a 11/2-hp. 

motor, either A.C. or D.C., revolving at 
1,750 R.P.M. 

Fig. 1, showing the general arrangement 
of the apparatus, illustrates two filters im- 
mediately after the compressor. The first, 
or air filter, is packed with waste, to keep 
impurities and foreign substances out of 
the delicate valve. 'l'he second, or noise 
filter, is packed with copper shavings and 
felt washers, and contains baffles which give 
a muffler effect. Fr the noise filter, the 
air passes into the output chamber men- 
tioned before; and through its output grille 
and the butterfly valve into the exponential 
lawn, at a velocity of about a thousand feet 
per second, or in the order of the speed 
of sound. 

Fig. 2 

1 sketch of the inside of the lloorenaire unit, 
showing the position of the butterfly valve 

The horn is of the trumpet type, made of 
pure aluminum, and designed especially for 
use with this system; since fiber horns are 
not heavy e glu for this duty. The larger 
sizes are constructed in telescoping sections. 

The system provides an output energy of 
1(10 dynes per square centimeter (.00115 - 
pound per sq. in.) at 1,000 cycles; requir- 
ing it voice energy of 1.5 watts. ','his is 
the equivalent of ten large dvnaunic speak- 
ers, which require approximately 125 watts 
of voice energy. 

'l'he amplifier which was used during the 
tests at i akehnrst was designed by Mr. 
Cornwell, the chief engineer of the Aniplion 
Products Corporation. fader ordinary (ir- 
euutst:utces, with only as single compressed- 

(Continued on page 239) 

Fig. 3 

The butterft: valve in detail; its motion on the 
pirvt ¿li: -es the oir blast -articulation- 

The "Antenaplex" System 
The Final Knockout for the Haywire Antenna 

From Which Radio Has So Long Suffered 

By E. JAY QUINBY 

NoT all radio troubles are in the 
sets, any more than all car troubles 
are the fault of the engine. The 
hest lolls -Royce will sputter and 

falter on poor, dirty gasoline -and the 
healthiest physical specimen of mankind will 

develop sickness on a (liet of polluted water 
and contaminated food. 

Consider year Adam's antenna! That's 
where reeeirill!i troubles start. Ahead of 
that point, the troubles are in the transmis- 
sion category; butt that tangled mess on the 
roof of your own apartment house-that's 
where many radio receiving ailments are 
bred. 'fain} the average apartment house 
roof -top looks like the underbrush of a 

Borneo ,jungle; although, later, somebody 
discovered that the steam radiator made au 

better antenna than the one on the roof. 
(It would, under such conditions; 'most 
anything would be a relief and improve- 
latent.) 

In the meantime, we take high- priced 
radio sets all apart to find out what makes 
them spit and cough, and render intermit- 
tent music. Maybe we find a sub -normal 
tube, or a superheated condenser which we 
replace at a modest sum. But, where the 
conditions warrant it, why not go after big- 
ger business and clean up the whole .job at 
once? Let's get organized on this antenna 
problem. Let's plan an orderly system into 
these new buildings, and let's lern¡se the 
old ones to the satisfaction and gain of all 
concerned. 

A strong and clean radio signal input, 
minus the usual background of local inter- 
ference from surrounding electrical devices 
and circuits, is more economical and satis- 
factory than two or three additional stages 
of It. F. amplification employed to build up 
correspondingly weaker signals, which are 
usually burdened with a high ratio of local 
"mush ". Bearing this in mind, some of 
the hest radio engineers in the country have 
collaborated to produce a centralized an- 
tenna xryrleln for the modern multi-family 
dwelling; aural, after intensive research work 
covering a period of more than a year, the 
"Antenaplex" System emerged from the 
laboratory to take its place beside running 
water. electric lights, telephones. and elec- 
tric refrigerators in the up -to -date building. 

Aperiodic Master Amplifier 
'l'he Antenaplex system employs one cen- 

tral antenna, a pproxiniaately PIfI feet long, 
located in the most advantageous position 
atop the structure; where it will be clear 
of surrounding objects -and as far aseav 
as possible from the source of undesirable 
kcal interference -and where it will collect 

"National Sales Engineer, Centralived Radio, RC.4 
l'ietor Co., Inc. 

a maximum of the desirable radio signal en- 
ergy. ','his radio energy is fed into a de- 
vice known as the "intensifier" (1, Fig. A), 
usually located in a penthouse as near as 
possible to the antenna. It employs four 
ltadiutnou s -une UX -280 rectifier, and three 
I"X -245 amplifiers; which make it possible 
to transmit and distribute 100% of the an- 
tenna signal energy to each and every radio 
outlet throughout the building. This device 
draws approximately 100 watts under nor- 
mal operating conditions. 

The .Intensifier is coupled into the "Caab- 
luy" line, which is a lead-covered cunductur, 
new to the radio art. The "Cabby" is only 
5116-inch in diauteter, and may he run in 
conccaled metal conduit, or in surface wire - 
mold. ('alloy may be fished through hol- 
low partitions, or it :nay be run on the sur- 
face, secured by little clips designed for 
the purpose. Thus it is .suitable, practical, 
and economical for installation in new con- 
struction work, as well as for existing struc- 
tures. 

Where I 'i r -line noises are troublesome, 
a specially designed filter (2) is employed 
between this device and the 110 -volt, 60- 
cycle power line. to keep these disturbances 
from being passed through the .Intensifier 
into the Cabloy lines. A suitable fused 
switch (3) for the power line, and the usual 
approved antenna lightning arrestor (4) and 
grounding devices are also employed at this 
point on the system. 

Connections to Receivers 
NVIterever a "radio outlet" is to be lo- 

cated, it .small metal box is mounted, flush 

Fig. A 
The ...Iutea.dhrr" (1) is a mash,- ,ampli6 r for 
all broadcast f requencies . its m tpnt tli a nigh 
the (',Noy at the lots..., ,iaht feeds all the re- 
ceivers u, the system, tea, ielt tanne independently. 
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1 
Fig. B 

t' Flush plu, serving nue set 

in the wall in the case of new construction; 
while for existing structures, the box may be 
mounted on the surface, if desired. On a 
suitable plate (Fig. B) attached to this box, 
is mounted a pair of pin jacks, for con- 
venient antenna and ground connections to 
the radio set. 

Concealed within this box is a little cart- 
ridge- like device known as a "Taplet" (Fig. 
C), which performs the happy function of 
passing the R.F. energy from the antenna 
I n to the radio set, without accepting any 

Fig. C 
The "Tatter" or "i rut" connect ion fits 

behind the plate 

kind of interference back into the transmis- 
sion line; thus preventing any interaction 
between the various radio sets which may be 
operating simultaneously on the same sys- 
tern. 

In the last outlet box on such a transmis- 
sion line, there is located also another little 
cartridge -like device. known as a "'remi- 
nd" It looks just like the Taplet but, in- 
stead of being finished in black, it is finished 
in red, for identification. It serves as a 
line-terminating device and, of course, is 
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Fig. 2 
The "Cabloy" or output line from the "Antensifier," or aperiodic mater amplifier, is designed to 
supply signals for fifty receivers, and will do so if not over 300 fret of line is used. Above this 
the number falls off as shown. The "Cabloy" is a complete shield against the pickup of local 

interference; while the "Tapir," connection prevents feed -back into the line from a receiver 

Fig. D 
.4 combination outlet for light and radio pinos; 
an internal metal partition separates the circuits. 
As many as fifty outlets are served by one 

"Cbbtoy." 

connected across the line between the Cen- 
tral conductor and the sheath. The sheath 
of such a line is efficiently grounded to the 
nearest cold -water supply pipe: (a) at the 
Antensifier end of the line; (le) at the other 
extreme end of the line; and (c), at the 
lowest point on any lines which, for con- 
venience, nay be run downwalyd.s, and looped 
upwards again to some higher level in the 
building. 

Characteristics of the System 
The Antenaplex system is designed for a 

.50(1 -foot maximuru line with a 1 't of fifty 
radio outlets, but longer lines with corre- 
sI tingly fewer outlets may be employed, 
as shown by the curve (Fig. I). The design 
of this system permits as many as five An- 
tensifier units to be connected to one an- 
tenna, and, since as norm as fifty outlets 
con be fed by one Antcnsitier on ;500-foot 
line, this means that a max nmm of two 
hundred and tine outlets may be energized 
by a single antenna. 

It is of special significance that, even at 
this maximum loading, all outlets on the 
system deliver 100% of the antenna signal 
energy to the radio set, without the lochl 
interference which would otherwise be picked 
up by the usual bony lend -in wires. 'l'he 
Cabloy, being metal sheathed, effectively 
shuts out everything except that which is 
picked up at the antenna, and, having lo- 
cated the antenna where it will pick up 
good, clean signals, these signals can he kept 
clean and transmitted all over the distribu- 
tion system to all points where it is desired 
to deliver them to the radio sets. 

A curve (Fig. 2) is reproduced herewith, 
showing how successfully the engineers of 
the RCA Victor Company, Inc., have pro- 
duced a "flat" response, on this system, over 
the entire broadcast band, from 500 to 1500 
ke. (It is interesting to note that a differ- 
ence of 5 D.B., while readily measured by 
instr nts, is only slightly noticeable by 
the human ear, because of the logarithmic 
response of the latter. It corresponds to a 
voltage increase of 80%, or drop of 44 %.) 

A forthcoming issue of RADro-Cam-1 will 
illustrate and describe methods of installing 
the Antenaplex system. 
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The Latest Radio Appliances 
New Commercial Products of interest to the radio trade, Service 

Men, and radio constructors. 

RADIOROOM CLOCK 
ATIME - KEE PER, distinctly for the 

radio roost, is illustrated in Fig. A.; 
it is a product of the combined efforts of the 
ltadiouiarine Corp. of America and the 
Chelsea Clock Co., and was designed with 
particular regard to international radio 
regulations, and laws and regulations of 
this country, in connection with watch -keep- 
ing in the shipboard radio stations. 

It has been esioociallv designed also to 
facilitate trunsn,iimm of the alarm signal 

Fig. A 
/Icrc is "Sparks" official clock 

authorized by the International Radiotele- 
graph Convention and the International 
Radiotelegraph Convention and the Inter- 
national Conference on Safety of Life a 

Sea; which consists of 12 dashes (each t 

seconds long, with intervals of I second) to 
be transmitted during a period of 1 minute. 

'flic clock is provided with a sweep second 
hand and special red markings on the dial, 
making it easy for the operator to accur- 
ately time the 4- second dashes and 1- second 
spacing. Still other markings are provided 
to call the operator's attention to the 3: 
minute silent periods; which must be oh- 
served be commercial radio stations at I. 

and 45 minutes past each hour. 
The movements are of 7-jewel lever - 

escapement type; having compensation bal- 
ance, ltréguet hairspring, cut wheels, cut 
steel pinions, hardened, ground and polished. 

Altogether, this is a fine bit of precision 
clockwork. and what the well -dressed radio 
room should sport. 

DOUBLE -PUSH -PULL POWER 
AMPLIFIER 

FOR the extremely- great volume required 
for operation of an address system over 

large outdoor areas (as at parks, airports, 
conventions, and other large gatherings) an 
unusual degree of power is required. This 
condition is met in the new "'Type l: _5m" 
power amplifier shown in Fig. B. This 
design by the cngiucers of Electra d, Inc., 
has the following features: 

The circuit, which includes one '21, one '45, 
four '50's in tinuhle -pa..b -pull, and four '81 

rectifiers, is of the Loftin -White direct- 
coupled type. The undistorted power out- 
put. 21.9 watts, is sufficient to drive twenty 
1-watt reproducers. The input may be ob- 

tailed fruir a high- impedance phonograph 
pickup, a microphone, or a radio tuner 
chassis; input terminals are grid and cath- 
title connect' s- output, tu specifications. 
Weight, 115 lbs.; dimensions, 23 x 15 x 101/4 

inches high; current consumption, 315 
watts. 

A VACUUM -SWITCH 
NE\CEST among developments of the 

Burgess Battery Co. is a device, illus- 
trated in Fig. C, called the "vacuums con- 
tact"; actually, it is a simple contact device 
which, operating in a vacuum, opens. (or 
closes) circuits of relatively high power 
without the usual degree of arcing. An 
exterior mechanism is required to control 
its operation. 

The standard type shown in Fig. C is 

rated at 6 amps., 220 volts, without arcing. 
'l'he principle of the device is clearly 

shown in Fig. 1; within the specially- annealed 
glass bellows A and cylinder B are sealed 
the contact block C, contact D, and the 
leads. The rod E protrudes, and mav be 

moved up or down .t a2 -in. (pressure, 1t) oz.) 

Fig. C 
The glass adre co,n , switch. ;corking in 

a tacit,',:, .,v -operated 

by external pressure, to close or open the 
contacts. Fig. t' shows am electromagnetic 
system (using an ordinary telephone -type 
maugnet) designed for the purpose. Because 
of the internal vacuum there is between the 
electrodes no arcing, with at spacing of rover 
.001 -in. Life tests equivalent to 2.50 million 
makes and breaks have been satisfactorily 
completed. 

This is an entirely new device and all 
its adoptions have not as yet been determ- 
ined. Specific nlentiiun is made, however. 

This hiwi,-pnrrrr amplifier »rets Nrr demand 
for outdoor rolnme, wring the r mL.1t1 50- 

t pr amplifier.r-four uf them 
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Fig. 1 

The flexibility of glass allows the switch of 
Fig. C to function 

of its use in the following services: alarm 
circuits, oil burners, motor control, remote - 
switching circuits, thermostat- switch opera- 
tion, telephone, telegraph anti radio circuits. 

2d- 

Fig. D 
el new muIti- pcnuer triple switch 

NEW SNAP SWITCHES 
ONE of the pioneer organizations in the 

lield of power switches has now com- 
pleted an extensive line of components of 
interest to private and commercial techni- 
cians. One novel arrangement of these new 
switches, under the well -known "1I & H" 
brand, of Bart & Hegemnn (a division of 
The Arrow -Hart & IIegeumn Electric Co.), 
is illustrated in Fig. D. This is a multi- 
purpose unit composed of three different 
models. the "rotorpower," "multipower," and 
''push -pull" traits; all ganged together, as 
shown. 

The new units catalog as follows: "No. 
1561,' single -pule rotorpower switch, with 
soldering lugs, "No. 20510," S. P. tumbler 
switch, with ti in. wire leads; "No. 21319," 
three- w:tv," or two- circuit, t bier switch; 
"No. 1.561 -AW," S.P. rotorpower lock 
switch; "No. 80175" two -speed switch, with 
an "off' position (available at either end); 
"No. 1572," D.P. rotorpower switch. 'These 
switches are particularly adaptable to use in 
radio, and radio- phono. chasses. 

(Continued on rage 238) 



206 R:I)IO-CR: XI; 'l' 

Audio Amplifiers 
in Talkie Roles 

A review of the recent in. 
genious developments in the 
linking up of sight and sound 

reproduction. 

By R. 1). WASHBURNE 

N('\ll :Itl n.s past i..ucs Of flanto- 
Uttarr pane contained articles dis- 
cussing the design. construction and 
usi. of grower angrlilivrs and asso- 

ciated equipment, from the standpoint of 
the radio Service Man, the design engineer, 
and the experimental constructor. It is 
now time to illustrate, by practical examples, 
the manner in which these numerous phases 
of developments in the electronic field are 
being conuiercialized, butt by manufactur- 
ers and by the widcawake radio man who 
keeps in contact with the consumer. 

As far back as July, 1929, the second 
(August) issue of I1.anto -CRArr first de- 
scribed a successful, commercial design of 
honte talking -picture machine (the "'bulle 
Talkie "). This magazine has constantly 
taken an active interest in the progress of 
equipment design tending toward the per- 
fection of a uniun between high -grade atolio 
aiiiplifiers and the assiteiated sound equip- 
ment (phonograph pickups, recording heads, 
turntables, nterophones, radio chasses, 
sound-lilt apparatus). 

In Fig. A is illustrated a late instrument 
design. which attracted considerable atten- 
tion at the radio Trade Slinv in Chicago 
this summer, (and which should arouse equal 
or greater interest at the Trade Show in 

Fig. A 
The projector lens o¡ 
this KCl Victor com- 
&nation appears at the 
right of the horizontal 

tuning sente. 
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New York City, scheduled for the early part 
of September). 

In the final analysis, we Iine1 that, although 
it lists for close to a thousand dollars, its 
complexity lies more in the imagination of 
the observer than in the machine. It in- 
corporates talkies, an autocratic record 
charger, .a recorder, a microphone, and a 
radio receiver (with tone control, remote 
timing control, late -model superheterodyne 
chassis, and twin- reproducers). 

'l'he writer feels that there lies, almost 
totally dormant at the present n'ornent, a 
tremendous nmrket for an instrument com- 
bining these features in manners particu- 
larly suited to individual Iocnlities. 

"Sound" in Schools 
The fiilliwing enlightening statements of 

Mr. William S. Paley, !'resident of the Cu- 
lutiia Broadcasting System, is quoted from 
Martin Glut's book, Radio and Its Future: 

"During the sunnier of 1929, the Secre- 
tary of the Interior, at the request of the 
department of Superintendence, appointed 
a commission to study the educational pos- 

Fig. B Fig. C 
The "Consolette. the trnie;tor on the left, with the control panel inset beneath it. In the view of the right side, the .aynçlrunaus turntable in position; observe its large size. 

sil ilitie.s of the radio. The stage was thin 
set for a new era of progress." 

And again: 
"i; Ii¿(aatit.nal radio will do much for one- 

E00111 rural schools. '!'here are now in the 
United States 160,(100 one -teacher schools 
which give instruction to more than six 
million young people. Severn! million more 
are in small rural or town schools. As an 
experiment and research reveal the most 
effective educational uses of radio, there will 
grow up a system of broadcasts to serve the 
schools throughout the nation. 

"No one need think that it will be easy 
to harness radio for the schools. It is a 
hard and difficult problem. But, inescap- 
ably, this new tutti of learning will find its 
place in the schoolroom and in the !home." 

(A more intimate light on the po.sibiii- 
ties of school radio is found in R,,L. in 
Rilueolion, by Armstrong Perry. Sec al.i. 
7'his Thing Gulled Broadcasting, by Gold- 
smith and I.esrtrbuura.) 

A concrete aspect of this virgin field is 
found in the figures which indicate that there 
are more than 250,000 school buildings in 
this country of ours, having a daily at- 
tendance of over 20,000,0011 students. ('niplc 
this with the faet that the average ciinay 
scItuol being pit up today costs about 
$250,000, to properly take cure of a thou- 
sand or more pupils; and it is serti that a 
few hundred dollars more or less, the rust 
of some form of sound equipment, can stake 
little difference in the financial budget. 

It now remains to prove that sound equip - 
tnent will make a great difference in raising 
educational standards. '!'his the writer will 
attempt by clearly showing the merits and 
adaptations of various types of newly de- 
veloped sound devices; while at the salt 
time pointing out additional (and perhaps 
primary) uses. 

Classifications 
Preparatory to listing the classes, in'n 

which fall the various circuit and instru- 
ment designs, there may be in order an 
explanation of the nomenclature. 

"Talkies" are talking motion pietiir.; 
whether the synchronized sound is on alise 
or filet. "Auttotnatic" phonographs nie 
equipped with mechanisms winch cause the 
disc records to be exchanged automaticall. 
"Pre-pay" instruments include a coin tunic 
which controls the operation. "I'utrtablc" 
units are designed with particular regard to 
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eutupactness, lightness, and portability. 
"Combinations" incorporate two or mm 

distinct functions. "Non-sync." devices pro- 
vide for sound (such as incidental music 
or microphone announcements) which is not 
synchronized with the picture. 

Following is a list of nearly all the com- 

binations at present available as commercial 
devices; of course, it is possible to combine 
these units, within certain l' 'ts, to obtain 
a particular effect: 

!Ionic Talkies; 
Industrial Talkies; 
Ad%ertising Talkies; 
Non-Sine. Tlkies; 
Talkies and Ralic; 
Radio- I'hunu. Cum bin ations; 
Automatic Phonographs; 
Pre -Pan . \lit uinatic Phonographs: 

Fig. I) 
flic lecturer is using a microphone with the 

portable "Filmophonc" to explain the dom. 

Pre-Pay Automatic Recorders; 
Midget Radio - Phono. Comb.; 
Special Combination: 'l'adkies, Auto- 

matic Phono., Recorder, Radio (with 
remote- control), tone -control, and 
twin reproducers). 

"Home" talkies is a misnomer; for there 
is nothing to prevent a "home" talkie being 
used in a school, or in any other public or 
private institution. The only l' 't is the 
size of its audience; which is, mostly, a mat- 
ter of the camera-to-screen distance and the 
projector- lanais power. In general, though, 
exceptional care is taken in the cabinetry 
of talking motion -picture machines designed 
for milady's home. 

A particularly fine example of sound en- 

gineering and woodcraft is the "Consolette" 
Dome Talkie, ''Ni,. 750 C." illustrated in 

Figs. R and C. It is a product of the Pa- 

cent Electric l'onp:ny, and one of the most 
refined instruments of this type developed to 
date. 

As the cabinet top is immovable, it may 
be pernm:anently trimmed. The front left 
panel slides (in steel springs and felt, to 

prevent Iihratinn) to the right, exposing the 
projector. A door on the left side of the 
cabinet, Fig. Ii, presents the projector for 
adjustment; but is closed during projection. 
The door on the right side, Fig. C, enuring 

the "show" is in the convenient position 
shown, for exchange of records, etc. 

The projector is equipped with a motor- 
driven rewind; silent clang intermittent; si- 

lent, high- torque induction motor (common 
to projector and turntable) ; special gear 
box to insure absolute synchronism; helical 
micarta gears; automatic fr: g device; 

automatic light trap, to prevent injury to 
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filin. The projection speed of the 16-mm. 

film may be .switched from 16 frames per 
second to 24; smooth projector motion has 

been adopted to eliminate film flicker; a 

165 -watt lamp makes available a picture 
measuring b x li feet, although a collapsible 
screen measuring 3 x 4 feet, or a special 
one, 26 x :11 inches, is available. 

The turntable rotates at 33 1/3 r.p.m., 
regardless of projector speed; a 16 -in. tone- 
arm pickup is used; equipped for silent or 
sound picture projection, and non -sync. (in- 
cidental) or synchronous sound. The mid- 
get reproducer is renunahle, for placement 
near the screen during latrge image pro- 
jection. This amplifier uses one each of 
types '24. '45, and '80 tubes (volume con- 

trols appear in Fig. 11, underneath the 
projector). 

Films Available 
.\bout eight eoncerns are producing flin 

reels in the IIi -owl. or "home-movie" class. 

'Purse films, of which there are available 
more than 2,000 subjects (e 'dy, educa- 
tional, feature, sporting, travel and special), 
are rapidly becoming available to the home 
projectionist through the process of "ro- 
tat ;mi.- 

Circulating book libraries (usually in sta- 
tionery stores) are familiar to everyone, 
and the few cents they cost us, per week, is 

at small charge for the benefits we derive. 
Circulating film libraries, at our favorite 
radio supply house, will afford even greater 

Fig. 
The Filmophone is shown in a console, with 

radio combination, for home or auditorium 

pleasure and education; and, Iilnms thus be 

ing available at low rust, should be profit- 
able to the dealer for the sane reason. 

Film libraries already are established iii 
many cities. 

Industry Speaks 

The U. S. Navvy, Arma', and (Sureau of 
\limes, and many manufai tmarers, have avail- 
able 16 -mou. films, ill usl rat inrr various ac- 
tieities and processes, which are lent gratis. 
"31inintmre \loviez," official organ of the 
16-rem Motion Picture Board of ' /'rade, is 

dedieatcul tu the Promotion of this type of 
film in all its uses. 

Mr. Allen \logensen, assistant editor of 
Factory anti Industrial .11ana;lenient, is 

quoted as follows: " tlavies offer one of 
the most effective methods yet discovered of 
eliminating waste motion in factory pro- 
ductiun " 

its a matter of interest it may be re- 
marked that, where imipr ptu or incidental 
sound is to be employed (non -sync. opera- 
tion), an ordinary hand movie camera may 
be used with perfect satisfaction for the 
taking of industrial pictures. One method 
used by Bell & lluwell experts for obtaining 
a time -check of mechanical operations is 

to arrange a standard stop -watch on the 

front of the camera, so that its time m uch - 

cation appears in one corner of the finished 
picture. 

Clearly, movies can he used to cut down 
manufacturing costs by affording a means 
of detecting waste motion in factory opera- 
tions; this is done most successfully by 

means of a emmera which functions at the 
rate of 1,110I to 1,00) frames per minute. 
The completed filar is studied by industrial 
engineers, who detect and correct procedure 
which is seen to be faulty. Factory work- 
ers may gather from this that they may be 

compelled to work hander. This is errone- 
ous. In fact. it has been proven, (and re- 
cently demonstrated to'l'he Society of In- 
dustrial Engineers), that, after cutting down 
waste emotion portrayed on the "miniature 
movie" screen, the production of as worker 
can 1w increased anti, al the Same time. 
unnecessary fatigue reduced -more work is 

dune more ea:ill', than a lesser amount 
previously. 

Synrhnnized records may he prepared at 
the same time, or the sound nifty be 

"dubbed" in at leisure. (Details of record- 
ing procedure have appeared in the "Home 
Recording" department of lt.enro- CR.er'r). 

Still another way of handling such edu- 

cational films is to ruin the picture "silent," 
except for pertinent, impromptu remarks, 
or synchronized sound interspersed with run- 
ning comments; both of which effects are 
accomplished by means of a hand micro- 
phone and a cut -in switch or "fader." In 
Fig. D the factory- representative is shown 

breaking into a talkie to give to a group of 
district sales managers an oral explanation 
of an illustration. These managers, in torn, 
may use the same procedure later in ad- 
dressing a "pep" meeting of salesmen. 

In Fig. E is shown a close -up of the Bell 
& Howell "Filunophone- Radio"; which in 

pari, as the "Filntophone" portable, appears 
also in Fig. I) and, when equipped with the 
new 375 -watt Filmo lamp is said to fill a 

Fig. F 
The "Talkiola" portable in its carrying case; 

it also handles lame (16 -in.) records. 
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16-foot screen (90 -ft. projection), and may 
be heard throughout a filled theater of over 
2,000 -seat capacity. This is something "to 
write (tome about." 

A separate microphone connection permits 
the operator to make extemporaneous re- 
marks. :\ single motor turns projector and 
turntable in synchronism. The portable in- 
strument is of the two -unit t1e, the total 
weight being 88 lbs. One unit case meas- 
ures 25 x 17 x 8 in. (approx.); the other, 
25 x 19 x 7 in. (approx.). The audio am- 
plifier is of a high -gain type, and includes 
two '27s, two '15s in push -pull, and an '80 
rectifier. 

One case contains a Filrno 16-mu, pro- 
jector, three extra reels of film, empty reel, 
connecting curds, cables and accessories, and 
the reproducers; the second, the turntable 
and coupling shaft, nieignctic pickup, power 
amplifier, tubes, needles, and has provision 
for 16 -inch records. 

The Filmophone- ltadin, Fig. E, incorpor- 
ates radio, talkies, and electric phonograph. 

The turntable is rotahle either at ordinary 
phonograph speed, at 33 1/3 r.p.m. for 
talkies. 'l'he films may be run silent, syn- 
chronized, or iron -sync. A Howard radio 
chassis is used. 

The "Talkiola' 
In Fig. F is illustrated the "Talkiola 

Portable," manufactured by the Talkiola 
Corporation; and most of the technical data 
concerning it are applicable also to the 
"Talkiola." 

'1'ire projector handles 16 -mm. file, a 
"noiseless" mechanism being used. Projec- 
tion is upon a transparent screen; which 
may he as large as 7 x 9 feet, for a focal 
length of 25 feet. with the standard 250 - 
watt lamp. A 1 /20 -h.p. A.C. motor drives 
loth the projector and turnable; which start 
immediately in synchronism. 

Fig. G 
The "l'isio ala" contains its own serre,, util- 

i_ed in the marner shown for compactness. 
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A turntable speed of 33 1/3 r.p.m. Is 
available for standard picture records, and, 
for domestic records, 78 r.p.m. (lever shift). 

'l'he power amplifier employs a hype '24 
tube and push -pull '45's, with an '80 rec- 
tifier. 'l'he dynamic reproducer is portable 
within the limits of a 25-foot cable. A 
microphone may be plugged into the circuit 
for announcements. 

'l'he "Talkiola Portable" weighs 80 lbs., 
complete with screen, and measures 23 x 
18 x 14 in. in height. 

'l'he home model, the "Talkiola" secretary, 
incorporates also a radio set and is char- 
acterized "the miniature theatre in your 
home." 

The "Visionola" and "Visivox" 
Another instrument designed particularly 

to enhance and entertain in the hone is 
the "Visionola," (" -that brings to your 

Fig. H 
The portable "Visoeo.r" may be plugged into any 

radio receiver to use its audio end, 

living -room the whole wide world of en- 
tertainment") which is illustrated in Fig. 
G. (It is manufactured by \'isionola Mfg. 
Corp.), and a good idea of the appearance 
of the "Model C660" instrument, open for 
adjustment, threading of filmy etc., and 
closed, is obtained. 

The phonograph mechanism is in the top 
of the cabinet; the radio chassis is beneath 
the projector. A standard Columbia 
"Screen -Grid 8" chassis is used. The audio 
channel of this receiver, which is of par- 
ticular interest. is schematized in Fig. I; 
this shows the manner in which most radio- 
talkies combinations are wired. Micro- 
phones may he wired -in, in a number of 
different ways, depending upon the inli 
victual audio circuit, and the characteristic, 
of the microphone. 

Equipment classed as accessories, and re- 
quired for operation of the Visionola, an. 
as follows: one G.E. "Type TIO Preforms," 
2110 -watt projection lamp; one G. E. "7'} p, 
'1'8," 15-watt intermediate screw -base pilut 
Tamp; three hype '24, two type '27, two type 
'15, and one type '80 tubes; antenna and 
ground installation materials. 

One lever controls the projector for sync., 
non -sync. or rewind; another adjusts the 
framing. Four more, on the receiver panel, 
control radio tuning, off-on, tone, and vol- 
ume, and talkies and plain phonograph 
volume. 
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Fig. I 
The "Cinetone," especially intended for in- dustrial and scientific use, is assembled on its 

carrying case as shown. 

Projection is obtained by reflection upon 
a screen; this makes for compactness. 

In Fig. H is shown the " \"isoyox" in the 
open position of the "Model A" portable 
16-nun. talkie; it is manufactured by 
Sprague Specialties Company. (A preten- 
tious console Jlodel C is not illustrated.) 

- 

A feature of the "Model A Visivox" is 
the manner in which it derives its audio 
amplification. One plug connects to the 
light -line, for motor power; and a second 
plugs into an existing radio set, thus con- 
necting the pickup of the Visivox to the 
amplifier and reproducer system of the radio 
set. Where no radio set is available, the 
"Model B" unit, incorporating the required 
amplifier and reproducer, is used. 

The `:Model C" unit also projects upon 
a screen, and comprises the projector, pho- 
nograph mechanism for 16 -in. records (for 
sync. or non -sync. operation with or without 
the projector), amplifier, and reproducer. 

Industrial-Type Talkies 
The "Industrial Cinetone" manufactured 

by Q.It.S: De \'ry Corporation, and illus- 
trated in Fig. I, is another portable talkie; 
the sale of which, however, at the present 
time is mainly in the industrial and sci- 
entific fields. 

A large reel permits running a 28- minute 
show (800 -ft. reel); with sync. sound on 
33 1/3 r.p.m., 16 -in. records. A 250 -watt 
lump results in clear pictures up to 60 -foot 
projection. Amplifier and reproducer are 
mounted with the projector on the base of 
the carrying case. 

The scientific aspect is gleaned from the 
following words of Mr. T. M. Pletcher, 
president of the company. "'l'he inestimable 
good of having talking motion- picture equip - 
aicnt, with which to ptrtruie surgical opera- 
tions for student, of medicine and surgery, 

Fig. J 
The Caprhnrt "10 -12 -C" automatically ,-Game, 
ten re .rd., to playfon position: the hast repeat,- untll, it recrus the operator's att'utien. 
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can he readily recognized. On the other 
hand, actual talking motion pictures, taken 

in the field of industry and accurately pre- 
sented to laymen as well as to engineering 
groups, have a value that cannot he meas- 

ured in dollars and cents.... It (the "Cine- 
tone') is something that will revolutionize 
the method Of showing the world how science 

amid industry perform -mad actually tell 
clout it at the same time." 

Midget Combination 
"Lady, play your- radio -phonograph" 

may become a rather common request, if 
manufacturers follow the lead of the Cardi- 
nal Radio Manufacturing Company, which 

originated the particularly neat and com- 

pact midget radio- phonograph illustrated 
and described on page 2:38. 

The adaptation of this small -space com- 

bination instrument to use in conjunction 
with an ordinary 16-mm. movie projector 
sl Id be obvious (for instance, as an aid 

in the study of languages, where the filmed 
motions of the mouth in pronunciation are 

accompanied by verbal explanations via the 

electric phonograph). 
'l'here are now available several models of 

"pre-pay" instruments. Most of then are of 
the electric- phonograph type, and operate 
when a coin is put into the machine. In 
general, they incorporate a standard power 
amplifier, phonograph pickup, turntable and 

tor, and the reproducer; the only distinc- 
tion being in the cabinet design, the inclu- 
sion of a simple coin -operated switch which 
closes the power circuit during the playing 
of a record, and a mechanism for exchanging 
the records. 

For dance halls, restaurants, and other 
places where continuums sound programs are 
desired, substantially the same equipment, 
minus the coin- control, is used. In these 

installations the record -changer ordinarily 
operates a uban atic :ally to play either or 
both sides of a large number of records 
(perhaps 15) consecutively; and then, either 
reset automatically or to require manual 
resetting. 

Home Record -Changers 
In most instances, the record- changer in 

these big commercial ,jobs is an integral 
part of the construction and therefore not 
available to the technician who world in- 
corporate automatic change of records in 
a sound installation of his own. Under these 
conditions a separate record -changer, dis- 
tinct from every other part of the equip- 
ment, becomes desirable; and now is :IV ail- 
able in several nril:cs. A particularly com- 
pact record -changer, designed by a firm 
which has specialized for a number of years 

Fig. 2 
The system of the record -changer shown in 
Fig. J; any record may be selected for playing 

at any time. 
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The audio channel of the Columbia receiver, used as the amplifier of the ' i'isio nula "; the con- 
nections arc typical of radio -talkie practice, 

in the perfecting of these devices, is the new 

"Ca pela rt" record-changer, "Model 10- 12 -C," 
shown in Fig. J. It is manufactured by 'l'he 

Capehart Corporation, long makers of do- 

mestic and commercial electric phonograph 
and radio -phonograph combinations. 

Rath 10- and 12 -in. ',yards can be played, 

Fig. L 
The "Auto- Cinema" adds speech to the familiar 
advertising movies; the sonal is on the end- 

less til,n. 

changed, and turned over. With a special 
switch one record can be placed on the 
turntable, the adjustment set according to 
the size of the record and the magazine load- 
ed while the pickup automatically comes 

into position and the first record is being 

played. The magazine of this model holds 
9 records; the playing time, therefore, may 
be up to 45 minutes. Control connections 
are as shown in Fig. 2. 

'l'he Capeluart record- changer may be used 

in conjunction with a radio set or a mot' - 
picture projector. Tite latter arrangement 
calls for non -sync. operation (incidental 
music, or home- recorded commentaries); 
since the rotational speed is î8 r.p.m., the 
standard for domestic records, and there is 

no provision for coupling the turntable to 
the projector. The record- changer is pro- 
vided with a reject device, record unloading 
lever, volume control, and master switch. 

Consider the application of these units; 
they now are installed, to name a few in- 
stances, in the following places: In automo- 
biles, biles, as part of "sound trucks" for adver- 
tising purposes; on nwrry -fm- rounds; in 

yachts; on warships; at lathing beaches; in 
tourist camps; in hotels, inns, etc. 

Portable Amplifiers 
In addition to the 46 uses of audio systems 

listed on page 129 of the August, 1930, issue 

of haut- Cx,trr, we may add the following: 
armories, auctions, banks, colleges, gymnasi- 
ums, lecture rooms, lodges, prisons, steam- 
ships, steamship terminals, yachts, stock and 
trade exchanges, theatres and civic centers. 

Demonstrations to prospects of a sound 
installation, or the use of a sound system 
under the conditions of temporary operation, 
are conveniently met by means of the twin - 
unit publie address system shown in Fig. K. 
Plais illustrates the "Model 1111 -.1." portable 
publie address system, manufactured also 
by Electratl, Inc. (Several other models are 
available.) 

Features of the "Model 101 -A" portable 
(Continued on page 249) 

Fig. K 
The boo units shoran compose the Electrad "Model 101.1" portable public-address amplifier, ar- 
ranged for convenient transportation. d rreord- changer for phonograph programs, and a dynamic 

reproducer arc parts of the equipment. 
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Favorite Testing Equipment 
of Service Men 

Our Readers Describe Their Handy Kinks 
MODERNIZING OLD TESTERS 

By L. W. Herman 
COUN'T'LESS tube testers are in use 

which can easily be lcrnired to han- 
dle the latest tubes. Although the improve- 
ments herein noted were made on a Weston 
"Model 5:33," they may be applied to prac- 
tically any tester. lk' the use of three 
Taxlev No. 2003 S.I.t).'I. push- button 
steadies and one 5g11011 -ohms resistor, all 
of the latest tubes including the pentode 
may he tested. 

Fig. 1 shows the original circuit as found 
in most testers, while Fig. 2 indicates the 
changes made. \Chen "X" is pressed, 115 
volts is impressed upon the screen of the 
new pentode power tube; the grid test may 
then be made as usual. Switch "V" is 
pressed to obtain the reading of the second 
plate of the 'via rectifier tube. 13y pressing 
"T', a pproxiiiuttely 7.5 volts is thrown on 
the screen of any four - or five -prong screen - 
grid or B.F. pentode tuhe; the grid test 
is made as usual. All switches are shown 
in position tots used with ordinary tubes. 

In order to eliminate a loose plug -in wire 
for the cap of the screen grid, I used the 
method shown in Fig. 3, which illustrates 
the underside of the tester panel. When 
aa. screen -grid tube is to be tested, the clip 
is lifted from its position between the sock - 
ets and placed on the cap of the tube; 
after the test, the clip wire when released 
will snap hack into the cease. The half - 
hour spent in construeting the disappearing 
grid wire will pay for itself many times, as 
a c invert knee and time saver. KntiritiI 
nuts front dry cells make excellent pull s. 
when reamed free of their threads. Silk - 
covered loop wire is very pupil for the 
grid wire; wax this for long life. 

It is a simple trick to unwind the sec- 

TO 
tiETER 

Fig. 1 

I rdinary eonnectiot of t'1" and t.V sockets 
in tuba' tester. 

Fig. 2 
Three push- button switches -1, 1' and Z- und a resistor lit u tester to take pentodes 

Fig. 3 
Borrowing a trick from the parlor magician's 
buy of flicks, The cap is out of the tray except 

Tihnt wanted 

muttony from the filament transformer, mut- 
ing the number of turns per volt. Half 
way between the 1.5- and 2.5 -volt taps. 
bring ont a tap for the 2 -volt tubes. half- 
way between the 5- and 7.5 -volt leads, bring 
out a trap for the new 6.3 -volt auto tubes. 
Instal a Ytuxley 8 -point complete-break 
switch in place of the old selector; and 
your tester will be up -to -date -that is, until 
a new hatch of tubes are thrown on the 
market. 

Fig. 4 
Al r. .Vohle rues this slider to obtain very fine 
adjustments tin a standard ;rice- ;cound resistor 

for calibrat ian purposes 

FINE RESISTOR ADJUSTMENTS 
By J. E. Noble 

WHEN a fine adjustment of resistor 
values was required for sunny experi- 

mental work, I made up the vernier slider, 
for at ' "I'ruvitit" wire -wound resistor, which 
is illustrated herewith. As may be seen, it 
consists of a slider made slightly wider at 
its midpoint, with a distinct semi -globular 
indentation impressed or staupd therein; 
this indentation is made to ride tlife threaded 
channels of the resistors, allotting almost a 
micrometric adjustment to lie made. Hough 

are first uncle in the regular 
up-and-down manner; then a turn to the 
right or left (loes the trick. 

'Phase who desire an easier method of 
constructing the slider can simply cut two 
small slots in a standard slider; tiling awtuy 
the part which is not required, and giving 
the remaining small portion a slight inward 
bend with a pair of pliers. Be sure to file 
off any sharp corners which remain, to 
prevent cutting the resistance wire when 
making the adjustment. 
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I used this method to calibrate an 0 -1 
utilli :nuuteter for use as an ohmmeter; 
establishing a starting point and a halfway 
point by fastening two threads, top and 
bottom, running lengthwise on a 15,000 -ohm 
resistor. Every time the slider rude over 
the thread, the contact was broken, and a 
deflection of the needle occurred. This 
made it possible to keep tab on the number 
of turns, which on a 6- inch, 15,000 -ohm 
Electrad resistor was found to he a hun- 
dred; indicating 150 ohms per turn, or 75 
per half-turn. In this manner, a fairly 
good job was made of the calibration 

SIMPLE OUTPUT METER 
By Andrew Frecert 

AS3IA1.1. 
output meter, that is made up 

to use in conjunction with a service 
oscillator, is shown in the sketch. 

'l'he combination (of ,jacks A, Ti, C, D; 
switches S1, 52; and transformer T) makes 
a variable input to ureter J1 and detector 
CD which forms the output indicator; de- 
pending on types of sets. 

With connections to set on jacks A and 

Fig. 5 
7-his set -up is flexible for mrasu rrmnds on 

Bariolas sets; and also for continuity test.. 

13 and switches in No. 2 position, primary 
of transformer is in series with speaker: 
secondary in series with meter and detector. 
With switches in No. 1 position, input with 
primary in parallel is fed direct to meter 
and crystal. 

Willi input leads in jacks C and D and 
switches in No. 1 position, secondary is in 
With switches in No. 2 position, input is 
series with input, primary feeding to meter. 
in parallel with secondary and feeding to 
meter. 

With input leads in A and C jacks, Sl 
un Nu. 1 position and S2 on No, 2 position, 
teeter is connected direct tu input signal. 

For use as voltmeter: ,lack E plus, G 
minus f vlts; .1 tek 1: plus, II minus 25 
Volts; Jack I{ plus, 1 minus 100 volts. 

,lacks l: and .1 are for continuity testing 
or, if scale is calibrated, for use as ohuu- 
meter. 

A HOME -MADE TUBE TESTER 
By Gerald G. Wells 

OfIlER Service Men may he interested 
in the tube tester ncltieh I have built 

and had in use for some time; it may be used 
for all types, including the new two -volt 
tubes. The cost will be low, especially as 
most of the parts may (as a rude) la found 
around the shop. 

It will he necessary to wind the trans- 
former, hecmuse of the various voltages 
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1.5V. 2V. 2. 3v. 5v. 7.5V. 

11T. 15T. 1BL 22T UT 541 

Fig. 6 
1Ir. Wells built his tester, transformer and all. 

It is calibrated to the meter used. 

which it must furnish; mine was made from 
a burnt -out choke coil, taken from a power 
pack. The core has u cross- section a/4 -incur 

through the winding spool, which was i 4 
inches long and 2 inches square; the required 
turns just fill this. The primary consists of 
800 turns of Na. 30 enamelled wire, each 

layer insulated with waxed paper (such as 

bread is wrapped in). The secondary com- 
prises 54 turns of No. 18 double-outtun-cov- 
ered wire, tapped at the 11th, 151 h, 22nd and 
36th turns. While assembling, paint the 
whole transformer generously with thin 
.hili ac, before tightening the screws. 

The shunt also must be made to fit the 
walla nmieter used a resistance strip from 
an old rheostat may be cad down, in this 
manne Put a variable high resistance in 
series with the meter and a 221/2-volt "IS" 
battery; adjust it until a full -scale reading 
is obtained, and then shunt the resistance 
strip across the meter and remove resistance 
wire until a .5 -mil. reading is obtained. 

IMPROVING THE OHMMETER 
By J. E. Kitchin 

HE ordinary method of measuring re- 
sistances 

l 

sistnnces with a 4,500 -ohm resistor and 
0- 1- scale Milli;nuucter will not go below 50 

(Inns with :1 shunt; and the slide -wire 
bridge is not suitable for carrying around. 
l'he answer to Mr. Prince, on page 611 of 
RADIO-CRAFT for April, 1931, gave the right 
idea, but used too much gear. It formed, 
I 'ever, the basis of nt experiments, which 

(('os,1h,,,e,l on /ants _LO) 

METEk 

o 

L4J 
-B- 

HIGH 

R,1 

CON. 

o HIGH 

o COMMON 

O LOW 

Fig. 7 
11r. Kitchin designed his ohmmeter thus; the 

r., itch may he part of a larger unit. 
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Modernizing tae "133A" 
Set Analyzer 

An Ingenious Enlargement of a Standard 
Instrument, for Modern Requirements. 

By EDWARD M. HEISER 
NO doubt there are many Service Men 

who have a Jewell "Model 133A" set 

analyzer, and would like to modernize it 
with a minimum of expense. I believe they 

will 1w interested in the arrangement which 

I made of aline, and with whirl it is pos- 

sible to make practically all tests that are 
necessary in the field. 

'l'he original analyzer (shown within the 

dot-and-dash lines) had a i'X socket and 

a four -wire cable. It was necessary to add 
a UY socket; a. five -wire cable and a live - 
prong plug, made fr an old tube base, 

were needed also. The new apparatus was 

Mounted to the former apparatus with two 
angle brackets, one on each side, which are 

r 11 u&Wuw 

Fig. I 
Mc push -lateen switch locks when twisted 

also fastened to the carrying case and help 

to support the panels. 'l'he arrangement 
was dictated, of course, by the parts on 

hand. With that shown, the enlarged an- 
alyzer is kept symmetrical. 

'l'he detail of the switching mechanism 
shows the method of mounting used; l'axley 
,jack switches were removed f their 
franges and mounted on a piece of Bake- 

lite, which is fastened to the gain panel 
by four screws. 'l'he holes for the push 
buttons were then drilled and reamed. 'Pile 
buttons are made of a/s -inch ieikclite rod, 
Matching those on the original analyzer; 
on each button there is engraved a line, 
which is filled with white. 'l'he position 
of the line is kept vertical by a pin through 
the button, which play's in a groove in the 
bakelitc strip mounting the switches. ISy 

pressing the button down, and giving it a 

slight twist, the switch is locked in the 
closed position. In the circuit diagram, the 
Brackets indicate which contacts each but- 
ton controls. 

The phone -tip jack and the screen -grit) 
push-button switch are used in eonjuncli'ni 
with the adapters tu test screen -grid tubas. 
The adopters mec made from old tube bases, 

and sockets, wired as shown. 
To test screen -grid tubes, one adapter 

plug is placed hi the socket of the set, and 
the analyzer plug is inserted into the 
adapter socket. '('hie control -grid lead is 

then snapped/ un the lead front the adapter, 
the other plug of which is inserted into 
the socket in the analyzer; and the tube 
is placed in the adapter. The phone tip 
is }hugged into the tester panel, and the 

lead front the adapter is snapped over the 

control grid cap of the tube. 
To take the readings, the screen -grid 

push button and 110-volt push buttons are 

pressed simultaneously. The other read- 

ings are taken in the same manner as with 
three -element tubes. To change over to 

the next socket, it is necessary only to re- 

move the control -grid lead and move the 

adapter and plug as one unit to the next 

socket. 
For use in conjunction with the cathode - 

voltage switch, a reversing switch has been 

incorporated; with this in normal position, 
the cathode cultage will be negative. When 
it is reversed, :1 positive reading is obtained. 
A 511,ì811) -uhnl resistor is used for cathode 

voltage readings un the 511 -volt settle. 

The following parts were used: 
One black bake)ite imniel, 8 x î 9/1(i x 

inrh; 
flay piece black Bakelite, grooved us shown, 

11 ., s 1 , x 1/4 -inch; 
ticen pieces a/ -inch bakelite cud, cult and 

drilled for buttons; 
One Jewell "Pattern 71." A.C. meter; 0 -3- 

15-15(1 volts: 
One IVeslon "Muriel 506" (I-5 scale anuueter; 
One Feast "N(. AC 6309" snap switch; 
One Na -.Ill '1o. 423" CV socket; 
One Purley `Nu. 416" pup jack; 
Five Eby binding posts; 

(Continued an Vaye 237) 

Fig. 2 
arrangement of flic enlarged analèaer, 

the circuit of which is .shown wt page 2.17. 
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The R. T. A. Set 
Analyzer 

The Design of a Simple, Effective Testing Instrument 
for Assembly by the Service Man Who Is to Use It 

By ARTHUR G. MOHAUPT 
N cun necli ni with the work of servicing 
radii receivers, the importance of ac- 
curate, labor- saving test equipment 
needs no discussion. The increasing 

eungdexity of modern radio equipment 
wakes greater demands upon the Service 
Man, which can be met only with suitable 
professional equipment. 

For this reason, it was found that a 
necessary adjunct to the course of the Ra- 
dio 'Training Association was the design of 
a suitable set analyzer, meeting all the de- 
mands of modern servicing; with the con- 
struction, as well as the operation of which 
every student should he familiar. 

After much consideration of the prob- 
lems of efficiency in operation, the It. T. A. 
Set Analyzer illustrated here was designed 
for the purpose; and, at the request of 
lt.tnur- Ca .trr, the details of its layout and 
construction are here explained for the gen- 
eral benefit of the servicing profession. 

The instrument is to be assembled, wired, 
:not toted by its future operator, giving 
him therefore valuable practical experience 
and insight into the principles by which 
each measurement is obtained. 

Construction of the Instrument 
The completed analyzer is housed in a 

neat black carrying case of professional 
appearance, pearance, the cuve of which is held down 
by a pair of spring clips, and having a 
comfortable leather handle. '1le apparatus 
is uttnnteo upon an engraved black panel, 
the front and rear of which are shown in 

' l'reident, Radio Training Association of America. 

Figs. A and R; this carries the three me- 
ters, selector switch, and necessary buttons, 
etc. In Fig. I the connections arc shown; 
and the method of construction to Ire fol- 
lowed by the student is explained in logical 
order. 

First, mount the 5 -prong socket in the 
upper left corner and the 4 -prong socket 
in the upper right corner. Now fasten the 
three toggle switches. Next, place the two 
push buttons in their places below the 1).C. 
voltmeter. The metal tip jacks are now 
mounted in their places, and then the red 
and black -topped tip ,jacks. 'l'he selector 
switch is mounted in the lower center hole. 
It roust be secured very rigidly and placed 
so that, when the knob is turned clockwise 
as far as possible, the white arrow will point 
to the first marking, which is "Plate Volts." 
Lastly, the three meters are mounted in 
their proper places. Each unit must he 
placed exactly as shown in the diagram, 
Fig. 1. 

It is extremely important that all con- 
nections in the Analyzer be well soldered. 

Fig. B (right) 
Rear view of the analyz- 
er's panel (reversed from 
Fitt. .1). The coi! be- 
tween the two meters and 
the f X socket, at the 
upper left here, is the 
scale multiplier for the 
D.C. voltmeter ( "large 
resistor "); that at the 
lower right it the multi- 
plier for the J.C. volt- 
meter ( "small resistor'). 
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A. G. 51OIIAUPT 

An interesting step -wiring plan has been 
worked out for the guidance of lt. T. A. 
students, and is retained in this article for 
the guidance of It.tnlo- CleÀrr readers to 
whom the simple schematic circuit may seem 
a bit hazy. Make each connection in se- 
quence, as follows: Cunnect point .5 to 9; 
9-21; 5 -39., 39 -44; 6 -17; 17 -24; 6 -37; 37 -45; 
1 -3; :3 -8; 8 -10; 10 -12; 1 -42; 42-:31; 31-33; 
4 -7; 7 -41; 41 -34; 34 -40; 11 -32; 32-36; 43-38; 
38 -48; 53 -48; 47 -19; 46 -18; 50 -52; 52 -14; 
'29 -27; 27 -51; 51 -1:3. 

Now connect into circuit the two r - i.tnr. 

Pip. A (left) 
.I .,,nee of the R. T. 

1. t analyzer's panel, 
seated in the carrying 
case, ;rit, the aeresu,rieS - plug, adapter. and 
scrern -arid clip (carried 
with the -1!1.--volt battery 
in the compartment at 
the right). The meters 

upper. Hoyt No. 
563 D. C. voltmeter; 
left. Readrite 0-IO -140 
1.C. voltmeter: right, 

R, adrite O- I S -150 milli - 
ammeter. 

and the cable. The real wire on the large 
resistor connects to 49 on the D.C. volt- 
meter; and the black lead, to 28. Connect 
49 -26. 

Next, connect the small resistor into cir- 
cuit; une end to 25 and the other, point 
23, to 15. Connect 25 also to 21, and 2'2 
tu 1(ì. 

'l'he five -wire cable is passed through the 
hole in the partition of the case and its 
separate wires are connected as follows: 
green wire to point 33; black to 31; yel- 
low to 39; red to 2; blue to 1; and point 
to point 20. 
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Two six -inch lengths of wire are each 
connected tu points 54 and 47, the wires 
passing through the hole in the partition 
of the case. (The 41/2 volt battery shown 
is not supplied with the analyzer.) Lead 
54 is attached to its negative post, and 47 

to the positive. 

Pre -Service Testing 
If a receiving set is not handy to test 

the completed analyzer, this may he done 
very easily through the use of a 22/ -volt 
"B" battery. It must be remembered that 
the "30V" button of the D. C. voltmeter 
should be pressed to obtain a reading. 

Connect the negative terminal of the 
battery to the grid prong of the plug; and 
the positive to the cathode prong. The 1). C. 

voltmeter should indicate 222/ volts, with 
the rotor switch in the "Grid," "Screen - 
Grid," or "S.G.C. V." positions. 

Next, connect the positive lend to the 
plate, and the negative to the cathode. The 
saune reading sl Id be obtained with the 
rotor switch in position "Plate Volts." 

Across the filament prongs, the meter 
switch set at "Fil. V." sl Id indicate the 
same potential; also, when the positive ter- 
minal is connected to the positive filament 
prong, the negative to the cathode, and the 
switch set at "cathode." 

The final pre -service test is made by con- 

necting the negative lead to the plate connec- 

tion of either socket, and the positive to the 

cathode. With the switch in the "Plate 
Volts" position the D. C. meter should read 
backwards; and the millianmteter should 
show a slight reading at the "15" position 
of its toggle switch. 

Using the Analyzer 
The primary function of a set analyzer is 

to enable the Service Man to check the 
electrical conditions, which exist at the suc- 
cessive sockets of a receiver, against the 
normal operating data, furnished by the 
manufacturer. It is advisable to check the 
turcs in their order, following the signal 
through the receiver; that is, begin with first 
It. F., second, etc.; detector, and then the 
audio stages in their order. Instructions 
will be given here, as to a student, for the 
benefit of younger radio workers. 

To start the analysis, the first It. F. tube 
is removed and inserted into the socket in 

the tester, and the plug at the end of the 
cable is inserted in its place. A 5 -prong 
plug is attached bud, if the socket is of the 
4 -prong type, then an adapter with a S- 

prung socket and 4 -prong base is put to use. 

The set is turned on and the volume con- 

trol adjusted for maxim muu. 

First, the applied filament voltage is meas- 
ured by turning the selector switch to the 

position marked filament volts ( "Fil. V."). 
If the set is a D. C. battery- operated type, 
the push- button labeled "30" is pressed and 
the reading taken on the lower or 0-30 scale; 

but, if it is an A. C. set, then the A. G volt- 
meter is cut in by throwing the switch to 

the side marked "in" and the reading taken 
on the lower or 0 -10 scale. If no filament 
voltage is present, it is evident that the fila - 

ment circuit feeding the first lt. F. tube is 

open or shorted at soue point. 
Next, the plate circuit is checked up by 

turning the selector switch to the position 
narked "Plate Volts." 'l'he voltmeter button 
marked `300" is pressed, and the reading 
taken on the upper or 0 -300 scale. If no 

plate voltage exists (as shown by a zero 

indication) the trouble may be a defective 
rectifier tube, or a break or short somewhere 
in the "11" supply circuit. If the plate 
voltage is low or high the line -voltage should 
be checked; the rectifier also may be weak. 

The plate current also can be checked at 
the sanie time by reading the utilliamnteter. 
'l'he switch is always left in the "150" posi- 

tion; but, if the reading is below 15, it is 

thrown to the "15" position, so that a more 
accurate reading can be obtained. (Impor- 
tant: As soon as the reading has been taken, 
the switch must again be returned to the 
"150" position.) If the plate current is low, 

it may be due to a weak or defective tube; 
the line -voltage may be low or the grid bias 
too high. Too h plate current may he 

clue to excessive "B" voltage, to insufficient 
grid bias, to a defective tube, or to a bight 

line -voltage. 
(Conlintted on page 235) 
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Operating Notes for Service Men 
Some of the Points to be First Examined Whet 

Servicing Well- Known Models 

By BERTRAM M. FREED 

\ old adage, "History repeats itself," 
is suggested continually in the repair 
and servicing of radio receivers. 
Certain ntakes and models have defi- 

nite points where the first weakness is most 
liable to appear; and the Service Man who 
knows these tendencies can do the quick- 
est and best job. S of the key posi- 
tions of a number of well -known receivers 
have been found, in the writer's experience, 
as follows: 

Bosch 
In the Bosch "60 A. C... a most remark- 

able condition may be found; on tuning for 
a given station, it may be found in ton 
places, each ten kilocycles on the dial from 
its normal position. This condition will be 
nee partied by lack of volume, insensitivity, 
choking, ;Ind improper operation of the silent 
tuning meter. 'Lite trouble lies in a small 
(one -inch) black and whito resistor, which is 
located directly under the second 24 socket 
fr the left (looking from the rear of the 
chassis) and is connected in the detector's 
screen circuit. If this resistor is defective, 
it st be replaced with at one- or two - 
megohu leak. 

In this model, as well as in the "58," when 
the local- distance switch is in "local" posi- 
tion, the aerial is disconnected, and a 500 - 
ohm yellow carhop resistor is placed in 
series between the antenna tuning con- 
denser and ground. If vibration causes the 
ends of this resistor to loosen and enure an 
"open," signal pickup in local position will 
be greatly decreased or lost entirely. 

In both these models, limn or resonance 
will be caused by open circuits in the 1-inf. 
condensers connected between one side of the 

and the chassis. 

Fig. 1 

Portions of the Colonial "33" and "34" circuit: 
above, arid resistor in the push-pull input; 
below. a raplinn unit ill the boni -pass filt,., 

outside the electrical system of the receiver. 

Brunswick 
In the Brunswick "31 .\ C" filter -con- 

denser block, the components seldom break 
clown or short; but their opening results in 
abnormal hunt; bridging the filter condensers 
successively with a unit of one or two 
mierofarads will soon determine the section 
at fault. Erratic reception (that is, sudden 
loud bursts) can usually be traced' to the 
contacts of the local-distance switch; the 
switch screws should be tightened and the 
blades bent until contact can be made only 
upon ('losing the switch. 

In the ''I5 and "22" Brunswick models, 
resona ram hum hilly be eliminated Ivy re- 
moving the small (.(M)()2.5 -ntf.) condenser 
which is soldered to the local -distance 
switch; it will be found also that the per- 
formance of the receiver has been much 
improved by this change. Cases of fading 
have been caused by short -circuiting of the 
small black, oblong bypass condensers loen tcd 
next to each L "1" socket. The symptoms 
are rapid changes in vol under vibra- 
tion; and the condensers are easily checked 
by bridging them with 1,4-mf. capacities. 
Irroperation, with lowered plate voltatges, as 
often said before, may be caused by a short 
in the 1 -mf. condenser across the filter out- 
put; this is identified by two green wires, 
emerging from the filter block assembly, and 
connected to the last two lugs of the termi- 
nal block. 

Colonial 
In the Colonial ":3:3" and ":34," the most 

common defect is fanal in the 121,000 -ohms 
voltage divider; the carbon -strip wound re- 
sistor often will not carry the current. 
Failure of the 11,010 -ohm section will result 
in luck of voltage on the It. F. plates, while 
if the 60,0()O-abut section opens, there is no 
voltage on the screens. The 50,0103 -ohm cen- 
ter section usually gives little trouble; but 
the indication when it is open is oscillation, 
and lt. F. screen and plate voltages higher 
than 90 and 2(0, respectively. (Sec page 82, 
August, 1931, issue.) 

The 420 -ohm center tapped resistor lo- 
cated between the two '45 sockets, and in the 
negative leg of the power supply, may be the 
cause of an inoperative receiver; the nega- 
tive side of titis resistor opens more fre- 
quently. To short this will give recept 
but this expedient should be only temporary. 

Occasionally, one of these uoalels will he 
fount to oscillate very weakly; aligning the 
set on the higher frequencies will give poor 
reception on the lower frequencies, and vice 
versa. This condition naiy be due to one 
or more open 0.2 -mf. condensers, located 
beneath the condenser -gang shield; these 
are by- passes in the secondary returns of 
the first, second and detector stages. One 
terminal is soldered direct(' to each coil. 

Distortion and lack of grid bins on the 

'45 amplifiers is seldom due to an open bias - 
ing resistor, in these models; it is much 
more likely to be found clue to an open 
100,000 -ohms (green) carbon resistor, which 
connects from the center tap of the input 
push -pull transformer secondary to the 
chassis, and is mounted directly on the 
transformer (Fig. IA). 

It may, infrequently, be found that vol- 
ume is good on all stations except those 
at the higher frequencies, although resistors 
and condensers test perfect; tube voltages 
are O.K., etc. 'l'he cause of this condition 
will probably be found in two small bobbin 
coils, which are mounted in the antenna and 
first It. F. units of the hand -pass falter; but 
these are electrically unconnected to the dr- 
cuit. The bottom shield must be removed, 
and a continuity test made of each coil 
(A and I3, Fig. 113). Since these are used 
to couple the tuning unit more effectively, 
an open in either coil will cause reduced 
volume; it will probably occur at the lug, 
from which the lead breaks away. 

Fig .2 
Input of the Strnmherg- Carlson "10" and "II." 
showing the "range" condenser and the con- 

nection of the volume control 

Stromberg- Carlson 
Little trouble is experienced with the 

Stromberg- Carlson "10" amui "1I," except in 
certain instances; the most common troubles 
lie in an ineffective range control or volume 
control. Since some Service Men mike a 
practice of using a ground as an aerial, the 
small (.015 -mf.) range condenser is sub- 
jected to a stress for which it was not de- 
signed; it sometimes opens, and sometimes 
breaks down. In the first case, pulling the 
switch out has no result, and reception will 
be unchanged; in the second, the aerial is 
shorted directly to ground when the switch 
is in local position. (Fig. 2.) 

Ineffectiveness of the volume control, 
when the set will operate at full volume 
without regard to the setting, may be caused 
by' one of several defects; most frequently, 
by the 100,0(0) -Duni (black) carbon resistor 
connected from the control -grid return of 
the first aunt third lt. F. tubes and the arm 
of the potentiometer. Sonietinns n shorted 
0.:3 -tuf. condenser will e:ias,' tue same effect; 
these condensers are in the same unit, be- 
tween chassis and the secondary return of 
the first and third tubes. 

This condenser unit will be seen, on the 
under side of the chassis, between the first 
and second lt. F. sockets; only two logs 
are visible, each connecting to a condenser, 
while the can is common, being tmuttted on 
the chassis. The 1(01,(100 -ohm resistor is 
contained, with another resistor, in a bake- 
Mr mounting, located next to the condenser 
unit. 
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Annoying fading, found lately in the 
Stromberg-Carlson "642" and "654," was due 
to the unit containing the detectors plate 
choke; the included condensers short inter- 
mittently to the metal can. 

Sparton 
On Sparton "737" and "740" models, the 

type -485 tubes may be the cause of hunt 

and lack of control over volume; seven of 
these are used in the set. The her of 
shorted, loose -element and microphunic tubes 
of this type found upon installation is 
probably increased by the method of ship- 
ping them along with the set. 

With the great n her of sets of this 
make in use, service calls due to fading are 
increasing; the complaint is usually of "a 
continuous cutting in and out of volume." 

So far, three types of causes have been 
found. The first is in a poor contact be- 
tween the band -pass pre- selector unit and 
the R.F. amplifier proper, which I have 
described in a previous article in RADIO - 

Ca.<r-r. 'I'he connection is made by a bayonet 
pin sliding into a special spring socket or 
clip; the spring must be tight, and the pin 
guided correctly into its receptacle. 

The 1LF. unit, with five stages of am- 
plification and a detector, is untuned. 'l'he 
coils are wound on small wooden bobbins 
which are fastened hoth above and below 

the subpanel carrying the tube sockets; the 
wire is very fine and may readily snap at 
the soldering lug, or where it emerges from 
the hole. While n make -and -break con- 
nection may not interrupt reception alto- 
gether (since the primary and secondary 
are wound together, giving very close coup- 
ling), the intermittent increase and decrease 
of the signal transfer is very marked. Some - 

t' s intermittent shorts of a coil cause sim- 
ilar complaints. The usual remedy is re- 
placement; though sometimes the too. oose end 
can be fished out and resoldered into place. 

A third trouble is less frequently experi- 
enced: if the nuts work loose from the bolts 
which ground together the units of these 
sets (by metal strips passing under them), 
intermittent connection is produced. 

Victor 

In the Victor five- circuit " Micro-Syn- 
chronous" chassis, used in the "57" and 
other models, failure or burnout of one of 
the many R.F. chokes may occur; these are 
used in the plate and screen -grid leads of 
the H.F. tubes. The temptation of the Serv- 
ice Man to restore operation by shorting 
the defective part should be resisted; for 
the removal of the choke makes possible 
circuit oscillation, which will ruin tone qual- 
ity nand make tuning difficult. 

Before servicing Victor "RE -35," "RE -39" 

and "RE -57" receivers, it is good policy for 
the Service Nan to equip himself with sev- 

eral carbon resistors and several R. E. 

chokes; seldom is any other part of these 
receivers the cause of complaint. The most 
common reason for lack of operation is an 
open detector plate resistor; this .500,010 - 

ohm carbon resistor is located beneath the 
Lokelite resistor bracket. Although the cur- 
rent flowing through it is never more than 
0.4 milliampere the original resistor may be 

unable to carry the current; replacement 
with a 2 -watt component is advisable. (See 

(Continued on page 243) 

Sales Dollars from Your 
Telephone 

A Discussion of the Methods of Inducing the Customer 
to "Give Us a Ring" At the Right Time 

By FRED E. KUNKEL 
WHEN a customer wants radio service, 

he wants it in a hurry. Is your tele- 
phone number well known? Is it easily re- 
membered? How many people know your 
telephone number offhand: How many 
people have pair telephone number at their 
finger tips and associate it with your busi- 
ness in their minds? 1)u you make it easy 
for customers to call up your office, or do 
they have to f hle through a big fat tele- 
phone book for your number? 

One cannot overestimate the value of 
one's telephone number. It should :campy 
a prominent place in every piece of adver- 
tising, on letterheads and billheads, circu- 
lars, blotters or what not, statements of 
aaccaunt, receipts, wrappings and containers. 
Displaying your telephone number promi- 
nently adds thirty per cent. to the value 
tot your advertising. 

Newspaper advertising, when used, should 
always feature the telephone, which is ,just 
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as important as the firm name and address; 
and a reproduction of a telephone or of a 

person talking into a telephone is laways 
an insured eye catcher. 

"The telephone if rightly advertised, is 

your greatest silent salesman," says one 
radio Service Man interviewed: "It pays to 
emphasize your telephone number in all of 
your advertising, and particularly in the 
classified telephone directory, which is fre- 
quently a great first -aid to sales building. 

"Advertising your 'phone number promi- 
nently in the telephone directory with ample 
display space is not only profitable adver- 
tising, but it also brings in business; because 
the classified section of the telephone di- 
rectory is fast becoming it dictionary of 
where to go, what to buy, etc. -thus ranking 
a mere listing unprofitable and a prominent 
display advertisement a sure business getter. 

"When a person is unfa 'liar with your 
(Continued on page 242) 
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Radio Repairs 
ALL STANDARD SETS ON TERMS 

Ef*>R7ET 
.11r. Kunkel sent Leith his article a hunch of ads. of which these are samples. Cut out one, and 
lay it on a pape of the telephone hook. It trill be seen lure much more attractive an advertisement 
betomes, with good. hold -lettered display; and in a city of many service organizations, it is 

necessary to have your advertising stand out of the croad 



51 Radio Service Data Sheet 

RCA VICTOR "MODEL R -5" RADIOLETTE 
Also Graybar "Model 4 Graybarette;" Westinghouse "Model WR -14;" 

General Electric Model "G. E. T -12" 
remove the chassis from the cabinet; being 
careful not to disturb the setting of the dial. 
The gang condenser plates should be fully 
meshed with the stators; otherwise, the dial 
drum must be adjusted until they are. ]laving 
made certain of the positions of the condenser 
plates, replace the chassis in the cabinet. 

With the oscillator working at 1400 kc., and 
coupled to the input of the radio set, set the 
dial scale at 85 and put the receiver in opera- 
tion. Place a soft pad on the service bench 
and turn the receiver on its side. It k now 
convenient to adjust the trimmers; a special 
wrench is re, aired. A second alignment com- 
pensates for any interlocking of adjustments. 

In this smallest RCA- Victor receiver, the 
following are the condenser and resistor values. 
Condensers CI, C2, 14- to 320 -mmf. tuning 
condensers. shunted by 4- to 26 -mmf. trim- 
mers; C3, .00013 -mf.; C4, CS, C6, 0.1 -mf.; 
C7, .001 -mf.; C8, C12, 0.25 -mf.; C9, .02 -mf.; 
CIO, 320 mml.; C11. .005 -of.; C13, 10. mf., 
(electrolytic); C14, C16, 0.5 -mf.; C15, .05 -mf.; 
C17, 2 mf. 

Resistor Rl, 20,000 ohms (volume control); 
R2, 600 ohms; R3, 28,000 ohms; R4, 8,000 
ohms; R5, / -meg.; R6, 45,000 ohms; R7, 
h-meg.; R8, 20,000 ohms; R9. 13,000 ohms; 
RIO, 280.000 ohms; RH, 50.000 ohms. 

Operating values are as follows. Filament 
potentials: VI, V2, V3, 2.2 volts. Plate cur- 
rents: VI, 4 ma.; V2, 0.25 -ma.; \'3, 30 ma. 
Control -grid potentials: \-I, 3 volts; V2, 7 
volts; V3, 2 volts. Screen -grid potentials: 
VI. 85 volts; V2, 65 volts; V3, 225 volts. Plate 
potentials: VI, 225 volts; \-2, 100 volts; V3, 
215 volts. Heater -to- cathode potentials: VI, 
3 volts; V2, 7 volts. 

The only volume control in this receiver is 
by variation of potentiometer Rl; the regenera- 
tion which exists in the circuit of detector V2. 
through feedback between the secondary and 
tickler coils of L2, being non -adjustable. The 
tickler coil is wound in two sections (high - 
and low -wave) to obtain even regeneration over 
the broadcast band. The output of the detector 
is resistance- capacity coupled to the single stage 
of A.F. amplification -pentode V3. 

Grid bias for the pentode is obtained from 
a portion of the voltage drop across the field 
coil; due mostly to the plate current of V3, 
which is a considerable portion of the total 
drain. Consequently, increased current through 
this choke coil, (lue to a strong incoming signal, 
causes an increase in the grid bias; thus ob- 
taining automatically a certain degree of com- 
pensation which prevents overload. 

One filter condenser is of the electrolytic 
type, and the other is of standard paper type. 

Align the R.F. circuits at 1400 kc. It is 
advisable to use an audio -modulated service 
oscillator. connected to the input of the receiver, 
and a thermo -galvanometer connected to the 
secondary of the output transformer (in place 
of the voice coil of the dynamic reproducer), 
to obtain accurate alignment of the tuned 
circuits. 

The first step, in resonating the tuner of the 
"Model R -5." is to turn the station selector's 
knob until the reading is exactly 0, and then 
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Superregenode 
Sensitivity on the Highest Frequencies, Simple in 
the high power Obtained with A.C. Operation 

E. DENTON 
the eliminator's high- oit gm tap and the 
"B +:3110" connection to the receiver chassis. 

This method may place two voltage divid- 
ers in shunt -one in the receiver chassis and, 
perhaps, one in the "B" clin inator; differ- 

to one megohnt to reduce the voltage to the 
correct value to match the characteristics 
of the voltage divider in the receiver chassis. 

'l'he type '47 pentode operates best at a, 

plate potential of 250 volts and a control- 

Fig. A 
The A. C. receiver, showing the exterior roil mountings. The external "B" power unit, filament 

transformer, and dynamic speaker appear behind it. The controls are easy to operate. 

ences in el' attar design determine whether 
it is desirable to connect in the "B" supply 
circuit to the receiver chassis a circuit -open- 
ing switch, to prevent drain of the "11" 
blocks when time set is not in use. Where time 

°B" eliminator circuit from "II + Max." to 
"B-" tests "open," when disconnected 
front the light -lane, there is no need to use 

such a circuit -opening switch. 
Any standard '45 -type power pack may he 

used, as long as it delivers aloud 65 ma. at 
:300 volts or more; in the latter instance, it 
may be necessary to connect in series with 
the 'B +" lead of the eliminator a. heavy- 
duty variable resistor, such as the compres- 
sion -hype Clarostat, with a range of zero 

grid bias of 16.5 volts. In the A. C. Super- 
regenode, this plate or "B" potential is ob- 
tained directly from the current -supply sys- 
tem; while from the total output of this 
system st he subtracted the required "C" 
bias (obtained by means of bias resistor 
17 and, for V":3, lt:3). 

The voltage divider in the receiver proper 
roust he adjusted carefully to obtain maxi- 
mum efficiency; the setting of its taps will 
vary with the output obtainable from the 
power pack. as well as with the demands of 
the individual pentode tube selected. The 
voltage readings at the taps should he about 
as follows: A, 18; II, 90; C, 180; D, 250; 
and E, 350 volts. A slight readjustment of 

A may be needed to obtain maximum A. F. 
amplification; this is the most critical oper- 
ating value in the receiver. 

The use of a separate filament winding 
for the pentode, as specified, is not abso- 

lutely essential; it is possible to operate all 
the tubes from a single 2I/.s -volt winding, to 
which the two sets of filament leads shown 
are connected. 

The power supply should be kept away 
from the set; so that the magnetic fields be- 

tween iron -core units in the receiver do not 
couple with the filter chokes and the power 
transformer. 

Assembly of the Receiver 
For details of the aluminum case em- 

ployed,the reader is referred to the August 
Issue of lteuto- CRArr. No mechanical detail 
drawings are included in this article; since 
experimenters will use the parts that are 
available; and it is impossible to specify 
drilling holes for all the existing types of 
suitable equipment on the market. 

If the constructor follows the mechanical 
design of the author (see Figs. A and B), 
the following method of assembly works out 
well: 

On the top cover, mount the antenna coil 
and secondary plug -in base LI, and the plate 
coil base 12; spotting them so that they are 
mounted in line with their tuning condensers. 
'l'he effect of placing the coils on top helps 
the type '24 tube to oscillate more readily; 
since magnetic coupling between the plate 
and grid coils is added to the inter -element 
capacitative coupling of the tube VI. 

On the rear panel, or back, mount the 
antenna and ground posts 1 and 2, the out- 
put tip-jack terminals 9 and 10, and the 
receptacle for connection to external power 
supply leads Nos. 3, 1, 5, 6, 7 and 8. 

'l'he front panel carries the grid and plate 
tuning condensers, C1 and C2 respectively, 
which are mounted beneath their respective 
coils. 'l'he upper right -hand knob controls 
1t2, which is insulated from the panel and 
varies the voltage on the oscillator's plate; 
the lower knob, governing It1, which is also 
insulated from the panel, controls the screen - 
grid voltage of V1. 

Varying the Suppressor- Frequency 
'l'he switch Sw. which cuts in or out the 

condenser C'3 shunting 1 3, changes the fre- 
quency of the local oscillation. With the 

(Continued on palle 2:34) 

'za 

To 
ARM 

OF RI, 
FIG. 

\ 
I 

PICK-UP 
WINDING ON 1.3 

Fig. 1 

The circuit of the ,l.C. Sarerregenode follaves the principle of the reccivor using 2 -volt battery tubes, which :rus illustrated in the August issue of 
lt.,alo- CRAFT: but incorporated a screen-grid first audio stagy, as well as the necessary changes for current supply. At the right, an alternative method 

of coupling the suppressor -frequency into the detector tube is shown. 
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The "Antipodes" Short -Wave 
Super Converter 

A Self - Powered, Sensitive Frequency-Changer 
Adapted for Distance Work With Any Electric Set 

By GEORGE F. BROOKS 
ONE of the greatest difficulties encount- 

crcd, when using a Superhet converter, 
is to couple it in the most efficient wanner 
to the 11.C. (broadcast) receiver, to ap- 
proach as near as possible a max' 
transfer of signal energy. It is rarely con- 
venient to alter the antenna input of the 
B.C. set; so this must be provided for in 
the output of the converter. 

For the past year and a half nearly every 
converter described has used a type '24 
tube detector; though, since practically all 
R.C. sets have a comparatively low imped- 
ance in the antenna input circuit, it is 
ridiculous to attempt to transfer energy 
from a circuit having an impedance of at 
least 500,000 ohms (when using the '24 as 

a detector) to one of about 8,0(10. which 
is about the maximum of any receiver's an- 
tenna input circuit.) 

Of course, it is possible to lead a wire 
from the output of a converter to the grid 
of the first B.F. stage; but this would detone 
it to some extent, so that any theoretical 
gain obtained would be minimized in effect. 

Then again, taming the output of the con- 
verter to resonance with that of the chosen 
wavelength of the B.C. set would give the 
desired matching; hut this means an extra 
control with its attendant complications (par- 
ticularly the probability of R.F. oscillation 
in the R.C. set at the higher frequencies). 
This method may, however, be used safely 
and to some advantage on sets such as the 
Radiola "33" and others with untuned first 
B.F. stages (Fig. 2A.) 

Effective Coupling 
Without entering into further technicalities 

it is obvious that the '27, with its compara- 
tively low plate resistance, offers the solu- 
tion. True, it is less efficient than a '24, 

TRIMMER 

ANT 
/ 2NCGS 

TO LUG ON 
TRIMMER 

ConDENSER 

TO ANT. POST 
OF B.C. SET 

.0005- 
1 

L .000t- 
MF. 

«1t0 V A.C. 

Fig. 1 

The complete Circuit of flic converter, using 
three '27 tubes, one as rectifier. .9 jack switch 
gives rhoire of long -or short -wave reception on 

the B. C. set 

which makes a very sensitive detector; hut 
it is more adaptable for our purpose and, 
when used as a heterodyned detector feed- 
ing into the antenna of a standard B.C. 
set, the better match results in a much 
louder signal. 

I- laving decided upon that, we now en- 
counter another difficulty; that of obtaining 
the necessary voltages, both filament and 
plate, for the converter. 

It has been the practice in the past to 
tap off these voltages from the B.C. set; 
either front the power park, when this is a 

separate unit, or by means of adapters 
placed under a socket, usually the last 
11.F. stage. 

17 .00QSS-MF. .002-MF.., ABSET 

-A- 

SEC.OF ANY 
.01-10. ~--B.C.CWL 
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Fig. 2 
:Ibnre, n mrlhud ¡if nn, plias to a broadcast 
receiver 'Which is suitable with certain models. 
Below, a satisfactory power circuit for the 

purpose 

This is n had method; for, in addition to 
the increased load on the power supply of 
the 11.C. set, the drain of seven or eight mills. 
required by the oscillator and detector, and 
the extra 3.5 amperes drawn by the fila- 
ments, has the effect of reducing the voltages 
supplied to the tubes in the B.C. set. Con- 
sequently the amplification is lowered; not 
to mention the probability of damage to the 
power transformer. 

:\ very simple power supply, which can 
be built into the converter, as shown in Fig. 
2R, consists of a '27 tube used as a half - 
wave rectifier, delivering about 12 oils. at 
a voltage of 98 to 19(; (depending to n great 
extent upon the voltage of the A.C. line 
and the D.C. resistance of choke Ch.) 

Numerous experimenters claim the origi- 
nation of this circuit; but this writer is of 
the opinion that the credit should go to 
F. A. Stapler (late of the Victor Co. and 
now European representative for Fox 
Movietone Co.) who used this arrangement 
in 1927. to supply the necessary voltages to 
a portable oscillator for service work. 

The Frequency Changer 
Perhaps the most interesting feature 

about this converter is the method of 
coupling between detector and oscillator. On 

Fig. A 
One way of 
solving t h e 

furniture prob- 
lem: the con - 
Venter t h u s 
housed is at- 
tractive a n d 
handy to move. 

B.C. supers it is the custom to couple the 
grid circuits, inductively or capacitatively. 
On the B.C. band this is quite suitable but, 
on wavelengths below 50 meters, it is out of 
the question. Sufficient to say here that 
coupling between the grid circuit of the os- 
cillator and that of the detector must be re- 
duced to a minimum; and coupling must 
take place between the untuned circuits. 

Titus it would appear that the most logi- 
cal point would be between the plate cir- 
cuits, but here again trouble arose. For 
some reason, not clear to the writer, plate 
coupling caused severe hand capacity, which 
could not be overcome, even when the con- 
verter was housed in a copper can. 

A number of other systems were tried out, 
but the choice was finally narrowed down to 
the two methods shown in Fig. 3. Inductive 
cathode coupling was first used and, while 
efficient otherwise, had the effect of reduc- 
ing the intensity of oscillation on the higher 
frequencies; necessitating the use of a '24 
oscillator with variable voltage on the 
screen -grid (as shown in Fig. 3 at "A ") or 
some other means of varying oscillation in- 
tensity. This means another knob to twist, 
and is objectionable in that respect; so the 
final choice is that shown in Fig. 3 at B. 
The choke R.F.C. is a regular B.C. unit 
and must not be bypassed. 'l'he writer ad- 
vises that it be mounted directly on the Os- 

cillator tube socket without recourse to a 

mounting screw through its center; as a 

'27 OSC. SC 000 
OHMS IP 

INDUCTIVE 
CATHODE 

FEED 

.. 

-A- 

I 05C. 

1 1a te 
e 

65 CT 
CONDUCTIVE CATHODE FEED 

Fig. 3 
The method of coupling oscillator and modu- 
lator, shown above takes an added control; so tN below was used for simplicity. 
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matter of fact it is a had policy to mount 
:Iny B.F. choke by a center screw, and this 

should be avoided whenever possible. 

Design and Assembly 
From the complete layout (Fig. 4) it will 

be seen that a 4 -mf. electrolytic condenser 
(8 nlf. is advisable on 25 -cycle lines) is lo- 
cated at each corner of the sub -panel. 'l'he 

plug -in coils should be placed as far apart 
as the panel will permit. 

Below the sub- panel, as shown by the 

dotted line in Fig. 4, are located the trans- 
former choke, the detector tuning condenser, 
and the grid -leak- and -condenser. Immedi- 
ately in front of the detector coil and be- 

low the sul- panel, is the trimming conden- 
ser. which is adjusted through a % -inch 
hole in the sub -panel; this should 1w set for 
the antenna with which the converter is to 
he used and then need not he changed. The 
best way to do this is to tune the oscillator 
dial to some point around 50, and then set 
the trimmer in or out until the arrow On 

the detector knob is about vertical. 
Space was at a prenliunt in this case, so 

midget condensers were used; unfortnately, 
the only value obtainable at the time was 
200 -men f., making tuning rather critical on 
the higher frequencies. Therefore, it midget 
fixed condenser of .000.5 -inf. was connected 
in series with each tuning condenser, giving 
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band is active. It was felt, therefore, that if 
the 25 -52 -meter band could be covered with 
one pair of coils, less changing would be 
necessary. 

Operation and Results 
With the coils wound as specified and 

using an wavelength of 480 meters (this hap- 
pens to he a cleared channel so far as the 
New York area is concerned and also ee 

fairly sensitive point on the writer's set) 
the upper setting of W8XK on 2.52.5 meters 
is at 9 on the "Osc." dial; í2110 at 13; 
G5S \V at 141/2; FYA at 16; VK2Ml' at 27 

and 48, (31.28 meters); VIC3y1E it 31 and 
52 (31.55 meters). W2Xl'. W8XA1., 
\V9XF, and other American stations in the 
49 -meter hand comae in between 811 and 86 

(lower setting); the Newark airport on 52 

meters is logged at 91. 

'l'Ilis is on the 25 -.5.2 meter coils. On the 
lower wavelengths, there is little life other 
than scrambled speech and code; occasion - 
ally W2XAD is heard on 19.68 meters. 
Above 52 meters there is a host of "Illuns" 
on phone, and other signals too numerous 
to detail. 

The knob on the right controls the "SW- 
BC" switch; this is a Yaxlev "Pup" ;tr- 
ranged as shown in Fig. 1. With this wired 
as shown, the converter may be left perma- 
nently connected. 

Simply- change over the lead -in fr the 
antenna post of the B.C. set to the "Ant" 
post on the converter; run a lead (as short 
as possible) from the output post on the 
converter to the "Ant" post of the B.C. set 
(no ground is necessary on the converter); 
snake the necessary connection to the A.C. 
supply and you are all set to go. 

While the best results will he obtained 
with any modern B.C. receiver using screen - 
grid tubes in the R.F. amplifier, this con- 
verter has been tried out with great success 
on several sets of the 19.27 vintage using '26 
tubes. As a matter of fact, the B.C. set 
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an effective value of 143 uuuf. which is suit- 
Able. 

'l'he coil winding data are given with Fig. 
1; the reason for the unusual steps is that 
host of the interesting reception is between 

25 and 52 meters, and few of us are able 
:0 devote h time to listening during the 
:arty morning hours when the 14 -24 meter 

Fig. B 
The chassis of the ". h.- 
tipodes'" converter (the 
reason for the name rmov 
be .seen above.) It wit! 
be seen that parts are 
few, and shielding is 
not required. Operation 
is sfmpte; there are only 

two controls 

Fig. 4 
The panel is shown in 
the small sketch above 
with its dimensions; it is 
wooden. The general 
layout appears below and 
may he compared with 

the pbhylraph 
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: \\1: \L(;.\\I:\TEU \V1ItIi1.ESS 
(AUSTRALASIA) L I M 'TED 

Wire less House 
167 -9 Queen Street, Melbourne, 

2nd July, 1931 
Mr. G. F. Brooks, 
9408 78th St., 
I1mne Park, N. Y. 

Dear Mr. Brooks: 
Very many thanks for the interest you 

are taking in our experimental transmitter, 
\'K3MIE. We have received your reports 
for 15th April, 23rd April, 29th April and 
the 2n1 May. 

Your report of the 15th April, supported 
by the gramophone record, is the most in- 
teresting one we have yet received. We 
have tried the record and, considering the 

number of stages through which the trans- 
mitter has passed from the microphone to the 
Uutput of your gramophone record, the gll:d- 

uty is very good. In such circumstances, it 

would be rather ambitions to think that final 
reproduction from your' gramophone record 
would closely approximate the transmission 
as it left the aerial; but it was extremely 
interesting to hear \'K3\IE on your record. 
We thank you particularly for sending ns 
this record and we hope to hear from you 
again. 

Yours faithfully, 
AMALGAMATED WIRELESS 

(A /ASIA) LTD. 
II. JOHNSTON, Etrgiarre. 

Copy of a verification of his recording, rrrr reed 
from Melbourne, Australia, by Mr. Brooks. 

used by the writer is a Sonora (1928) 
"Model 4(1 ": using the equivalent of three 
'27 tubes in a Loftin -White It. F. amplifier; 
the usual detector; and a '27 stage of A.F., 
with push -pull 245 output. 

With this combination, some excellent 
house recordings have been made of the 
chimes of "Big Ben" in I.ondon, England, 
as relayed by G5SW; also selections of 
operas front 121(0, Itnnle, Italy; and an- 
nouncements from \'K2ME and VktIME, 
Sydney and Melbourne, Australia. 

In conclusion the writer would like to 
Mention that he will faithfully reply to all 
inquiries on this converter, and will assist 
as far as possible those who are sufficiently 
interested to attempt its construction. 

List of Parts 
Two Ho mina Hum! 200 -nun f'. midget con- 

densers (140 f. preferable, as ex- 
plained); 

One National "Type G" dial, clockwise 
movement; 

(Continued on page 249) 
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The Speech Inverter 
"Scrambled Speech," That Peculiar International 
Language, is Familiar to Many Short -Wave Fans. 

Here is How it is Created. 

By C. H. W. NASON 
Yoi: may have guessed, in view of the 
distortion found in radio receivers. 
that many startling effects could he 
produced were it not for the useless- 

ness of such "stunts" at speech frequencies. 
The push -pull amplifier, for example- 

though renowned for the fact that it auto - 
uuaticnll- cancels out distortion, will pro - 
dtwe nothing but second harmonics of the 
iul ut if one of the windings is reversed 
as shown in Fig. 1. 

NOW, although harmonies are easy to pro- 
duce eleetrically, we have not as yet dis- 
covered any suitable method for producing 
the sal -harin on ie or "fractional" frequen- 
cies. Thus, if we were to "mess up" a sig- 
nal by producing and transmitting a har- 
monic thereof, there would be no way in 
which we could rescue the signal and bring 
it back to its original form. 

Demonstrators have recently shown, un- 
der the auspices of one of the large elec- 
trieal manufacturers, a device for speech 
"inversion" in which the words spoken into 
the microphone come out distorted utterly 
beyi n l recognition by the ear -hut still in 
such a state that they may he rescued for 
translation. 

1-se of such a system in transoceanic 
telephony results in privacy of messages 
without resort to special systems of trans- 
mission. Outside of this (and the possi- 
bility of broadcast programs being "sewed 
up solid,' so that the listener would have 
to pay for his entertainment) there seems 
to be little use for such a device. It does, 
however, make an interesting to for scien- 
tific demonstrations. 'l'he operator says 

o 

m 

5.000 

OSC. 5000 CYCLES 
FIG 2 

O SIONI.L 5000 

. I bore. a circuit producing a second -harmonie 
output. Below the straight-liai- graph (diagonal) 
of the diderenec- frequency created by a varying 
audio ton modulating a constant 5000 -cycle 

oscfllati n,. 

something in plain English into the "mike" 
-such as "telephone company"--only to have 
a bit of gibberish such as "play-o -floc, 
crick -o- noya.' renie out of the speaker. 
Then, by studying the effects, lie may re- 
verse for procedure; he speaks some un- 
intelligible phrase into the microphone, so 
that the voice from the loud speaker will 
be fraught with meaning. 

Method of "Scrambling" 
This is d by a colplctc inversion of 

the frequencies of speech; that is to say, 
t le "lows" become "highs; and vice versa 

MODULATOR DEMODULATOR LOUD 
MICROPHONE 

I \ SPEAKER 

20.000, I3000,. 
LOW PASS HIGH PASS 

FILTER FILTER 

25,000 
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-Ti p z / 
Y 15,000 B 

',V 10.000 C 
E 

5,000 

T ; + H 

Fig. 3 
Above, ornerai arrangement of the .speech 
.tcramb /cr: belote, the corresponding stages of 
the signal. :I, natural speech -hand: F simple 
inverter- carrier; C, inverter- carrier, tmnhdated: /l, lote -pass suppression: F. high -pass sup- 
pression; F, inverted sideband: G. demodu- 
lating carrier; H. inverted- or serambled- 

speeelt -hand, as transmitted 

(Fig. 2). The resultant sound -weave im- 
pulses can be sent out over a telephone line 
or a radio transmitter -receiver system; at 
the far end of which the procedure is re- 
versed so that the speech becomes normal 
again. 

Let us suppose that an incoming signal, 
such as the output of a microphone, will 
contain frequencies ranging from sixty to 
five thousand cycles. If this incoming signal 
is combined with a steads oscillation of 
about five thousand cycles, resulting fre- 
quencies tau be as follows, in cycles: 

Lnput Ca rrier Sun Difference 
11$) .5000 51011 4900 
500 5(111(1 5500 4500 

2001) 5180 70103 31100 
300 51100 8(5)1) 2000 
4500 SINN) !1501) 5(R) 
49(R) 5000 9900 100 

A glance at the first and last columns will 
show that they are exact transpositions of 
each other. We must then achieve our re- 
quired frequency inversion by transmitting 
to the loud speaker only the "difference" 
tc ems of the resultant heats. 

Fig. 4 
The fundamental formulas (L and C in henries 
and farads) for the design of (.)) high -pass 

and (B) low -pass baud filters 

This is readily understandable; as it is 
the salue procedure carried out in the design 
of superheterodyne receivers; except that 
here the local oscillation is fixed and the 
intermediate frequency variable. 'l'he in- 
toning signal, which is mixed with the 
50(R) -cycle oscillation, is variable between 
60 cycles and 5000. 

'e must devise a method for nixing the 
incoming signal with the local oscillation 
and au method for removing from the signal 
fed into the loud speaker, the sum- frequen- 
tics, the carrier and the original incoming 
frequency. 'l'he s -frequencies and the 
carrier proper can readily be removed by 
the use of a "h)w- pass" filter cutting off at 
5000 cycles. For example, such filters as 
those shown in Fig. 4 would serve this 
purpose. ('l'he design of such filters has 
lucen covered completely by G. W. fierce 
in his uwnuuæntal work, "Electric rie Oscilla- 
tions and 1- ares," but may well be re- 
peated.) 

All we require is a knowledge of the lm- 
pedances between which the filter is to 
work, and the cut -off frequency desired. In 
the equations shown in Fig. 4, Z is the im- 
pedance of the structure in which the filter 
is to be inserted, and L and (' are the in- 
ductance and capacity expressed in henries 
;Ind farads. Fig. 4A is for at "high-pass" 
filter, and Fig. 411 is for the "low -pass" 
filter. 

Such an arrangement would not, however, 
give satisfactory speech inversion; because 
the direct speech would come through the 
filter much stronger than the inverted 
speech, and the effect would be spoiled. 

To avoid this difficulty, it is necessary to 
separate the direct and inverted speech suffi- 
ciently, in frequency, so that they can be 
filtered apart. A simplified sketch of the 
arrangement for doing this is shown in 
Fig. 3. The speech A (in the frequency 
graph below) modulates a 211,000 -cycle car- 
rier I3, producing upper anal lower side - 
bands C. After passing through the low - 
pass (D) and high -puss (E) filters, only the 
lower sideband G, which is inverted, re- 
mains. Demodulating this with a 15,000 - 
cycle carrier G brings the inverted side - 
hand down to natural speech frequency I1, 
but quite free of any content of the original 
uninverted speech. 

'l'he commercial apparatus used for in- 
verting speech is, of course, more el :ihorate 
and refined; involving balanced modulators 
and demodulators, hand -filters and testing 
apparatus. 
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How to Use 
Pentodes 

PART III 

By C. E. DENTON 

N the preceding issue of 1tAmo-CaMMF, 
the writer discussed the electrical char- 

. . eteristics and presented graphs show- 
ing the effects of various plate and 

screen -grit) voltages, on the performance of 
Ille pentode tubes; carefully ignoring the 
.election or specific mention of devices to 
be used as efficient coupling units in the 
output circuits. It would be well, at this 
point, to discuss various ways of coupling 
the output of it pentode to the standard 
t) pas of reproducers. 

The calculation of the required load in 
the plate circuit of tu pentode, for maxims m 
iuolistorted output, is governed by the de- 
gree of second -harmonic distortion per- 
niissihle. 

.47 OUTPUT TRANS. 

"B +-250V. 

COIL 

Fig. 1 

The added Arid- filament rapacity C is created, 
is tube operation, by the "reflection" of the 

plate load bark info the input 

Push -pull connections, because of their 
effect of even- harmonic cancellation, do not 
offer the same problem; but it is still ad- 
visable to have a condition for miniuuuu 
second- harmonic distortion, since this offers 
a reasonable value of plate load for a prac- 
tical third- harmonic minimum. 

The third harmonic, in either push -pull 
or straight circuits having a load in the 
plate circuit designed for miniunuu second - 

harmonic distortion, will equal about 0.15 - 

watt, with a fundamental output of 2.6 

watts, or 6 %ó (third- harmonic output in 
per cent. of fondamental. Sec lt.tnIu-CRAi r 
September issue, Page 162, Fig. 9.) 

This exceeds the permissible 1tMA rat- 
ing but, strangely enough, has the advan- 
tage of giving nacre potter to musical over- 
times, which occur at the hither audio fre- 
quencies; and it is bencli<i uI in so-called 
"sideband- cutting" R.F. angiliI1ers. 

Reference has been made to the fini that 
the load in the plate circuit of a pentode 
should be about one -fourth of the plate 
resistance, for minimum harmonie distor- 
tion; and that, because of the high plate 
huilait:Ince, the maximum voltage gain, in- 
dicated lw the amplification factor, cannot 
he attained. 

If the conventional load in the plate cir- 
cuit (twice the plate resistance) could be 

used in the case of the pentode, the voltage 
gain would be approximately 63; but, under 
the limitations imposed by the inductive 
load, we find that our voltage gain is less 

than 15! 
How these tubes with screens build up 

our hopes, and then break them down ::gain! 

Bass Reproduction 
Mont' experimenters hearing pentode - 

equipped sets for the first time are sur- 
prised that the tubes are capable of bass - 
note reproduction. Perhaps we should say 
that the higher audio frequencies are not 
accentuated as much as would be expected 
at first thought. 

As the iurreasc of frequency causes the 
effective 1u :.d in the plate circuit to increase, 
so are the capacities of the load and tube 
reflected back to the input circuit; and 
this, in turn, tends tu l' 't the amplitude 
of the higher audio frequencies (Sec Fig. 1). 
This input capacity C may vary from about 
4 to ais much as (i0 f.; depending upon 
the tube and plate -laid factors, auttl the 
effect of the change in frequency of the 
signal on the grid. 

Output transformers for coupling pen- 
todes tu dyn:unie reproducers are available 
and work quite well when their primaries 
are shunted with suitable capacities to 
limit their impedance at the higher audio 
frequencies. 

The hest results will be obtained from 
pentodes when they are made to work into 
dynamic reproducers. 'Phis is due to the 
small variation of the voice -odl's impedance 
over the audio -frequency (Nand. 'Phis con- 
dition of constant secondary impedance is 
reflected in the primary, and appears as 

at prituarV laid which tends to make the 
primary impedance more constant. 

The inductive value of the load should 
be 7,500 ohms (for the types '33 and '47 
tubes), at some low audio frequency, de- 
pending tapon the design of the reproducer. 
An averagz value of 100 cycles should be 
quite satisfactory; and is approximately 
equivalent to the figure for an alunie re- 
sistance load as given in tube tables. 

Output Transformer Values 
For these conditions the primary of the 

output transformer sl Id have an induc- 
tance of about I2 henries, with a direct 
current of :32.5 nut. flowing through its 
windings. 

The value of the shunt condenser should 
be such as to bring the effective load im- 
pedance, at 5,000 cycles, down to a value 
of approximately 7,500 ohms. This con- 
denser (Cll) will have a capacity of .002 - 
nuf. 'l'he inductive reactance at 5,000 cycles 
would be :375,o0o ohms, if it were not 
shunted by the rapacity Cil the connections 
of which are shown in Fig. I. 

The turns ratio of the transformer which 
(Con/ianed on page 215) 

The Stenode System 
A Technical Debate, ¡'ro and 

Con, on the Actions in the 
New Circuit 

A COMMENT 

Editor, RADIO- CRAPr: 
Your article on the Stenode in the August 

issue was brought to my attention by one 
of the members of our organization, with 
the request that I clear up some miscon- 
ceptions that might arise from u reading 
of the same. 

You are quite right that it matters not 
on what basis the mathematical analysis is 

carried out, "all will finally bring us to 
the same point." The reason for this is 

very simple: It is simply because the ability 
of a circuit to puss modulation without 
suppression of the higher frequencies de- 

pends solely upon its time constant. 
Now there is absolutely nothing Mysteri- 

ous about this term, which seems to be 

avoided with horror in most practical maga- 
zines. 'l'he time constant of any circuit 
is merely the time in seconds required for 
the current to come to 63% of its final 
value, after any change in the impressed 
voltage. l'or a comuton D.C. circuit it is 

given simply by L /It; and for the c 

tuned circuit by 21. /lt where L is the in- 
ductance in henries and It is the radio - 
frequency resistance in ohms. 

The interesting fact is that the capacity 
of the circuit has nothing to do with the 
time constant, but merely determines at 
what frequency the tuned circuit is reso- 
nant. Therefore the fidelity of any receiver 
is determined at once, as soon as the L 
and R of the coil to be used are known. 
Since It varies over the band of frequen- 
cies; that is, is variable instead of a con- 
stant at radio frequencies, the fidelity cor- 
respondingly varies with the frequency to 
which the coil is tuned. 

In the case of a frequency -modulated cir- 
cuit (as in the Stenode), the fidelity is lim- 
ited by the ability of the circuit to change 

from one frequency to another in a given 
time. 'l'he faster it can do it, the faster 
the modulation it will stand. Suppose there- 
fore that we have the circuit working on 

in(N3 Ise. and suddenly cut it off; and at 
the same instant impress on it a frequency 

(Continued on. pate 240) 
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Fig. 2 
This circuit, aluni the author chooses to roll the "Odds and Ends," is intended for construction 
out of the experimenter's junk bu.r; it is designed for battery operation, but obtain, biasing 

voltages from resistors lustrad of taps. It may he used also for phonograph amplification. 
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The Radio Craftsman's Page 
You like to hear what the other fellow has been doing, 
and he to hear what you learn. C'mon in, Craftsmen! 

(Letters asking further particulars should be addressed to the writers directly, to save dela) ) 

A HAMS DX RECEIVER 
Editor, RADIO- CRAFT: 

I like your magazine, and I especially 
like to read "The Craftsman's Own Page." 
After experimenting with many circuits, in 
Toth receivers and transmitters, I now have 
a receiver of which I a to very proud. It 
consists of a screen -grid detector, followed 
by two '27s in the audio stages, and is cap- 
able of giving loud- speaker volume. 

As an amateur station operator, I find 
this a great help for I)X work. I have 
heard England, France, Germany, Italy, 
Spain, Norway, Argentina, Chile, Surinaiit, 
Egypt, Africa. Chinn, New 'Zealand, and It 

flock of other.; souse lacing very loud. 
The diagram shows the details. The 

values are: CI, 9 -plate midget; ('2, .0001- 
inf.; C3, .00013 -oaf.; l'3, ('li, 0.5 -mf.; C5, 
X02 -mf.; C7, 1 Inf.; C8, 01 -oaf.; HI, variable 
grid leak; It 2, 11- 511(1,1100 ohms; It ;3, 100,000 
ohms fixed; Iti., 1 uaegnluo. IA is an 85- 
millihenry choke, and 'l'1 is a 5:1 audio 
transformer. I use also a good, well -filtered 
home -trade "11" eliminator. 

The aerial switch permits ate to use a 
primary coil, which Oa es more volume, or 
the variable ;antenna contlrnser, which gives 
more selectivity, hut Nitta less volume. 

The coils, LI- It3 -1.3 may be of either 
tulle-base construction or the larger (3- 
inch) plug -in type. 

An impedance unit may be used instead 
of the resistance coupling; though I did 
not find any increase in volume therefrom, 
and I prefer the resistance coupling, which 
is cheaper. I experimented also with an 
audio transformer in its place; but, though 
it gave a great deal more volume, the tone 
was very lad and could not be remedied, 
even bv using name l "' bias. The resist - 
ance coupling gives bath tone and vol 
I mention this so that others natty profit at 
my cost; but if some have better results, 
I would certainly like to hear from them. 

The resistor 113 gives very smooth con- 
trol of regeneration; the screen -grid tube 

may give better results with a variable re- 
sistor in the screen lead. 'l'he latter wakes 
the tube oscillate too re smoothly, and sonlc- 
times gives more volume. However, I do 
not show it; since I obtain variation of 
voltage from the tap on any eliminator. 

I will gladly answer all who wish to 
write me concerning this circuit, or other& 
wise correspond with me. 

Eu. l'AUmTA, W811,111, 
328 No. Watt Street, Youngstown, Ohio. 

Mr. Seaton switches his aerial shortening con- 
denser in or out, a n toma tiento, in this manner 

(Other readers may, perhaps, experiment 
with a variable instead of a fixed cuntlenser 
in the aerial lead, to bring the antenna tun- 
ing to an even finer degree over the whole 
scale. Editor.) 

CZ 
C5 

J 1.4 

ó C8 

T o 

C7,y 

'27 7 

ri 
'27 

TO 
PONES 

OR 
SPEAKER 

o 
"C+- "Bí 22 'it TOdSV. -B+'18Ov "r 

2'h V, A.C. Fl. 

Jf r, / 'alguta uses this three -stone short-wave receiver of his amateur 
excellent DX with all -electric operation. 

AERIAL CONDENSER SWITCH 
EJilor, li.vnm- CR.vr-r: 

it is often desirable to insert a small fixer/ 
condenser in series with the antenna. This 
will usually remedy interference on the lower 
wavelengths, but will affect the upper wave- 
lengths. By using the stunt shown in the 
accompanying diagram, the calli may be 
adjusted to cut this condenser into and out 
of the eircuit at the point desired. 

The cam, as will be seen, is mounted on 
the end of the tuning condenser's shaft, to 
which it is fixed by a set screw; an old 
jnel: J is revamped and so mounted that the 
cams will open and close the circuit at the 
predetermined point on the tuning dial, thus 
shorting out the condenser. 

F. W. Sts.vmx, 
1357 F Street. N. f :.. 

Washington, D. C. 

:tt the right, the circuit 
of 3!r. McNees' short- 
wave adapter whirl,, it 
will be observed, is NOT 
of the super type. At 
the left. two of the 
adapters which he has 
built for sale: and below, 
above- and below -panri 

views of the chassis. 

station, and obtains 

A SHORT -WAVE ADAPTER 
Editor, R ant0- CRAre: 

After trying many short -wave converters, 
adapters, etc., I have found the method 
sketched the I ly one which is foolproof 
and works in any location. As I ant located 
in the heart of this city, have two 25 -kw. 
treoish:rulers fifteen feet away and a cream- 
ery with seven motors next dour, and there 
is an all -metal roof on the building where 
my shop is, you can see I have some inter- 
ference problems of my own. 

I Flo nut recommend this to anyone who 
is not able to chase out the "hugs" himself; 
but I will endeavor to answer all letters 
(some job!) The schematic is self-explana- 
tory; but keep all grid and plate leads short 
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Ind do not use other capacity values. The 
A.C. transformer must be enclosed com- 

pletely in 1 /16 -in. charcoal iron; that is, 

totally shielded. (Why not in copper or 
rlen,ieeet!) All parts must be clear of the 

)metal by at least half an inch; and ground 
the cabinet. 

Th, filaments are in series, taking hi, 
mop. at 5 volts; insert a head' -dut' 1 -ulna 

rheostat and set it to give five volts. (For 
110 -volt D.C. supply, the same filament wir- 
ing is used, with a suitable ballast resistor 
on each site of the line, and by- passed tu 

ground Ii. a 2 -iif. condenser. We have no 

D.C. here, but this instruction was given me 

by a ship's engineer.) On storage batteries, 

the adapter works fine in the shoji; and it 
is very quiet with "11" batteries. 

(!)n dirert current, it would be preferable 
tu use the 6.3-nuit '31i and '37 tube.., which 

hove beroete arailable, since Mr. McNeer 
wrote.-Editor.) 

The parts I used are those which were 

availaa1le: the aerial condenser is a Ilaun- 
munlund midget; the antenna coupler 1.1 a 

National impedance, No. 10; the chokes 

SWC were Twin- ('nuplcr; the plug -in coils 

1.2 wound on tube bases, according to the 

data below: the tuning condensers C and C, 

Pilot 8- anal 13 -plate variables; the fixed 

bypass condensers are 3011 -volt D.C. rating, 
and must be good. 

A hard rubber sub -panel was used, with 
a piece of metal the size of the bottoms 

of the cabinet for and inductive shield; for 
an all -metal cabinet, this is not needed. 

The regeneration as well as the tuning con- 

denser is equipped with a vernier dial. 
The tube base coils cover the range ap- 

proximately from 17 to 110 meters. The 

first has 7 turns for the secondary, of No. 

22 1).C.C., and 4 for the tickler of No. 30 

D.C.C. The second has 14 turns for the 

secondary, and 7 for the tickler; of the 

sane respective sizes of wire. In these, the 

wire is spaced by its own width. 

The third coil has 26 turns of No. 20 

D.C.C. for the secondary, and 13 of No. 30 

P.C.C. for the tickler; both close -wound. 

The output goes to the detector grid of 
the broadcast receiver; to the "G" prong 
on a grid -leak detector; to the cap on a 

'24 detector; and with a power detector, to 

the phonograph pickup. With high am- 

plification in the A.N. amplifier, it may go 

to the first anodin or pentode grid. The 1- 

megohni leak may be omitted entirely. 

Elimination of Inductive 
Interference 

A Discussion of the Correction of "Noisy 
Reception" Troubles 

By LOUIS VAN DER MEL 

Tllß problem of eliminating inductive 
interference is one that the Service Man 

is continually being called upon to solve. 

Inductive interference may anise from va- 
rious causes, the remedies for which are 
not always practical; lint, even if they are, 
the cost of such elimination may Ire pro- 
hibitive. In discussing this problem, let 

the brushes; and the line feeding the motor 

Fig. 1 . 

l he added capacity, shunting the inductance of 
the motor windings, raises the snare- length of 
the spark circuit out of the broadcast range. 

us first begin by defining "inductive inter- 
ference" and then proceed to analyze its 
causes and, what is far more important, 
its elimination. 

Inductive interference may he defined aS 

the extraneous "signal" which is induced 

6ÒO00 

FROM LINE I I T 
II. TO SET 

L T ,00Qq i, 
Fig. 2 

The filter ,'stem .loosen by- passes R.F. currents 
picked up by the lirnht -Zinc, and prevents them 
from entering the set at the back door -the 

power unit. 

into a radio receiver via the power supply, 
tenon, or the set itself. Sin 
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Radio -Craft's Information Bureau 
SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules: Furnish sufficient information, and draw a careful diagram when needed, to explain your meaning; use only one side of the paper. List each question. 

(hose questions which are found to represent the greatest general interest will he published here, to the extent that space permits. At least tire :reeks must elapse between the receipt of a question and the appearance of its answer here. 
Replies, magaaiues, 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. 

lust t s are of di tfering construction. please 
state which One the pattern illustrated is intended 
to tit; and the change required for the one re- maining. 

G\.2) .\ .rade for the Jewell "Pattern 88," or equivalent, instrument is shown. the holes measur- ing 1 7/16 ill, between centers, and 1 5/16 iu. f rum 
centers to top edge of scale; fur the Weston "Model 301," or equivalent instrument, these dimensions 
are, respectively, 1 13/16 in. and 1 3/8 in. The 
scales otherwise are identical. 

I. F. TRANSFORMERS -R. F. 
TRANSFORMERS 

(135) Mr. Charles T. Knowlton, Eaton Rouge, La. (S.1) Numerous issues of Untrue-CRAFT have contained descriptions of service oscillators, designed for use in aligning superheterudyues in which the 

BAKELITE 
ROD 76 

SUPPORT r 
L 

COPPER 
PLATE ` 1 

SUPPORT 

L 

C 

160 TO 200 KC. 
CO SOOT. NE. .36 S.C.C.; C 160 MMF.) 

Fig. Q. 135 
l'alnes of an intermediate-frequency trans - former for the popular 1811 -ke. range. The electrostatic shield may not be required. 

intermediate frequency is in the ueighlorhond of 
175 or 190 kc. However, I never have seen a description of an I.F. transformer operating in this 

1 

CELLULOID 
FORM 

1-DIA 

.00035 -.r 
121 T N452 tut.. TIGHT 

ANT PRI. 
2T. N933 S.C.E 

SC. -GRID 
75T.N?37 5.S.C. 

SHIELD CAN -2Ya DIA It 3' NIGH 

Fig. Q. 135 A 
lesion of an R. F. transformer for use with 

screen -grid tubes; the windings are small. 

range. While this may not be a service request, 
at least it should be oef interest to a large number 
of set builders; and even, perhaps, to a few Service 
Men who sometime might be stuck with a badly 
burned I.P. transformer and have no immediate 
repair unit on hand fur replacement. Please pub- 
lish construction details for an I. P, transformer 
of the shielded type, similar to average I.F. trans- 
formers. This should be a good item for use 
in modernizing old superhets. 

(. \.1) In Fig. (1135 is illustrated a suitable 
design for an T.F. transformer which by adjustment 
of variable condensers C will operate over the fre- 
quency band of 160 to 200 kc. (one type of small - 
space unit is shown on page 22, of the Ju Iy issue). 
The copper plate is repaired only when exceptional 
selectivity is required -as when a limited number 
of stages are to lie fused. Selectivity and volume 
are controlled also by the spacing of coils L. Brass 
supports may lee used, Tent as shown. The fur - 
mers, or spools, may lee lathe -turned Lokelite or 
wool, or a job built up of insulating washers and 
Mils. Scramble -wind the coils. 

(1).2) Please print details for the construction 
of R.F. t ran sfurnie rs of a design su italle for use 
as antenna and interstage units in modernizing old '0l.\- and '27- (tube) type receivers to the use of 
screen -grids or variable-mus. The coils should In 
as small as possible. 

(. \.2) This is rather a large order. In the first 
place, the proximity of the shield to the R.F. 
coil will greatly affect the tuning range of the 
receiver; as will the characteristics of the particu- 
lar tubes used. Perhaps the greatest factor with 
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which to contend is the minimum capacity and the 
capacity range of the tuning condenser, as pointed 
out in past issues of this magazine. Furthermore. 
reference should i.e made tu recent articles on coil 
design of the latest t, pc; in which reception at loth 
lose- and high- frequency- ends of the tuning spec- 

trum arc compensated in the design of the primary 
winding. 

llowever. still another. and mure common de- 
sign, as illustrated in Fig. 01.35.\. The object 

here has been to obtain good operation, though 
using coil forms and shield eons of very small 
dimensions. The values are those of a commercial 
product. 

The primary of the antenna coil tits tightly innside 
of the form, ou the outside of which is wound the 
secondary. 1 h primary of the screen -grid coils 
is to be spaced 1 /16 -in. front the inside of the 
celluloid winding forni. All secondaries have the 
same nu oilier of turns, and are toned by a variable 
e mote..vr rated at ".1100 3; -ntf." 

Fig. 1 

.I suitable transformer- coupled amplifier for instantaneous recording; high- quality parts should be 
used to obtain good results, and the input and output impedances must be of proper values. 

Sound Recording Questions 
and Answers 

By GEORGE J. SALIBA, B.S. 
Mr. Jack Rich, Chicago, III. 

((1.1 Can you give me any information as to 
what type of amplifier to use, and how to connect 
a microphone to an amplifier? 

(.\.) Any good three -stage transformer- coupled 
amplifier will be satisfactory for recording; the 
diagram of such an amplifier is shown in Fig. 1. 

The parts illustrated have the following charac- 
teristics; potentiometer R9, 1 /4 -meg.; RI. R4, 
50.000 ohms; R2, R5, 1,000 ohms; R.t, 30,000 
ohms; R6, 20,000 ohms: R7, 20 ohms. center- tapped; 
RS, 1.000 ohms. Condensers Cl. C3. C4, C6. 1.0 

mf.; C2, CS, 0.5 -mf. Transformer Tl is a micro- 
phone transformer; and is indicated with a two - 
winding primary, for matching a double -button 
microphone into a type '27 tube. T2 is a standard 
'27 to '27 transformer. T3 and T4 are the usual 
input and output transformers, respectively; the 

latter being provided with a secondary S which 
exactly matches the impedance of the particular 
recording lead which is toeing used. 

Care must Ile taken to isolate this amplifier unit 
from the ;Inver unit, to prevent induction hunt. 
The use of high -grade transformers will be repaid 
in recordings of high quality. Rentemi ter that the 
use of any unit of inferior quality is reflected im- 
mediately in the quality of the recordings; ordinar- 
ily by lack of extreme bass or treble notes. Test 
all resistors and condensers for rated values; making 
certain also that the units will operate under the 
rated loads. Use only tested tulles. 

The method of connecting a microphone to an 
amplifier is clearly shown itt the January, 1931, 
issue of ItAmo- CRAFT, page 440; the succeeding 
July issue, page 28; and the September number. 

Mr. A. P. Itedmon, San Benito. Texas 
(Q.) I am using my radio receiver for record- 

ing. and the results are hour. When I reproduce 
commercial records, the volume is good; but with 
home -made records the volume is very low. My 
pickup (whets recording) is connected to the plates 
of the output tulles. Cati you tell where my 
trouble may be? 

C\.) Evidently your trouble lies in an improper 
impedance match between the cutter and the ampli- 
fier output. Check your pick -up to see if it is of 
high -impedance; the value should be around 4000 
ohnts. 

Mr. Molina Font, New York City. 
((l.) Dees the re- recording of an aluminum 

record change its toue or volume? flow can it be 

reproduced to make several copies? 
(A.) Re- recording an aluminum record results 

in an efficiency loss of atout 10':. In order to 
hake several inexpensive copies of the original. 
the latter is placed on a turntable provided with 
at electric pickup, the output of which is connected 

to the input of the usual audio amplifier; the 
procedure from then on is the same as in making 
the original. 

JIr. Charles Rowe, St. Louis, Mo. 
(t).) I own a condenser microphone and would 

appreciate it very much if you will send me a 
diagram of how to hook it up to an amplifier for 
recording purposes. 

(.\.) The diagram requested is shown in Fig. 
2. The voice leads are either 50 ohms or 200 
ohms. In the amplifier case the outpttt trans- 
former secondary has two windings and these may 
be connected together in two ways; either for 200 
ohms or 50 ohms, depending upon the input im- 
pedance of the microphone transformer. 

AMPLIFIER 

CONDENSER 
MICROPHONE 

111 
ONO. +200V. +6V. -6V. 

MICROPHONE 
TRANSFORMER 

VOICE 

P 

5 

TO INPUT OF AMPLI FIEQ 

Fig. 2 
Con nertianns of a raurlen.rrr ,nicrophone, which 

has its osa prrtra n s/ormation amplifier, 

RADIO BOOK REVIEW 
TALKING PICl'I-Ifl':S ANI) ACOU- 

STICS, by Charles M. R. Balbi. Fore- 
word liv Sir Oliver Lodge. Published by 
The Electrical Review, London. 5 x 71i4 

inches, 126 pt,ces, cloth; 70 illustrations, 
and two folding charts, 
'file first portion of this look is devoted to the 

'history of sound- moving pictures; the first prac- 
tical development of which is attributed to Eugene 
Lauste. whose principal patent (British 18.057 of 
1906) "has long been the 'liest seller' of the English 
patent office. having already gone through seven 
editions, with an eighth in prospect because of the 
unprecedented demand for it." The American and 
British systems of recording and reproducing are 
interestingly, and not too technically, described. 

The second half of the work is devoted to the 
problems of the acoustic of an auditorium. and 
the methods of design amid construction which most 
be followed to obtain the lest results; as well as 
some discussion of the characteristics of repro- 
ducers and of the human ear. .\ final short chap- 
ter deals with power supply for a theatre. The 
illustrations are valuable and informative. 
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Take the 
?? ?out of 

repair work 
Know at once the 

Resistors 
you need 

This valuable book tells you the 
type, range, and power rating 
of the units required by any 

make of radio receiver 

The I. R. C. Resistor Replacement Guide 
has simplified the work of thousands of 
Servicemen. We are now offering it in 
a new pocket size as shown above - 
handier to carry and use- It has more 
pages than before, more complete data, 
and is bound in a durable leatherette 
cover, to stand rough wear. 

FREE With Metallized Resistors 
Purchase any 10 I. R.C. Metallized Re- 
sistors of any recognized jobber and you 
will get this authoritative Replacement 
Guide free-or it may be bought for $1. 
Loose -leaf sheets, made up by our en- 
gineers, are mailed periodically without 
charge to every holder of the Guide - 
and keep it constantly up to date. Mail 
the coupon -get this new and improved 
book at once, 

Published by 

INTERNATIONAL RESISTANCE CO. 
Philadelphia and Toronto 

Makers of 

RESISTORS 
:Ill orders for Resistors referred to Jobbers 

C -10 INTERNATIONAL RESISTANCE CO., 
2006 Chestnut St., Philadelphia 

Gentlemen: (Cheek offer you are interested in) 
LJ I enclose $1.00 for Replacement Guide. 
Li Please send price list of Metallized Resistors. I wish 

to purchase assortment of ten, which will entitle me 
to Resistor Guide Free. 

NAME 

ADDRESS 

CITY STATE 
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SIMINOM 

Official RADIO Service Manual 
WITH u R E E Supplements 

mailed to Manual Owners every 60 days - 
T HE progressive Service Man finds it essential to keep 

right up -to -the minute with new sets as they are placed 
on the market, particularly from the servicing viewpoint. 
It is required of him to repair accurately any receiver, re- 
gardless of model or manufacture. To facilitate the work 
of the Service Man, the NEW 1932 OFFICIAL RADIO 
SERVICE MANUAL will give every diagram or circuit that 

will ever be needed; and in addition, it will show him how 
to service properly and in a much shorter time, a receiver 
of any make and construction. 
Over 30,000 copies of the first Manual were bought by men 
in "every branch of the radio industry. THE NEW 1932 
MANUAL WILL BE BOUGHT BY EVERYONE IN THE 
RADIO FIELD. 
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w 

The Contents of the 1932 Official Radio Service Manual 

A tep -hy -A ep anal' -i tplral radio 
receiver. which has all the features and ail 

all 
possible 

l thi I 111 n s ion been included in arseingl design 
for the Instruction of the .service technician. 
This chapter runt ados a great many pages. fully 
illustrated by many diagrams to crake e cry 
point plain. It Is the most valuable ontribu 
nun to the radio service field that has Bern 
made, and nothing like It has ever appeared 
in print. 

A complete Manual on the operat ion or all 
type: of vacuum tubes. whether new. standard 
or obsolete. No question that you could possibly 
ask in connect ion st nth the operation or usage 
of vacuum Indes ha: been omitted. A discussion 
of the operating voltages for various type of 
urbi. and m hat occurs when they are der - 

o'erIw°led. is given. Completely Illustrated 
vc lai charts and diagrams. 

Complete service data covering all modern 
radia receivers wh lilt the technician Is likely to 
encourt cr in hi .work. together with specialized 

notes covering the peculiarities of the 

Indbi 
a 

.maI receivers. .\ special chapter Is dr- 
volrel to of the older receivers which were 
not included e in the first Ilaumml. 

I'raeü holly all data of an exrinsire resnmP on 
the °iteration of the new Pentode and Variable 
Mu tubes. a 

, 
used In the latent receivers. 

with cnnmlete information and their character - 
Istic.. 

superheterodyne A rnmp'rh Brent 
peculiarities 

t the smitin 

Instruct inn 
inherent 

alignmentiesf 
with 

oscillator on 
and intermediate - frequency circuit.. Cmmislrte 
trouble -hunting Information on the superirter- 

°dynes. leaving no important detall untouched. 
rho a special chapter on tools used un super- 
heterodyne gin nits. 

A Manual on the full operation of the various 
set testers and . nalyzer e s now o the market. 
lista on the eon,truct ion of serviceable testing 
equipment; tube voltmeters. output meters. os- 
ci : brturs. aligning tools, etc. 

A special large sect ion in devoted to 3itdget 
reich ers. This chapter runt a ins the difficult 
problems that are titi-t With In ties type re- 
ceivers-hove to service them most ermtnntiraliy 
-lime -.saving .short -rut: -where to look first for 
trouble;, and, of coarse, 3 sub-sect ion devoted 
to the einult diagrams of the most important 
midget sets un the market. 

Practically all of the .schematic diagrams and 
hook ups are now augmented by full color cod- 
ing,. and by the Inclus loll of the compÌer 
circuit and rodhm atrgement of the in- 
dividual part -. zsarding to RM.% sirrt'fica 
tiens. This into°al inn at is of n(413111103, 
im 

r 
portance to the Service and will save 

the cunt of the honk man) t I ute over. 

Complete Servire Manual on the commercial air 
craft equipment now being rompt led for use nn 
cnuunerrlal ainrays ; in order that the tech- 
nician may be put In a pas it ion of increasing 
Lis income by the servicing of receivers on 
planes pas his through the local airport. 

All available new data on the contmercial 
short -wave receiver: and converter,. Including 
hook ups. diagram,. and servicing dota on such 
receivers and coverter.. lLmy 1932 receiver: 
are now equipped with shortwave hoer. or 
converters. and it is important tu the Ser °ire 

Man and technician to knmr this phase of the 
art. as It is increasing year by year. The 
problem: of of meet tog exterior converter. and 

nieseript lun t of them. including hok -up. of 
such eom encre. is Mc. tided In this chapter. 

A complete and exhaust lye chapter featuring cir- 
cuits and service data on the nacre tin°, 

ir 

puddle -adder;: systems. 1111 on talking t. 

picture equipment. This Is a phase cr 
nh led the S 

e 

-n 'ice Maur often e vr' look.. 
yet it h on Important source of lc i i 

A large mount of material shown here - 
entirely near. 

.1 complete seel ion giving dozen.; of table 
datai oit varioles phases of radio servicing. 'l'IF 
material shown in this chapter Is all "meal 
and is of a prartleal nature; this informatii', 
alone. Is curl h the est I re price of tir bark. 

I 'onnrlete hitch, of standardized e a'or radin:.. 
for ei.tnr. crie table-. e most i i risa nt 
and swill he referred tu dari IN by thon.turd- qd 

n 

Ihmuands of radin Service Men all oe. tr, 
country. 

IN ADDITION - 
there are n 2.11°11 complete diagrams. lark c 

ups, and special reference data on commercial 
revels ers. ln many rie as. the book cota in: 
.special infornmd inn on the servicing of Such 
receivers a recommended by the manufacturer. 
In our lao year's YLumal we showed motu ly 
the receiver ,Iiagrams thenmIves. and we in- 
cluded tittle ,ort ,or icing data. In 932 the 1 llau- 
sal. are sic Mg a lof 

the 
us auartutl of 

. miring tala for many f the 
and 

cet 
echoer whirl; 1; also u distinct :md Ingo - :nn 
departure. 

Additional Features- 
Supplement: to the New Manual will be Hurd every 60 
days FREE OF C11ARtE. 

FREE Question and .Answer Service to every owner of 
the Manual. 

Blank pages for recording noten, diagram, or :sketches 
are included. and are transferable to any part ut the book. 

The New Manual will contain three times as many Pages 
ana to Inc as many diagrams and circuits as the first 
Manual. 

THERE WILL BE NO CUT PRICE ON TILE 1932 
M.tNC.tt. ANYWHERE. After it is publinicd, the 
prices becomes $5.00. 

NOTE ! 

Land year the Supplements were 
mailed to subscribers on a regular 
subscript ion basis at the rate of 
f3.1o. This cost was in addition to 
the prim d f::. SU for the klauual. wan THE 19:12 OFFICIAL RA MO 
SERVICE M.tNt'.u. fur \\Tisi. 
Itht'EIYe: TRI: SUPPLEMENTS 
Y.)'RItY rit Id.tn S \CITIIUI't' ANY 
. \I tiitTION.11. CHAIR: E This is 
the most sensational offer given by 
any publisher at any time. 

Mail Coupon TODAY! 

GERNSBACK PUBLICAT IONS, Inc. 

196 -08 Park Place. New York. N. Y. 

Name 

I 

.tddrPSn ..__.__........_ _._____..._. 

RC-10 

I ern lose heresy Rh remittance of $4.00. check or 
order preferred, for which you are to .end me 

the 
m 

NEW 19:32 OF1'11'I.t1. ItA1110 SEIl1'It'4: MAN- 
I I AI. at the pre' porri iratinn pt'Irr. 1 undeet and that 

all the Additional Features and the New material 
ss 111 be included in the \Immal and Supplement-. 

_I 

CIO . State I 



234 

SKINDERVIKEN 

The Most Sensitive Microphone Button 
(ACTUAL SIZE NOT BIGGER THAN A QUARTER) 

You can easily make a highly sensitive detecto- 
phone by using a Skinderviken Transmitter Button 
to collect the sound waves. You can build your 
own outfit without buying expensive equipment. 
Think of the fun you can have with such an 
instrument. 

You can install an outfit in your home and hear 
the conversation being held all over the house. 

Full directions for connecting up the button for 
use as a detectophone are given in our 12 -page 
booklet. 

These wonderful little SKINDERVIKEN micro- 
phone buttons may be used for hundreds of uses, 
such as: 

RADIO AMPLIFIER PHONOGRAPH AMPLIFIER 
DfTECTOPHONE TELEPHONE AMPLIFIER 

STETHOSCOPE LOUD SPEAKER AMPLIFIER 
MICROPHONE CRYSTAL SET AMPLIFIER 

HOME RECORDING OUTFIT, ETC. 

95c EACH Two for $1.75 
12 -PAGE INSTRUCTION BOOKLET 

containing suggestions and disarms for innumerable 
uses, furnished with each unit. 

EVERY AMATEUR SHOULD HAVE TWO OR THREE 
OF THESE AMPLIFIERS IN HIS LABORATORY 

WE PAY $5.00 IN CASH 
for every new use developed for this unit 

and accepted and published by as. 

SEND NO MONEY 
When the postman delivers your order you pay him 
for whatever you have ordered, plus a few cents 
postage. 

(Canada and Foreign: cash with orders) 

PRESS GUILD. Inc.. RC -1031 
16 Murray St.. New York. N. Y. 

Please mall me at once as many of the following Items 
as I hare Indicated. 
....Skinderviken Transmitter Units at 95e. for 1; $1.75 

for 2; $2.50 for 3; 53.20 for 1. 

When delivered I will pay the postman the cost of the 
Items specified plus postage. 

Name 

Address 

COY State 

The ROOSEVELT 
SUPE R HETE RODYNE 

Uses ne 
w 

Pentode power 
tubes, also new type 

variable -mu semen 
grid. 7 tubes in ill. 
IO KC. separation. 

wonderful tone and 
great distance. "Litz" 
Bank - Wound Coils. 
The most perfect ra- 
dio ever built. 

a rl, e. 
$A4-50 , iIJv 

tutus 

NEW CUB MIDGET 
T. R. F. Circuit. Pen- 
tode, Variable - Mu, 
Fine Tone. Pries 
complete. $49.75. 

Dealers and Agents: Write for Discounts! 
COMMONWEALTH RADIO MFG. CO. 

843G W, Harrison St., Cable RADCOM, CHICAGO 
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The New A. C. Superregenode 
(Continued from page 223) 

parts utilized, the oscillating circuit works 
at the natural frequency of the transformer 
(30 kilocycles) when C3 is out of circuit; 
when it is cut in, its capacity of .001 -nif. 
tunes the oscillations to 21 kilocycles. In 
'fable I, the values of C3 corresponding to 
various suppressor frequencies, and the sig- 
nal frequencies to which they are best 
adapted, are shown as computed on this 
basis. With other specifications of 12, of 
course, capacity values will change in in- 
verse proportion to the inductance com- 
prised. (See "How to Figure the R. F. 
Coil Secondary,' by the author, beginning 
On page 37 of the July, 1931, issue of 
RADIO-Clem-1%) 

It is even possible for the ingenious Con- 
structor to use a fan switch, or condensers 
fitted with plug -in terminals, to approximate 
Most closely the optimum suppressor -fre- 
quency over the whole range of the receiver's 
tuning. 

The base is drilled for the 5 -prong de- 
tector socket \'I; the 250 -millihenry R.F. 
choke RFC; the equalizing condenser C4; 
the bypass condenser C5; the A. F. trans- 
former '1'; the oscillator socket, \'2; the 
A. F. socket, \'3; the pentode socket, \'4. 

'l'he A. F. coupling condenser C1O is 
bolted to the base. 'l'he condenser bunk 
with five 1 -mf. units, C6, C7, C8, C9, C12, 

is placed in the center; with the voltage 
divider resistor R8 held in place, by busbar 
connections to the condenser bank. Mount- 
ing CI1 near socket V4, and the oscillator 
coil L3 near V2, completes the layout. 

Fig. 2 
This diagram, showing the 
effective amplification of 
the Superregenode's audio 
circuit, which gives a 
margin of potter for auto- 
matic control to overcome 

fading. 

More letters covering experiences with the 
super- regenerative circuit are invited; and, 
if questions do not come too fast, and are 
accompanied h sta piped and self- addressed 
envelope's, the author will endeavor to answer 
then[ all promptly. 

List of Parts Used 
Two hlanuuarlund "3IL \C- 12.5" 1.25 -uuuf. 

short -wave condensers, CI -C2, and two 
Kurz -Kasch vernier dials; 

One Hanuoarlund 1t -to -110 meter "Model 
L\ \ "1' -4" short -wave kit, 1.1; 

One Hmonlarlund 14- to -I10 meter "Model 
L\í'1 -4" short -wave kit, 1.2; 

One H arlund "Type RFC 2511. 250 -nth. 
R.F. Choke, I{FCI; 

One Htuuuuarlund "Type EC 80" 80 nmsf. 
equalizing condenser, C4; 

One Flechtheim filter block (five 1 -nlf. 
units), C6- C7- C8- C9 -C.12; 

One Ferranti "Type AF -5," 3.75 -to -1 ratio 
audio transformer, T; 

One Sanganw .002 -mf. double fixed con- 
denser unit, C5 -C13; 

One Aerovox .11)1 -mf. fixed condenser, C3; 
One Stenganto .1116 -oaf. fixed condenser, C10; 
One Aerovox 25 -111f., 25-volt tan- electrolytic 

condenser, C11; 
Two Electrad 50,0(N) -ohnt "Super- Tonatrols, 

R1 -112; 
Two Electrad 2(1 -ohm V -type resistors, 

R6-R9; 
One Electrad 5(N) -ohm wire -wound grid re- 

sistor, 113; 
Two Durham 1 -meg. 1 -watt resistors, It 1- 

115; 

3.75-1 EFF,u150 
RATIO 

A29V. 

INPUT 
p s 

.í1V. 

[FP AL 514.5 

16.5V. 16.5V. 

TOTAL VOLTAGE GAIN 5500, APPROX . 

7.500 
OHM5, 

LOAD 

Wiring and Operation 
The filaments are wired in first, running 

the twisted leads under the chassis. All 
other leads are run in the most direct man- 
ner, depending upon the design of the parts 
used, and their placement. 'l'he center - 
tapped resistor 116 is soldered to socket 
\'4, and the resistors R3, R4, R5, 117 are 
soldered to their respective terminals, be- 
coming self -supporting. 

Little more need be said; as the illustra- 
tions show the simplicity of the whole de- 
sign and wiring. 

'l'he leads to the plug -in It. F. coils sl Id 
be left ,just long enough so that the metal 
cover can be removed to replace tubes, when 
required. Do not depend upon the metallic 
connection between shields at this point for 
grounding. Run wires to all grounded parts, 
especially- between tuning coils and con- 
densers. 

Hon and other local disturbances seem 

low in comparison with the signal level, and 
the high signal -noise ratio is an excellent 
condition in a short -wove receiver. 

One Electrad 4041 -ohm wire -wound grid re- 
sistor, 117; 

One Electrad "It 71 13,000 -ohne voltage 
divider, 118; 

One Carter hatters- switch; 
One Acme 3) -4-e. I. F. transformer or 

equivalent (see preceding article for other 
options), 1.3; 

Four Pilot UV (5- prong) sockets, \1 -\'2- 
\'3 -V4; 

One 1- :caey 7 -wire cable, :3- 4- 5- 6 -7 -8; 
Two Eby lettered binding posts, 1 and 2; 
One output connection block, 9 -10; 
One aluminum cabinet 7 x 9 x 18 x 3/32 -in. 

thick; 
Miscellaneous hardware (two National 

screen -grid clips; screws, nuts, lock -wash- 
ers, wire, etc.). 

Data for the coils I.1 and 1.2 were also 
given in the August issue of R.vnto-C'R.ta-r; 
this and the articles on short -wave coils 
which have appeared in recent issues may 
be consulted by the constructor. The widest 
option, of course, is open to 151151. The coil 
design may be modified (with tuning eon- 
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leasers of very small capacity and larger 
inductances) to spread the tuning over the 
bands below 41) ureters; and, with proper 
regulation of the suppressor - frequency, 
extraordinary results ratan be obtained -as 
other experimenters with this circuit have 
reported to the athor. 

Optional Oscillator Design 
While three methods of constructing the 

oscillator circuit, used to generate the sup - 
pressor -frequency, were given in the original 
article, a large proportion of the letters 
received by the author are complaints from 
constructors that they could not purchase 
the 30 -kc. Acme transformer specified, and 
are unwilling to accept the other suggestions. 

Another alternative is therefore given 
here. Take at Silver -Marshall "131) '1 "' coil 
form (1 inch in diameter, 21 /., inches long, 
with 98 threads in the winding space) and 
wind on it 630 turns, in seven layers, of 

No. 32 I). C. C. wire, fur the secondary' or 
grid coil. Over this, at the lower end, the 
pickup coil 1.3 is wound -100 turns of No. 
:18 enamelled wire. Do not bank -wind. 

The tickler or plate coil is 300 turns of 
Nu. 38 ennuldled, wound into the small slut 
which is cut into the base of the coil forth 
for the purpose. The form is made to plug 
into a regular UY socket, for case in con- 
nection. 

With a shunt capacity of .001 -mf., the 
secondary will then tune to about 45 kilo- 
cycles, suitable to an ultra -short wavelength; 
and higher capacities will lower the fre- 
quency in proportion to the square routs of 
their value-as indicated in the table, which 
N'11S made for a transformer of much higher 
inductance. For the coil ,just described, the 
capacities needed will he in the order of 
.01 -uhf. at 20 meters; .05 at 40, and 0.2 at 
80 meters. 

The R. T. A. Set Analyzer 
(Continued front paie 213) 

Control -grid hins or "C" voltage is deter- was formerly made tu the control -grid on 
the tithe. mined by Moving the selector switch to the 

posit inn marked "Grid," and pressing the 
voltmeter push-button labeled "30)." If the 
reading is less than 30, the Inaba' marked 
"30" is pressed so that a more accurate read- 
ing any be obtained. If the "l "' bins is too 
high, it may be due, in general, to a ground- 
ed grid connection, an open grid circuit, or 
shorted bypass condenser. if the 'l "' bins 
is too Ism, this may he due to an exhausted 
"C" battery, a defective grid -bias resistor, 
wrong line -voltage, or a defective tube, in 
most cases. 

If the tube under test is of the 5 -prong 
type. then the cathode is the next circuit to 
be checked, by turning the selector switch 
to the position marked "cathode." The volt- 
meter button marked "30" is pressed, and 
the reading taken on the lower scale. If the 
reading is materially different from the 
specified value, it is evident that the biasing 
resistor is shorted, either partially or cotu- 

pletely. A break may also be somewhere in 
the circuit. 

Screen -Grid Tube Tests 
In the case of screen -grid tubes, two other 

tests must be ruade; while a few changes are 
necessary. Tue tube is inserted into the 5- 
prong socket, .rad the control -grid at the tl p 
of the tube is connected (by means of tl e 

special cord that is provided) to the tutetll 

tip jack marked "Grid." The tip ,jack 
ma died "Grid Lend" is connected Iry mews 
of a wire to the connection in the set which 

A B C D E 

Fig. 2 
1lie external connections of the .cet analyzer, 
through the jacks, permit continuity, resistance 

and capacity testa. 

'l'he first of t.:o tests is the bias on the 
control -grid, which is obtained by turning 
the selector switch tu the position marked 
"S.(i.l'.V.," and pressing the voltmeter hut- 
ton. (Always press the button laluIed "3110" 
first, to make sure that the reading dues not 
exceed 30.) When this has been dune, the 
other button can he used and the bias read 
on the lower scale. If the value indicated is 
not correct, the trouble will be due, ordi- 
narily, to a defective grid -bias resistor, a 
defective tribe, a grounded connect ii nu, or a 
shorted condenser. 

Second, the voltage applied to the screen - 
grid is checked by turning the selector switch 
to the position :narked "Screen- Grid" and 
pressing voltmeter button "301)." If the indi- 
cated value is riot correct, a thorough check- 
up should be made. 

This cutitpletes the analysis of the first 
It. F. tube socket; if everything is found as 
it should be, the tube is returned to the 
socket and the same tests repeated with the 
succeeding tubes. 

Of course. there are a number of faults 
which connut be uncovered in the above 
analysis, such as an open center- topped re- 
sistor, defective detector tube, wrong speaker 
connections, defective output transformer, 
poor speaker, shorted variable condenser, 
poor grid leak, open by -pass cndenser, 
nticrnphunic tubes, defective grid resistors, 
or n peur ground eunnectiun. 'l'hese, how- 
ever, can generally be Incnteil by the use 
tuf the continuity tester which will be de- 
scribed later. 

I)(1 NOT under any circumstances slake 
the mistake of inserting the analyzer plug 
into a rectifier tube socket, or the D. C. volt- 
meter will be dan ged. To determine 
whether the rectifier hihc is in good condi- 
tion, the plate voltage on the last audio tube 
should he measured. If the plate voltage is 
normal, the rectifier is evidently in good 
condition. However, if the plate voltage is 
low, the rectifier in use should be replaced 
with a new tube known to be good. If, upon 
placing a new tube in the rectifier socket, 
the voltages rise to their normal value, it is 
an indication that the first rectifier uns 
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t. t.. 
i.,E.,,,, 

8 Tube Push -Pull 
Pentode Output 
SUPERHETERODYNE 

$495 
Complete With 

Tubes 

The Crosley 
PLAYBOY 

M11 S 

exquisitely designed all wood table or mnntlo 
model, 17 inches high, housing the new Cros- 
ley 8-tube push -pull Pentode output, Variable 

u, uperheterodyne chassis with latest type Crosley 
full floating moving coil dynamic speaker. Incor- 
porates all the new Crosley features. Never before 
so much superlative radio performance at so low 
u price. 
All of the beautiful new Crosley cabinets shown here 
incorporate the entirely new Crawley Superhetero- 
dyne radio receiver which embodies sensational new 
features, many of them exclusively Crosley. Two 
five-element Pentode output tubes connected in push- 
pull; two Variable Mt. tithes; continuous (stepless) 
variable static and tone control; illuminated hairline 
shadow dial with vernier drive; combined volume 
control and on-off switch; full floating moving coil 
dynamic speaker. Features such ns these have never 
before been offered in radio receivers at anything like 
the low prices shown here. Seo your Crosley dealer 
today-bear the wonderful performance of these out - 
standing sets -know the rare values they represent. 

The Crosley CHEERIO 
A forty -inch console of enusually attractive 
design housing the new Crosste, 8 -tube path- 
pull Pentode. Variable Mu, Superhetero- 

dyne chassis end newest 
y; /- v Crosley toll floating mnv- 

gecó 
new 

mr xpraY . 
Every 1n t: ly fc- 

Complete With t re incorporated. ó'- Tubes 

The Crosley MERRYMAKER . 

A truly magnificent cabinet of rare beau. y. 
forty inches high, hosing the new Crosh.y 
8 -tithe posh -poll Pentode, Variable Mn, 

pi=/hetnew chassis 

X75.0° 

plu the new Crslcy 9u- 
ditorium sise full float- 
ing moving coil dynamic este 

Complete With 
Tubes 

The Crosley ANNOUNCER 
one of the most beautiful of all door consol, 
models. Stands 

ands 
forty-two 

ente high. In- 

puilPentod 
Á neableepMe, 

Superheteral yo,, 
ley Auditorium r e full float- 
ing 

d 
ng coil dynamic 

spa oer 

$85*00 
Complete With Tubas 

The Crosley PLAYTIME 
Itere it ist A dream come true! A grandfather 
type A. C. electric hall clock incorporating the 
new Crosley 8 -tube push -pull Pentode, Variable 
Mu, Superheterodyne ratite receiver and Crosley 

moving 
ice fell amic 

$ 
speaker. 

Quint teil dynamic .7\ W raker tune connection 
lo ihr home current oawr- 
Wtee both lock l radio. Complete With 

rskenpriea.tighllyhipÌw. Tube* 

The Crosley Radio Corporation 
POWEL CROSLEY, Jr., President 

Home of "the Nation's Station"-WLW 
CINCINNATI 
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"CHI-RAD" 
Full Information and Best Prices 

on the 
NEW S -M 726 SW 

Short and Long Wave Receiver 

NEW NATIONAL AC 5 SW 
Using 235 and 245 Tubes 

Can Be Had By Writing to Us 

National Distribuors 
MERSHON CONDENSERS 

Full Line in Stock 
Supplies of All Kinds for 

Short Wove Experimenters 

CHICAGO RADIO APPARATUS Co. 
415 So. Dearborn St., Chicago, Ill. 
Est. 1921 Dept. CF -10 

AnlazinglowPrice! 
Quality Performance 

long Distance 
Receiver 

CI 
Six tube triple screen-grid \ 
usinas 3-224, 2 -227, and 
1 -245 power tube. Easy 
to install. Will fit any car. 
Single dial control. We 
guarantee that this set 
will pull in stations within a radius f 1,000 miles and that it will de- 
liver the volume and tone qualities of 
an electric set. or your money refundes!. 

PRICE OF SET ONLY 520.00 
Pelee Complete, including tubes. batteries, dy- 
namic speaker and suppressors. all ready to Install 
and use, 539.50. Send $5.00 deposit with order, 
balance C.O.D. On foreign orders remittance in 
full required. ORDER TODAY. 

CHAS. HOODWIN CO. 
4240 Lincoln Avenue. Dept.KI50 Chicago, Illinois 

Radio's Greatest Service Manual 
is now in the process of preparation. Be 
sure to read the announcement on pages 
232 and 233 and learn about the many new 
things that are to be incorporated in the 
1932 OFFICIAL RADIO SERVICE 
MANUAL. 
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defective and should he replaced. If the 
voltages do not rise, the trouble is undoubt- 
edly due to some cause other than the recti- 
fying tube. 

The "Grid Test" 
The real vaille of a tube as an amplifier 

is not given by the amount of plate current 
flowing, but by the amount of change in 
plate current caused by a given change in 
grill voltage. For this purpose, it is com- 
mun practice to observe the plate current 
under operating conditions, and then make 
the grid more posit is c by reducing the nega- 
tive "C" bias. This is known as the "grit) 
test." The plate current will increase, and 
the anutunt of increase determines the qual- 
ity of the tube. 

l'hr "Grid 'l'est' is applied by throwing 
the upper switch, first to "Normal" and then 
to "Grid 'l'est "; and taking the difference 
of the readings. Screen -grid tubes are 
tested with the control -grid cord in the 
"Grid" and "Grid 'l'est" jacks, respectively. 

The above discussion explains the use of 
Use analyzer when the chassis of the radio is 
in the cabinet. By the use of the red and 
black jacks on the lower edge of the analyzer 
panel, the D. C. meter and the A. C. ineter 
may be used externally. Tu lest batteries, 
a wire from the negative of the battery is 
placed into the block jack marked "-." A 
wire from the positive side of the battery 
is placed into the red ,jack marked ":3(5)." 
First press the ":301)" voltmeter button :und, 
if the voltage of the battery is less than 30, 
the "30" push -button. To measure line - 
voltage, vires from the A. C. power line are 
connected into the "-" black jack and the 
red jack "140." The voltage is read on the 
140 -volt stade of the A. C. meter. To use 
the 0 -10 -volt scale on the A. C. meter, wires 
are place] into the black " +" and the red 
"10." 

External Measurements 
.1 continuity tester for the location of 

al ten resistors, shorted condensers, poorly 
stildtred connections, rte.. is available simply 
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TABLE I 
!lending 

-1 /ills. 
Ohms 
Rex. 

Rending 
Mills. 

Oimx 
Rex. 

14.0 25 53 600 
13.8 :30 4.8 700 
13.5 :35 4.3 8151 

13.3 40 4.0 9110 

13.0 4.5 :3.6 11100 

12.9 50 2.6 151111 

12.0 75 2.2 201)0 

11.5 100 1.13 2501) 
9.4 2111) 1.5 3(55) 
7.8 :3011 1.9 4(55) 
6.8 415) .9 5000 
6.0 515) .5 100000 

I.5 Mills. indicates no resistance in circuit. 
0 1i 1 ill s. indicates very high resistance or 

open circuit. 

by plugging two wires into the two black 
jacks on the right side of the analyzer (as 
indicated in outline in Fig. 2). 

By referring to 'faille 1, the resistance 
of the circuit in ohms can quickly be found. 
For example, if the meter pointer indicates 
2.6- milli :mlps, the circuit under test has a 

resistance of 1.500 ohms. Any resistor be- 
tween the value of 25 ohms and 5((5) ohms 
can quickly be tested in this manner. 

When it is desired to test batteries or 
power supplies, the separate connections to 
the 1). C. voltmeter are made across ter- 
minals I). 

In testing condenser capacities, B and C 
are connected to the unit under test, and 110 
volts A. C. is impressed on F; the capacity 
is then found from 'Fable II. If the con- 
denser is found to have more than four 
III ('rofarads capacity, terminals F are then 
put under 5 volts .1. C., and the values are 
found from ')'able III. The necessary volt- 
age can usually be obtained from a receiver. 

If the condenser gives at full voltage read- 
ing, it is evidently shorted, and should be 
replaced. However, electrolytic condensers 
cannot be tested with alternating current; 
because they are designed for a D. C. volt- 
age of constant polarity. 

The components of the analyzer, in addi- 
tion to its carrying case and engraved panel 
with the three meters and their resistors, 
acre: a 5 -wire ('able, with plug; adapter plug; 
Cx and t'Y tube sockets; the bi -polar 6- 
point selector switch, with knob; one 2 -ter- 
minal and two 3- terminal toggle switches; 
two push buttons; three metal, three red - 
top and four black -top tip jacks; an 8 -inch 
screen -grid test cord, seven soldiering lugs 
and the other shall hardware -wire, screws, 
nuts and bolts. 

TABLE II 
110 -volt 

Meter .1. C. 7'ext 
Rending C'npncitg 

TABLE Ill 

5 -voll 
A. C. Text 

I'olls 3f f. l'alfa 31 f. 
,.5 4 

.9 6 

1.9 .5 1.3 8 
:3.0 1.0 1.6 10 
4.5 1.5 2.0 12 
5.4 2.0 2.3 14 
6.0 2.5 2.5 16 
6.5 3.0 2.6 18 

7.0 3.5 2.9 20 
7.1 4.0 3.0 22 

3.1 24 
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h:n e shown that this value is quite adequate 
to damp out the frequencies of radio wave- 
length which cause all the rumpus; while 
higher values cause erratic operation of the 
uiuttir. The spark -gap spacing, with recom- 
mended figures given above, is then about 
.1120- to .02.5 -in. 

NEW BINDING POSTS 
IT HAS been some time since manu- 

fart II ventured to suggest that the 
l' ling post fright be more effective in some 
more lern form. Now, all at once, two 
manufacturers announce improvements in 
this important device. 

In Fig. 3 at A is illustrated the com- 

Fig. 3 
Two tufts of improved binding posts for antenna 

and ground connections 

bination binding post manufactured by the 
Alden Products Co.; its features are given 
below. 

\Vire of small "magnet" size to large 
"antenna.' diameter will tit the post, which 
fastens to the chassis or panel by means of 
an eyelet or screw. The wire retaining clip 
is extended to provide r for soldered 
eonnevtions, and the knurled bakelite tops 
are non -removable. The unit shown is par- 
ticularly designed so that the antenna post, 
when mounted on the same strip with the 
ground post, will not short to the chassis, on 

which the ground post automatically will 
ground. 

The "Cinch" push -button binding post 
"No. 70," illustrated at II is a product 
of the Cinch Mfg. Co. You push the button, 
insert the wire, and release the hutton -the 
wire is connected. These posts are provided 
with soldering lugs and have engraved 
ha ltdIte tops. The model illustrated is de- 
signed for antenna and ground connection; 
and therefore is arranged to connect the 
ground lead automatically to the chassis 
when the post is mounted. 

The Eighteen -Mile Horn 
(Conthited from page 203) 

air unit to he controlled, a two -stage ampli- 
fier with '50 -type tubes, in push -pull, fur- 
nishes ample power. For the heavy -duty 
tests, however, eight reproducers were used 
at once. For this purpose, a special am- 
plifier was constructed, using a '21, a '45 

and two 545s (50 -watt type), fed from two 
mercury rectifiers of the 566 type. The 
amplifier operated front a standard 111) -volt 
60-cycle power supply; its output circuit 
was designed to operate as many as ten 
compressed -air units; each adding a thou- 
sand tintes the volume originally delivered 
from the output of the amplifier. 

Control of the Horn 
A control panel also was provided, for 

switching front microphone to electric pho- 
nograph; and also permitting any Or all 
of the compressed -air units to be thrown 
MI or off, as desired. 

The amplifier, to withstand transporta- 
tion from one ship to another, had to be de- 
signed with a view to portability; as well 
as to withstand the terrific shocks caused 

I ttcrior view of the unit; the outlet tube cot. - 
ers the butterfly valve. At its left is Il e 
motor of the speaker which moves the valve. 

l'y g lire on board the ship during prac- 
tice. 

A special Amplion "transverse- current" 
microphone was used during the many tests; 
this type is extremely efficient, and char- 
acterized by an entire absence of back- 
ground noise; though it is very sensitive, 
and the speaker need not talk directly into 
it. (For the Lakchurst experiments, the 
microphone was mounted on the speaker's 
chest, below his chin, and held in place by 
straps around the shoulders; the speaker's 
hands were thus left free, and his vision 
and breath list riteted. This assembly 
was also worked out is i1r. Cromwell.) The 
microphone is specially designed for heavy 
duty and rough bundling; it is built into 
a water- and moisture -proof housing of 
cast Bakelite and aluminum. 

At Lakchurst, the apparatus was installed 
MI top of the great dirigible hangar; by 
the use of long flexible cable, the officer 
using the microphone was able to move 
about, and give directions to the Los 
Angeles. The great aircraft followed his 
directions with uncanny obedience, ing 
to the right. left, or turning, in accordance 
with the giant voice front below. Com- 
munication from the dirigible back to the 
hangar was kept up by radio. 

STORING UP A CHARGE 
TIll: Latest development in Gentian elec- 
trostatit. speakers, saes tear IVire- 

lese, is to make the diaphragm carry at 

permanent charge of electricity, so that the 
use of any outside biasing voltage beef ones 

unnecessary. It has been found that if a 

strong electric field is applied to certain 
kinds of watx when melted, the wax will re- 
tain the charge as it solidifies. The result 
is called an "electret; and may be consid- 
ered as the electrical counterpart of a 
permanent magnet. 
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Announcing! 
A complete line of instruction in 

Practical Radio Engineering and Prac- 

tical Television Engineering. 
Due to the demand from the less 

experienced radiomen who felt unable 
fo handle our advanced course in 

Practical Radio Engineering we have 
added complete preparatory work. This, 

combined with our advanced course. 
forms our complete course which can be 
handled by even the less experienced 
radioman. 

Practical Television Engineering is 

handled in the same manner with both 
complete and advanced courses. 

We are the oldest home study school 
in America offering advanced training in 

Practical Radio Engineering. Write for 
full details of this Practical Engineering 
Training. 

CAPITOL RADIO ENGINEERING INSTITUTE, 
Riggs Bank Bldg., 14th and Park Road, N.W., 
Washington, D. C. 

Please send me without obligation complete 
details of the following course: (Check 
course). 

Advanced course in Practical Radio En- 
gineering. 
Complete course in Practical Radio 
Engineering 

Advanced course in Practical Television 
Engineering. 

Complete course in Practical Television 
Engineering. 

Name 

Address 
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SERVICE MEN 
Send foia this Boolt 

FREE / 
YOU 

NEED IT ! 

Everything for your 
business from the 
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! 
HEADQUARTERS 

for SERVICE MEN'S SUPPLIES 

RADOLEK co. 
601 W. Randolph st. 

CHICAG O 
Illinois 

Gse 

?y4es 
Radolek Co., CQ4,1. 

601 West 
Randolph St. N?, 

Chicago, III. Coi, 
Please send me without oblige- 
non your Service Man's Supply Book. 

Name 
Address 
City State _ . 
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Pentode Radio 
S -Tube Midget at 

Amarine Low Price! 
The beg tourd . null 
receiverun Ili. iiark,.I 

11,14,1 
u roduet of 

labor:dorp. Fu II> 
ranteed. 

Special 
Dealers 724.15 
Prise 

\lade to sell for 
$40.511 coin/Ogle 

ma mer neat price 
ob $21.;5 

l'lete with quality tubes. Send $5.00 olth order, balance 
(a.D.II. A great salue -- ORDtt TOI /A V! 

PIONEER RADIO LABORATORIES 
857 W. HARRISON ST. CHICAGO, ILL. 

The SUPERLATIVE 
BROADCAST 

MICROPHONE 
Extra Heavy Type -Two Button 

Outstanding beauty of work- 
manship and finish. True, 
Natural Tone. Tremendous Vol- 
ume. Scientifically Damped. 

Model "B B" I 
Extra Heavy 24 -Karat Pure 

Gold Centers. Duralumin dia- 
Lis[ Price $25.00 phragms. Accurately Machined. 
Microphone Only Three degrees of Sensitivity. 

i Other Models from $5.00 up. 
UNIVERSAL MICROPHONE CO., Ltd., 

1163 Hyde Park Blvd. 
Inglewood Calif., U.S.A. 
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The 

OFFICIAL REFRIGERATION 
SERVICE MANUAL 

is 

NOW 
READY 

BE SURE TO GET YOUR COPY 
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Stettdy RADIO bz 
CANADA 
CANADA'S PIONEER COLLEGE, endorsed 
by leading radio manufacturers, offers DAY, 
EVENING. HOME STUDY and SPECIAL 
TRADE COURSES with free scholarships 
and trip to Toronto (all expenses paid). 
Write for booklet to Principal. 

RADIO COLLEGE OF CANADA 
Limited 

310 Yonge Street - - - Toronto 

TUBE CHECKER 
Transformers: 1, 11/2. 2, 2V2, 3, 5, 6.3. 71.2 
volts. 30 watts. Full instructions Included for 
building new type tube tester. Will test pen- 
todes. 6.3 auto all screen grid and new 2 volt 
type. Shipping wt. 5 lbs. Add P. P. $2.25 net. 

L & L ELECTRIC CO. 
336 Madison Ave. Memphis, Tenn. 

7 r 2 z z 

CAN YOU SOLVE THIS PROBLEM 
There is a tremendous market for a home recording 
machine that will give FIRST CLASS results. We 
eon put you an touch with interested manufacturers 
if you can solve this problem and produce a real 
working model. 
Write for FREE details of what has been done se 
far in this field to Dept. J. 

MILES REPRODUCER COMPANY 
26 East 22nd Street New York 
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Leaves From Service 
Men's Note Books 

(Continued frone page 220) 

honest with yam, I believe that after all 
my work it was worse than ever. 

At best I conceived the bright idea of 
moving the regenerative coil (in the de- 
tector circuit) a short distance from! its 
mounting by the use of several cardboard 
washers :old, at last, I ascertained Un- 
happy need' between oscillation and lots 
Of sensitivity. 

The variable condensers on the "1t21" 
and other It. C. .1. sets are very fine for 
nhtaining maximum sensitivity and real 
aligning; inasmuch as they have on the 
rotor split outside plates which can be 
bent just as you want. You can have 
your condensers match at every degree of 
the dial. 

Again, I was called nn a service job l 

a customer who had just purchased at new 
I(adiola "46," which would not produce 
urn' signals whatsoever. In nn' hurry I 
forgot that I was out of 'its; and I arrived 
at the west r s home to lint a '24 tube 
with a short from screen -grid to filament. 
An odd short, isn't it? 'l'o give him opera- 
tion for the evening, I replaced the tubes 
in their respective sockets, except that for 
the first stage which I left vacant. I con- 
nected the aerial to the control -grid cap 
of the second It. F. tube. This is not a 
good ideas for operation, for any length of 
time; the voltage runs it little higher when 
one tithe is removed, no matter how well 
the filament transformer is designed. Re- 
sistances in the circuit play funny pranks. 

On a call to check interference in an 
"1(80." I found a '2t tulle with elements 

that shorted at times. Walking across the 
floor would start it, and it seemed to keep 
up the noise for a considerable period of 
time. 'l'he cause Of this noise was not as 
easy to discern as it sounds; and I believe 
that it Service \Ian should tap the tubes 
as a first test for interference in this type 
of set. 

Testing Equipment 
(Continued from page 211) 

resulted in the method shown; it can be in- 
corporated in many set testers by adding 
one binding post to the existing circuit. 
The writer used two positions on his Weston 
Id-polar switch, instead of adding a D.P.- 
D.T. switch. 

'1'o operate it, close the meter switch on 
the low side, and adjust the current to one 
milliampere. '('hen, if the unknown resistor 
Ex is of high value, switch the meter to 
the high side, and connect Ex across II 
and C (as at It). 'l'hc higher the resist- 
ance, the less will be the current indicated 
by the meter, as is well known. 

If Ex has a low value, leave the ureter 
on low, and connect 1(x across terminals 
I. and C (as at ('). 'l'he meter reading will 
be low in proportion as the value of lux 
is low; for It x is a shut around the ureter. 

Calibration, by means of Ohm's Law, is 
performed in the usual way; the low scale 
should be calibrated with known resistance. 
values, sinec the internal resistance of the 
teeter must be taken into consideration. 

(This is the same as the circuit illustrated 
on page 5114 of lt.turo- Cat e-r for 3Iay, 1931), 
with as table of readings for an 0 -5 :Wiliam- 
meter. \I r. Kitcbin's suggestion for the 
use of a switch, however, may be appre- 
ciated Iry other Service Men.- Editor.) 

The Stenode Circuit -A Discussion 
(Continued from page 227) 

of 1001 kc. In 2/10ties of it second the 
11 40-ke. frequency will hater (13% faded 
ont, while the 1(101 ke. frequency will have 
risen to 63,4. of its final valine -which is 
Il5suu11'd to Ire the Sallie as before for the 
woo ke. This means that it takes the sane 
tinte to change frequency in the circuit 
;I. it ducs to change aneplitucle. 'l'he fre- 
yIency- nodadaatesi circuit is therefore no 
exception to the rule that, no matter what 
the form of analysis, "all will finally bring 
us to the same point." 

Because the frequency- modulated circuit 
cannot be resolved into sidelauuls, iris more 
thon the D.('. circuit can, we do not there- 
fore make the error of assuming that the 
frequency -modulated circuit ran pass an un- 
limited frequency of modulation on a nar- 
row band; for the resistance necessary, to 
reduce the tinte wmSristaut to any given yalme. 
also decreases the selectivity to as point 
where, if there were frequencies outside the 
frequency- uu,elulated band, they would be 
admitted. .1 given fidelity requires the saune 
selectivity, therefore; whether on the fre- 
quency-modulated Stenode or the amplitude - 
modulated neutrodvne. The time constant 

not only determines the fidelity of all cir- 
cuits, but particularly determines the selec- 
tivity also of the special tuned A.C. circuit. 

Now comics the joker in the deck -the 
compensated audio amplifier; this is com- 
pensated only in part. When compensated 
to where it will give the same fidelity over 
all to the receiver, it mill compensate the 
interference, if any, along with the higher 
audio frequencies; because they all lie its 
the sonic region and therefore ire sup- 
pressed equally and naturally have to be 
compensated equally. 

Since most of the energy of speech and 
music lies in the region below 500 cycles, 
while the intelligibility lies mostly above 
this value, if the Stwnode is. seit-'tire to 
21)1)0 cycles it may pass at fairly respectable 
audio output; and 2000 cycles of selectivity 
is an enormous improvement over the usual 
10,000 or more that is encountered. How- 
ever, if the Stenode is compensated to ,t 
point where it will give a flat response from 
60 to 5000 cycles, then tests with inter- 
ference less than 5000 cycles away from the 
Carrier must fail; ,just as they would with 
a neutrodyne of equal fidelity. 
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The only advantage of the Stenode, there- 
fore, lies in those fields where modulation 
rates of 11100 cycles or less are all that it 
is required to pass. It may 1w made so 
much more selective than the ordinary re- 
ceiver that it nlay lie used on these narrow 
bands; but it is of no advantage On the 
broadcast hand except for those who do not 

I trailing the higher frequencies for 
free Jun from interference. If such "tubby,. 
reception is nut objectionable, the Stefanie 
will find a commercial development. 

Thus, while it is not denied that the 
selectivity of the Stem ilk is revolutionary, 
it is proven that for equal fidelity it is no 
better than any other receiver. 

\', :R NE V. GUN Sn1.LEy, Coa.rulta at, 
110 ,South Fourth ,St., Minneapolis, Minn. 

A REPLY 
Editor, RADIO-CRAFT: 

I have read \L. Gunsollev's letter with 
great interest. Summarized, it may be 
said to consist of the following statements: 

(1) That the theory of what happens in 

a feebly -damped circuit is clearly under- 
stood. 

(2) l'hat fidelity and selectivity are so 

interrelated that one cannot have both. 
(3) That the Stenode is a frequency- 

modulated circuit. 
(t) That a given fidelity requires the 

S. selectivity in the Stefanie as in any 
other circuit. 

(5) That compensated audio amplification 
is compensated only in part. 

(6) That "if the Stenotle is compensated 
to a point where it will give a flat response 
from GO to 5,000 cycles, then tests with in- 
terference less than 5,0M) cycles away from 
the carrier oust fail; just. as they would 
with a neutrodyne of equal fidelity." 

Finally, Mr. Gu isoltee states that "it is 
proven that for equal fidelity the Stenode is 
no better than any other receiver." 

These arguments are, of course, precisely 
those put forward by all scientists and radio 
engineers prior to the advent of the Sten- 

' eon_ 

day for your correspondent to make state- 
ments of this kind; and we are quite will - 
ing to demonstrate to hint in our 1.abora- 
tory several Stenode receivers having a 

faithful reproduction of all tones up to 
5,1N4) cycles and more, with a selectivity 
many tinges greater than the Most selective 
receiver on the American market, regard- 
less of tit,' tone of that receiver. 1 ant 
afraid this is one more case where, since 
the facts do not tit the theory, the theory 
must be altered. Such fidelity and selec- 

tivity have, of course, already been demon- 
strated to the technical staff of Itanto-CRarr. 

Statement No. :3, that the Stenode is a 

frequency-modulated circuit, is erroneous. 
No statement to this effect has ever been 

made by 1)r. Rubinson or his associates, 
nor has any proof been brought forward 
by any other organization that this is the 
case. 

Statement No. I. is an assertion, the fals- 
sits' of which is demonstrated and has been 
delunnstrated, Many times, with the Stenode. 
Statement No. .5 is also quite erroneous, and 
I fail to understand why your correspondent 
should state that the cunq)ensation is only 

in part. The actual curve of the audio 
amplifier, taken by independent laboratories, 
has been shown by experts on many occa- 
sions. 

In statement NO. 6, \Ir. Gunsollcy is once 
more quite wrong. A de stration of the 

Stenode, which has been given on numerous 
occasions, is as follows: 

'l'he Stenode is tuned to a broadcast sta- 
tion of high quality. Two local transmit- 
ters designed to be free from frequency 
modulation, with means for nuulutuiting up 

to 5,00) cycles, are next set up; the t wo 

transmitters being adjusted to 5,000 cycles 
on either side of the broadcast transmitter. 
The percentage modulation of the two trans- 
mitters and the field strength at the Stenode 
are :ul,justed; so that all three stations are 
of equal strength 111(1 the state order of 

modulation. The. ton local transmitters are 
then modulated with speech and nllrsic up 
to 5,010. The Stenode is then tuned to each 

of these stations in turn. 
We will call the tenter station It, and the 

two side stations A and C, respectively. 
When the Stenode is tuned to Station A 

there is no interference from Stations It 

and l', although the full quality of repro- 
duction is given Over the whole stale. 'l'he 
Stenode is then tuned between A and R, 

at a point of silence. Next, Station ht is 

tuned in with perfect quality, with no in- 

terference from Stations A and C'. Next, 
the Stenode is tuned between Stations 11 

and C at silence anti, finally, it is tuned to 
Station C, without any interference from 
A and II. 

We are fully aware that this demonstra- 
tion is entirely contrary to the older theory, 
according to which the two sets of sidebands 
completely overlap, and it should be quite 
impossible to receive the modulations of 
Station It with fidelity without at the saute 
time getting the modulations from Stations 
A and C. 

We sl Id like to hueve Mr. Gunsolley 
realise that the Stenode has long since 
passed out of the realm of theory; it Is 

no longer a question of theoretical dies us- 

sinn, but of practical fact. Numerous 
eurves showing the selectivity and fidelity 
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Ir 
1 

The 

FOURTH 
Supplement 

to the 

Official Radio Service 

MANUAL 
1 V OWReady 

TO BRING the First Manual 
right up - to - the - minute, you 
should NOW have the four 

Supplements now ready- included 
in their proper places available for 
immediate use. 

Many important new develop- 
ments which have made their 
appearance in radio only a short 
time ago are published in the 
fourth Supplement. Dozens of 
Diagrams of new receivers, both 
midget and standard, are also in- 
cluded in the pages. You will find 
the latest data on new tubes, their 
characteristics and uses. 

The index pages, newly 
arranged, include a long list of set 
manufacturers and the trade names 
of the sets they produce. This 
simplifies greatly the method of 
determining the manufacturer 
when only the name of the set 
is known. 

The supply of Supplements is 
limited, and if you do not want 
to be without yours, send your 
remittance today. You will be en- 
titled to all the Supplements issued 
so far -four in all. The other two 
supplements, to finish the year's 
subscription will be mailed on the 
regular publication dates. Supple- 
ments are not sold individually. 

MAIL COUPON TODAY! 

GERNSBACK PUBLICATIONS, Int., RC -IO 
96 -98 Park Plate. New York. N. Y. 

I enAf.e 83.740 for it h Wi , 
11 

are e to enter my 
-404.1.1 ptlon ha the Supplement of the OFFICIAL 
It.t D1 O SERVICE MA NI -.\L. It Is understood that 
I trill reecho in all sea supplements. the four 
already Issued and the two tu be published. 

Santo 

Address 

City State 

of the Stenotle have been made, not only 
by ourselves, but also by independent labora- 
tories ; %hide tht actual performance of the 
Stefanie can he appreciated in five Minutes 
by arcane trying it. 

A further demonstration of great im- 
portance is that of eliminating terry power- 
ful heterodyne interference, without in any 
way altering the tone quality of reception. 
No other receiver can do this, even to a 
small degree; ;Ind indeed, it %vas thought to 
be, theoretically, impossible until the Steil- 
ode wall detnonstrn,Pa. 

In view of the facts I have stated, and 
which have already been demonstrated to 
ItAnm- CRArr, your correspondent's final 
statement that it is proven that for equal 
fidelity the Steatitic is no better than any 
other receiver,' is entirely erroneous. In 
fact, we are reminded by this letter of the 
old story of the firmer who, on first see- 
ing a giraffe at the zoo, stated that "there 
ain't no such animal r 

MERCY W. IIARRIS, Prrxident, 
The Strnode Corporation of America, 

Hempstead (tordras. L. !.. New York. 

Dollars from Your 
Telephone 

(Coaliauavi from verge 215) 

other advertising or forgets your trade 
natite, the chances are they will immediately 

in the classified section; which emph- 
sizes the importance of haying an attractive 
set up, one that will quickly catch the eye. 
:\ person consulting a telephone directory 
is generally motivated by the type of ad 
which he sees there. 'The eye is naturally 
attracted to the best and most prominent 
display-, and it new -comer will invariably 
say to himself: "There, that looks like a 
Bond reliable radio man -I'll just give hint 
a ring." 

Of course, every- telephone ad should be 
dignified, contain an attractive illustration. 
and the 'phone number should he pr '- 
neatly featured in large display type, with 
a reproduction of a telephone or of a. man 
or a mamma talking into a telephone. Every 
telephone directory ad needs certain "action" 
elements in its layout; because there must 
be stored within the ad's limited space 
enough httent energy to cause the message 
to spring out at the prospective customer 
when he opens the page. This can be best 
accomplished by: 

Csing, for prominent portions of the mes- 
sage, distinctive type which conveys the im- 
pression of action, and designs containing 
"action" elements; curved and slanting lines 
usually convey more action than straight 
harizontal lines; 

Illustrate the telephone number by pic- 
tures of it telephone, or animate objects in 
action; preferably- something associated with 
your business, which is being aulvertised. 

In 4111 eases, be sure that the telephone 
number is displayed with uutstmnding promi- 
nence. 

Several radio dealers of Washington, 
I). C., have taken different means of em- 
phasizing their telephone nunthers; some of 
the best of the displays are reproduced in 
this article. 

As the prospective customer turns to the 
classified telephone directory section of ra- 
dio dealers, he immediately finds the most 

attractive ads and those which naturally 
Cltt(h his eve; and he invariably picks those 
phone titiIlthei's which are in largest letters, 
while (others, less imposing. are ignored. 

When the radio dealer circularizes hi: 
mailing list, it is also a good plan to make 
a special feature of his telephone number. 
A telephone slogan may also be used to 
drive Lynne the advantages of using the 
telcphon such as ".\s Near As Your 
'Telephone "; "t'ri,utpt and Efficient Service 
Over the 'Phone "; "Sane Worry-Just lting 
Main 10),' etc. 

Some radio dealers prefer to select and 
use a trade Mane which will get them at 
the top of the telephone directory list, such 
as: ". \ciiit,, "Ambassador," etc. A lot 
of people, especially newcomers, are looking 
in the telephone honk for the name of n 

radio Oman; and it helps to get more busi- 
mes.v %t bcit be heads the list. 

'The radio man who seeks to enlarge the 
scope of his business contacts cannot help 
but see the value of the telephone, not only 
as it customer convenience, but as a valuable 
first -aid to business building. 

THE INAUDIBLE JINGLING 
MOVING-PICTURE engineers, says the 

Broadcaster and Wireless Retailer, of 
London, "are experimenting with speakers 
that will reproduce frequencies as high as 
12,(00 cycles. The highest notes given by 
the new speaker are inaudible. It is said. 
however, that they give realism of the re- 
production of sounds, such as the clink of 
glass and the jingling of coins. The speaker, 
which employs a very small and thin dia- 
plmagtn, cannot handle low notes; so it is 
used in conjunction with a speaker of the 
usual type." 'T'he opinion is then editori- 
ally expressed, that unwanted noise would 
ulccante mulch more t blesome. 

There is great difference of opinion as 
to what sounds are superaudible; for that 
is a personal question. IIowever, this item 
is interesting especially- as regards the pres- 
ent low audibility of money. 
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"Antipodes" Super Converter 
(Continued from page 225) 

One 2,.. -volt filament transformer, and one 
30 -henry filter choke, not over 27's inches 
high; 

Two 1í.F. chokes, 65- millihenry; 
One Lgech 50-000-ohm, 2-watt resistor, and 

one Lynch 2-meg. grid leak; 
Two Aerovox 4 -inf. electrolytic condens- 

ers, with mounting rings; 
Five Aerorox fixed condensers: two .0002- 

auf. midgets; two .0005; one .002; 
One Farley 6 -point change -over switch, and 

one on -off switch; two Eby binding posts; 
two knobs; six wafer -type sockets; 

One panel of 3/16 -inch mahogany; one sub - 
panel of 1/8-inch Bakelite, and a cabinet, 
without humidor. 

IIardware, screws, nuts, etc. 

Fig. 5 
Connections of the coils (fou* sots of two) 

The coils are wound on Pilot plug -in 

forms, as shown in Fig. 5; 1.1 on one set, 
I2 -L3 on another, all with Nu. 24 D. S. C. 

wire. I2 is spaced 3/16 -inch away fr 

1.3 on the form. The number of turns is as 

follows: 
Meters L1 12 1.3 

14-26 3 :1 3 
2.5 -52 7 6?4 6 

50 -106 18 16 9 

100 -197 46 40 18 

With the "40" Sonora (a diagram of 
which was given in the September issue of 
R,tnto- Ci,a-r, page 172), a Presto pickup 
with a 41 / -oz.. weight was used; and, since 
the motor of this receiver combination cre- 
ates noise which the converter would pick 
up, a turntable operated by a powerful 
spring was used to make the records spoken 
of above. The recording needle, as a test of 
position, should swing over and center ex- 
actly on the spindle. 

This receiver has been rewired to use 
standard instead of special tubes; it now 
has two '45s in the output stage, while two 
30 -henry filter chokes (resistance 150 ohms 
each) replace the primary of the original 
output tnms former. 'l'he output was 
coupled, through two 2 -nlf. condensers, into 

a 4,0)0 -ohm magnetic pickup. Pregrooved 
records were used. 

For playback, the sauce pickup was used, 
connected into the cathode return of the 
set's detector, in place of the biasing re- 
sistor. 

The Amplifier and the Talkies 
(Continued frati page 209) 

public -address system are as follows: auto- 
matic record changer, playing 20 records, 
with automatic repeat; auditorium -type 
dynamic reproducer. The type C-250 power 
amplifier uses one '2.4, one '50, and one '81 

tube (undistorted power output, 4.9 watts; 
current consumption, 85 watts) ; corn ing 
cases, plywood, leatherette -covered. 

Advertising Talkies 
'l'he polite of many cities have been both- 

ered with the traffic problem that arises 
when good fellows get together -to gaze 
with rapt attention at an advertising motion 
picture; this problem should become worthy 
of special consideration when the new ad- 
rertising talkie. of which the "Auto-Cinema"i 
illustrated in Fig. I. is an example, mikes 
its appearance on Main Street. 'l'he Auto- 
Cinema is a product of the combined efforts 
of the Auto- Cinema Corporation and RCA 
l'hotuphone. Inc. 

A feature of this innovation in the adver- 
tising world is the device for obtaining con- 
tinuous rewind of the endless film, which 
contains both picture and sound. A standard 
photoelectric cell is used for the sound 
pickup. 

!u floor space two feet square is sufficient 
for this advertising talkie. The pictures 
appear on a transparent screen measuring 
18 x 22 in. The e plete cabinet, which 

weighs less than 100 lbs., is 51/2 ft. high; 
within it are included the projector, ampli- 
fier, motor, and ti-in. reproducer. Money- 
making uses for the instrument were clearly 
stated by Mr. Sydney E. Abel, general 
sales manager of RCA Photophone, Inc., as 
follows: "For the notion -picture theatre it 

(the Auto -Cinema) should be particularly 
essential. Placed in the lobby of the the- 
atre, the new projector would maintain a 

continuous performance in the sound repro- 
duction of advance trailers, or selected 
sequences from current attractions. It is 
our opinion, however, that advertisers of 
standard products of every description will 
find the projector a great medium. Con- 
veniently placed in hotel lobbies, railroad 
stations, auditoriums, department stores for 
style exhibitions or, in fact, in any place 
where crowds congregate, it would lie bound 
to attract interest and attention." 

Once again we pay our respects to Dr. 
I)eFnrest, originator of the vacuum-tube 
audio amplifier (recollection of the thrill 
that was felt when the technical ,journals 
announced his success in obtaining "cascade 
amplification" still is vivid); even though, in 
1922 he remarked, concerning his "Phono- 
ftlm;' or sound -on -film, "-it probably 
never would cone out of the luxury class, 
since the special machine required will cost 
at least $1,500 and film records from $20 

Learn Chemistry 

Dr. Sloane Will Teach 

You in Your Own Home 

T. 0'Conor Sloan 

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 ;he 
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 home study course. written by 1)r. 
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 nerd in your studies. 

Easy Monthly Payments 
You do not have to have even the whole 
price , of the course to start. You can 
pay to 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 huy with our 
course. 

Experimental Equipment 
Given to Every Student 

We give to every student without addi- 
tional charge his chemical equipment. in- 
cluding tifty 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 
hotly. to reduce the cost of the course. Write 
today for full information and free look. 
"Opportunities for Chemists.' 

Mall the Coupon NOW! 

CHEMICAL INSTITUTE 
OF NEW YORK, Inc. 

HOME EXTENSION DIVISION 
19 Park Place New York, N. V. 

CHEMICAL INSTITUTE OF NEW YORK. 

Home Extension Division 
19 Park Place, New York, N. Y. 

Plea's Conti the t witht any obligation on 

It v port. your tree noknr 
without 

unit ire for thenti.ts." 
and full particular about the Kxpernaentai Equipment 
gi,en to every student. Also plea., tell are about your 
plan of pa>ment. 

NAME 

ADDRESS 

CITY STATE 
lue1031 
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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 

'AN ADDRESS OF DISTINCTION" 

í,,i 

.mot {¡)yye- 

Special Advantages for 
"Big Game" Visitors 
l' INS sisiting Chicago for the 
big football games will final 
Tim I)R.1RI: location unusu- 
ally convenient. . \11 juin 

fields a re ea si Iv rea(Ile( I After 
the ganse .. there's gaiety 

. 

or quiet .. as you prefer. \ 
smart Supper Donee ... the 
rhythmic tunes of a famed 
Oretest ra. No orle adroit re. 
11 rile for Football schedile. 

THE 

11CTEL, C1111CACO 
Under Blarketona Management 
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to $2. each." (Georgette Corneal, in Con- 
queror of Stowe.) While these figures still 
are effective for :12-min. or standard theatre - 
film projection, the' du not hold true for 
18-mm. machinery. 'l'he entire advertising 
talkie mentioned abuse costs less than $1,.50); 
and mould-on-film Iuntle- talkies casting con - 
siderably less, are raising their heads on the 
horizon. 

With these words the writer closes his 
discussion of the new roles for the once 
eonvectional power audio amplifier; hoping 
to have interested Smmse of the readers of 
RADIO- Camrr (including, perhaps, n few edu- 
cators) in these practical applications of the 
principles of radio, insofar as they involve 
audio circuits; and trusting that the imag- 
ination and foresight of radio technicians 
who are in position to take advantage of the 
opportunities afforded will find these data 
profitable. 

(Letters addressed to ronreras mentioned 
in this article will be forwarded, if con- 
tained in a separate, stamped envelope.) 

The Radio Craftsman 
I('' tI¡slued from pis 22t)) 

amply achieved, NO far as I au concerned, 
in that 3uu Mane considered the Service Man 
as the sisal factor of radio tuday 

There are now nettiy nnulufactttrers who, 
through various means, have 1U( wealthy, 
and fail to consider that it has been only 
through our body of Service t.len that they 
hnyc been aisle to achieve anything. With 
their present riches, they fail to consider 
the Sur% ice \Lol enough. 

1' a only a small offering this time, though 
I promise you a greater crop of service 
dope ill the near future. I find \tr. Ilu- 
bert's article on modernizing old battery sets 
(in the Octobr 19:81 issue of It.tnlo- ('R.srr) 
is quite all right, except that he dues not 
stress the problem of ridding the finished 
sets of hum. Of suns, twenty sets I con- 
verted in this manner, all had a constder- 
ahle muounl of buns which was impossible 
to get rid of until the cathode of the de- 
tector wits diseunneetetl from the ground 
and given a grid bias through a 2,000-uhis 
resistor ss'itii as 1 -nif. bypass. This may 
help souse of our great body of readers 
w'huu have tried this conversion business and 
failed. 

.1. .1. I..\ I'I.I:R, 
357 New Street, .Ve:c,uek, N. J. 

('Phis will be of interest to many con- 
structors who are making over old battery 
sets for A.C. operation. They may also 
consult with profit "Location and lìedue- 
tiun of Muni" on page 528, March 1931 
It.u)to- C'R.srr.- Isdilor.) 

S5+0o0 ANYONE 
PAID 

H 
TO 

PROVES THAT THIS IS 
not the actual photo of myself 
showing lay superb &Witt, e 
and bow the It,+s System has 
increased my la, o height to 
6 ft. 3 3 -4 Inches. Hundreds 
of Teat!, ))))) Clients on 
to 45 year, old gain from I to 

Is Indira In a few weeks:: 
First In 1907 
First To-day 

No Aoolinneas -No Druis -N Dieting. ROSS 
SYSTEM NEVER FAILS. Fee Ten Dollars Coe- i 

Dente. 
.I amt"Inrl Allow, tlmee for return mails 

ban 5 

the ltlantir " G. MALCOLM ROSS. Height mSpeeloliat 
Scarborough, England. (P. 0. Bet IS). 

Classified Advertisements 
Atiut Ilia, uteute in this archon ar 

s 

a ivaertcd 
at the coat of ten cents per word tar each 
insertion -name, initial and address each 
count as one word. Cash should accompany 
all classified advertisements unless placed by 
a recognized advertising agency. No less 
than ten words are accepted. Advertising 
for the November ¡sour shoud be received 
not later than September 7th. 

DETECTIVES 

DETECTIVES Earn Big Money. Excellent oppor- tunity Experience unnecessary. Particulars 
Free. 'Write, George Wagner, 2190B Broadway, 
New York. 

FORMULAS 

MAKE ANI) SELL your own products. We will furnish you any formulas. \Grite for our litera- ture. Chemical Institute, 19R Park Place, New York, N. Y. 

MISCELLANEOUS 

BENCH Legs -Angle Iron -shipped knockeddown 
and display -3.00 up. Kirk Ilardware, Dept. 308, 
128 East 23rd Street, New York City. 

PERSONAL 

IF You want to get acquainted quickly? Send for my big (free) list of introductions. Box 
100 -11A. Detroit, Michigan. 

RADIO 

SERVICE MEN, ATTENTION- Speakers re. wound, magnetized. repaired, $2.00 to $2.75. Com- plete Power Pack Service -Transformers rewound, 
condenser blocks repaired, resistors duplicated. Guaranteed. ('lark 

repaired, 
Radio Co., Allia, Iowa. 

SERVICE MEN double your business and pile up the profits with our new plan for procuring 
business. For free particulars write. R.. Rouse, Louisville, Kentucky. 

' -mi.ihr 
nefFITtry 

----- 471111-fntt -2 
g 

For Convenience and 
Comfort 

come to the Bismarck . right in the 
heart of the Loop ... nett to the whole- 
sale, financial and theatre district. 
Large, light, outside rooms with super - 
comfort beds . . . soft water for your 
bath . room signals indicating the 
arrival of your mail . national 
reputation for Good Food . . . four 
distinctive dining rooms . courteous 
hospitality urging you to "come again." 

Rooms, $2.50 up -With Bath, $3.50 up 

BIJMÁRCK HOTEL CHICAGO 
RANDOLPH AT LASALLE 



 EVERYDAY cltlict A 

and 
mechanics 

HUGO GERHSBACx 
Ed1tor 

Nee 

Berlin to Ne. York 
in One Har 
See Pegs sN 

t. Tkk Ire 
MONEY MAKNG 

INVENTIONS 

/17/0, 
,,;, 

LATEST INVENTIONS, AFRO -MECHANICS. SHOP KINKS TELEVISION, ExPERtMtNTS 

FORMULAS CHEMISTPV, WOOD AND, METAL CRAFTS RADIO KINKS 

RADIO EXPERIMENTERS! 
EVERYDAY SCIENCE AND MECHANICS magazine 

should be of especial interest to every radio man because in 

this magazine will be found a very fine department on radio 

construction radio kinks, radio experimenting, television ex- 

perimenting, etc. This department is especially important 
to all radio service men. 

Then too, this magazine contains a tremendous amount 
of other worthwhile experiments and money -making kinks, 
which, while not radio, are still of great importance to every 
radio man to keep abreast of the times. No radio man should 
be one -sided and know only radio. It is just as important to 
know mechanics and science from the everyday viewpoint be- 
cause sooner or later you will find this knowledge important 
in your daily work. 

A single copy of the magazine will convince you that it 
is the one general science and mechanics magazine you MUST 
have. 

8 MONTHS $1.00 I 

For a brief period only this I 

new magazine will be given 
to charter subscribers at a 
specially reduced subscription 
rate. The regular rate for 
One Year is $2.50 (News- 
stand $3.00). OUR SPECIAL I 

PRICE TO YOU IS EIGHT 
MONTHS FOR ONE DOL- 

Special Offer Coupon! 
EVERYDAY SCIENCE and MECHANICS! 
98 Park Place. New York. N. Y. RC-10 

I encluu herewith my remittance of 
$ _. for which you are to enter 
my subscription for 

( ) 8 months á100I 

( ) 1 year __.__- S1.50I 

Nance 

AJdre,, 

LAR. Clip coupon at left and 1,, it, Stale 
mail today. 

A Most Important and Timely NEW Radio Publication 

Radio Set Analyzers 
and How to Use Them 

with full instructions and descriptions of modern 
set analyzers, tube checkers, oscillators, etc. 

by L. VAN DER MEL 
Famous Radio Instructor 

HERE is the latest book, and one of the most important which we have ever 

issued. It fills a long- recognized need; for there is not a Service Man or a 

radiotrician who has not an immediate use for this welcome book. 

It is the first book that explains COMPLETELY the operation of analyzers, 
tube checkers, oscillators, etc., from a thoroughly practical standpoint. The book 

is intended for Service Men of all classes, whether junior grade or expert. Every- 
one will find a tremendous amount of live "meat" in its pages. Nothing has been 

left to your own ingenuity; everything is complete. 

The contents: 
Description l of Modern, ReceivT1rs; The 

Prohlema of the 
Radioe5 Set 

neneral Analyzing Trouble; 
from an Anabzer. 

General 

CHAPTER 2. The Analyzer -The Fundamental Requirements of an Analyzer: The Sudtrhes or Poch Dutton.: 

The Ammeter: Stillt i.rale .11111net ere; rite Shunt and Ito Calibration: 
: 

The D.C. 
of 
Voltmeter; 

Semple 
The 

eab'zertlscale 
D.C. 

Voltmeter, The Multiplier and Its Calibration, The O.C. Voltmeter; 

CHAPTER 3. Trouble Shooting with the Analyzer-49as- ideation of Trouble -(1) External to the receiver; (2) In 

the receiver proper: (a' Mechanical troubles: (b) Electrical troubles. Detailed Analysis of Electrical Trouble,- 

(1) Tube testing: (2) Localizing trouble: (a) By pant experience: (b) Ily 
a 

tual test of circuit. (3) InterPreta- 

lion of analyzer readings: 141 Tube charts (use oil (5) Circuit diagrams (use oh; (Ill Testing the mower unit; 

(7) The use of the analyzer in testing Individual units. Additional Features and 1 -.es of the Analyzer -(1) As 

a militated II.E. oscillator; (21 An a means of lining up R.F. and I.F. amplifiers; (3) A. an output meter. 

Care and Maintenance of Analyzers. ) Conclusion and Brief Summary. 

Chapter 4-Detalled descriptions, photographs, and circuit diagrams of commercial set analyzers. 

We have purposely published this 
book at a ridiculously low price, 

The Copy it is our aim to put this py 
valuable work in the hands of Postage Prepaid 
100,000 Service Men before the end 
of this year. 

GERNSBACK PUBLICATIONS. Inc.. RC -10 
96.98 Park Place. New York. N. Y. 
Gentlemen: - 

I enclose herewith fifty (5Cc) rent,. for which 
send me when 1 -wed a copy of your hook "Radio 
Net Analyzers and how to Use Them." 

Name 

Address _ 

City and State 
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CLEAR AS A BELL 

The 1 ',. rIcss Dynamic Speaker is pe>ii ively the last 
a suitable companion it is housed ie a beautiful two 
ship. This speaker is properly fitted in a chamber 
baffled with ?'a" thick baffle board eut out to fit the 
just a perfect reproduction of sound. Built with d 
Elk on hum condenser added makes reception perfect. 
sets, employing the average type of audio amplifi 

PEERLESS 12" AUDITORIUM 
DYNAMIC SPEAKER 

word In efficiency and powerful reproduction. As 
-toned Sonora walnut cabinet of excellent workman- 
15" deep, 17%" wide and 18" high. The front is 
cone of the speaker. No rattling, no distortion but 

nuble heavy duty A.C. rectifiers autd the famous 
For that matter it is equally suited with ordinary 

cation systems, using as low as 90 volts "B" current! 

MERSHON FILTER 
Their SII all size witkes 
them especially desirable for 
use in midget receivers 
where a minimum of space 

available. Their self- 

CONDENSERS 
hen ling aural surgi -proof 

u- hauac t erist ies prevent dam- 
age to the condenser and 
other apparu t us and in- 
crease the life of the con- 
denser indefinitely. 

Volts 
S- 8 430 
S-18 430 
S-20 35 (for A Elim.) 
S-25 200 
D- 8 430 
T- 5 430 
T- 8 430 
T-36 430 

Anode Price 
1 .75 
1 1.15 
1 1.15 
1 1.15 
2 (8-8) 1.50 
3 (5 -5 -5) 1.90 
3 (8 -8 -8) 2.25 
3 (1 -18, 2.9) 3.25 

PENTODE ADAPTER 
This Pentode Adapter permits 
the insertion of as type 247 
Pentode Power Tube in place 
of the type 245 tube. Sim - 
ply remove 245 tube, and in- 
sert the Adapter, and plug in 
the 247. 
OUR 
NET 
PRICE $1.20 

HARMONIC TELEVISION 
TUBES 

These Television Tubes have 
been especially designed and 
nrtnufatcttared to encourage 
television experiments among 
: meateurs in this new field. 
I I A R M O N T C Television 
Tubes are guaranteed to be 
perfect and they are priced 
extremely low. 

1%2" Cathode Plate 
1 " Cathode Plate 

OUR 
NET 
PRICE 

$3.90 
MAGNAVOX DYNAMIC 
SPEAKER MODEL 130 

130 PII.0 Pull 
245 125e0 ohni0. 

130 Push lull 
245 (5000 hua. 

130 Ringle 245 
(2500 ohms). 

130 single 245 
¡Mien ohms I. 

Cone and te- 
aulmd Raffle 
II o 1 e manatee 
7% loche v 

height - Rase 
to Center of Cone 
4i irarbes; Over- 
all height 
9 -1/32 Inches: 
overall henni 
4 -1 /16 Inches; 
Overall width 
0 -13/16 loche.; 
Front to Center 
Line of Front 
notes In Three 
Shied l en ghat 
Base 1 Inch: 
Front to Center 
Line to Rear 
,loten In three 

Sided rpright Rase 3 Inches: Sparing of noies upright 
Base side to tilde 4 -13/16 haches. 

OUR 
NET 
PRICE 

$3.45 

Will work with any set, regardless 
of output characteristics. Overall 
dimensions: 40" high, 24" wide, 12" 
deep. For 110 volt, 50 -60 cycle A.C. 
Shipping weight, 60 lbs. 

List, $155.00 
OUR PRICE $19.50 

A -B -C POWER PACK 
There are now available to the Service Man, experi- 
menter, and custom set bu ilder three models ,f , 

power packs designed to supply "A," "B," and "C" 
potentials to radio receiver chasses of alnmst any 
type. Each pack is complete with voltage divider, 
filter condensers, filter choke, by -pass condensers, 
and taps for intermediate voltages (R.F., Detector, 
A.F., etc.). Two leads are provided for connection 
to a dynamic is reproducer field; or the circuit may be 
(completed through a filter choke supplied with each instrument, where the repro- 
ducer is a magnetic, tir self- powered dynamic unit. 
l'entode, screen -grid, variable -mu, and all the other tubes may be powered from 
one of these packs. The characteristics of each are as follows: 
Type A. Filament sup- 
ply for four type '26 
tubes, one '27, two 71A's, 
and an '80. Plate Po- 
tential, 180 volts; and 
the "C" voltage requi- 
site for type '71A tubes. 

Type B. Filament sup- 
ply for four type '24 or 

tubes, two '45's and 
an '80. Plate potential, 
180; and "C" for the 
'45's. 

Type t C. Filament sup- 
My o four '24 or 
'27 tubes, two '47 pen- 
todes, and an '80 recti- 
fier. Plate potential, 250 
volts; and "C" for the 
'47's. 

Each nt these units Is provided with taps supplying the usual R.F., dct, ciar, ¡nut 
A.P. voltages. These A.B.C. Power Units are going like hot -rakes! 
OUR PRICE FOR ANY TYPE 

MAGNAVOX DYNAMIC 
SPEAKER MODEL 110 

110 - Single 
Pentode 

(2500 ohms) 
110 - Push 

Pull 245 
(2500 ohms) 

Cone and Require d 
Baffle Hole Diameter 
7 % "; Height, 
Base to Cen- 
ter of Cone, 
4% "; Height, 
Overall, 9!4t". 
Depth, Over- 
all, 6 5/32 "; 
Width, Over- 
all, 8h ". 
Our Net Price 

$3.45 

PHOTOELECTRIC CELLS 

These Photoelec- 
tric Cells a r e 
manufactured b y 
one of the largest 
Eastern tube man- 
ufacturers. A large 
supply was pur- 
chased from them 
at a very low 
price and they are 
offered to you al- 
most at cost. The 
tubes are perfect 
and guaranteed to 
give complete sat- 
isfaction in oper- 
ating. 

OUR 
NET PRICE $3.90 

HARMONIC TUBES -Guaranteed 6 Months 
Every tube is carefully meter -tested before being shipped. Free replace- 
ment on any tube within 6 months provided they still light. 
222 ___- 1.58 171 

- .79 
210 1.58 112A ___- - ,69 
250 --- - -- - - . 1.58 200A -- - - -- .69 
281 - ...... 1.58 199UV .69 
235 1 50 199UX 69 
247 1.50 120 ____- .69 
230 108 224 ____ .69 
231 _ _- __ - -_- 1.08 226 63 
232 - - ..1.08 227. _--- -- - -- .63 
246 ________ -___. .79 171A --____ -- .63 
280 .79 201.4 __ - -__. .63 

All offers are F.O.B. New York, and subject to prior sale. 
Terms: A deposit of 20% is required with every order. 
Balance may be paid on delivery. Or, deduct 2% if full 
amount is sent with order. 

GRENPARK CO., 
DO NOT WRITE FOR CATALOG! 

Dept. RC, 245 Greenwich Street, New York, N.Y. 
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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 quick starting torque. For 110 

soli 60 cycle alternating current. Proven de- 

pendability has made this New Gordon Electric 
Phonograph Motor and Turntable the accepted 

standard of ex- 
for theLow 

industry. [ ...++ 
First time at 

t h i s price. 
Hake a nice )) 31, 
profit and build List $1U.O5 
rond will with OUR 
e, eryone. PRICE $8.95 

Farrand Dynamic Chassis 
Famed for it 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 8'i inches, 
depth - inches. For 
A.C. current. 

llClt l'bil('h: 

$5.95 

Condenser Block for 
Majestic 

"B" Eliminator 
Replacement f o r defective 
blocks in "B" Eliminators - 
identical in electrical character- 
istics and outside dimensions. 
Can also be used in any make 
"I1' Eliminator as well as most 
power packs 

OUR PRICE 

$2.75 

Gordon Acme 4 Pick -Up 
with Volume Control 

Genuine Bakelite arm with 
beautiful natural wood fin- 
ish will not show wear at 

will plated metal. Faith- 
fully reproduces the entire 
musical range. 

OUR PRICE .... $4.50 

I.C.A. Test Leads - a 
neeer;'ty lo the 

dealer u vl 
1- uurpa --J for Latiti, cla and tr :vnii .Lnrl .. wan 

,1511: and other r0111111ä11 defect.. Easily at 
untied 05 ed to le.,ting meter or electrical apparato.. Ir 

R. C. A. Radiola 
Magnetic Chassis 

Will stand up to 600 volts without 
distortion. Contains output trans- 
former. Used in 1008, and 103 

speakers. Outside diameter 9 in.: 
depth over all 4'-(, in. Ideal for any 
radio installation. Complete with 5 

ft. radio cord. 

$2.95 
103 

t)l'lt PRICE 

R. C. A. Loudspeaker 
A beautiful speaker, superb in its 
.,,it hful reproduction. Molded 
trame and pedestal resemble hand 
arret1 oak. Mechanism concealed 

Ly attractive tapestry. 
(Genuine R.C.A.) 

List $18.00 

$3.95 

New Type Elkon Dry 
Disc Rectifier 

Standard on "A" Elim- 
inators for Majestic, 
Mayolian, Webster. El- 
kon, Bernard. Fada. I 

Knapp, Sentinel. Metro. 
, General Instrument. 

Philco (Elkon equipped) 
and also on Elkon 3 

amp., and Briggs & OUR PRICE 
Stratton chargers. 

$áe45 List 87.00 

Baldwin Rival Unit 
This Nathaniel Baldwin unit is 

one of the finest. For phono - 

graj)h, automobile and portab'.e 

radio outfits. We offer this fam- 
ous unit now at a sensationally 

reduced price. 

Itl'R PRICE 

Atwater -Kent 
Condenser & Filter Block 

For Model 37 and 38 Sets 

Ideal filtering system for ANY 
make A. ('. set using 171 -.\ 
tube. Contains proper chokes}, vl 
and high voltage condensers. 
Flexible wire colored leads 
name as original. 

HOOK -UP 
Green voire to 280, black to 
R.I.'. plate. yellow to Power 
Tube plate. white to first 
audio by -pass, white to C.T. 
of 226 resistance. 
red to detector 
plate. Wile from 
can to ground. 

OUR 
PRICE $2.95 

Kolster K -6 Speaker 

Itr.mul till) , -an., I. 

We taut cabinet. EquipPrd 
ti tlIn highly ,n'itive orrr.iz, 

awl driving unit. Faith i reproduction front we faint. 
rat ahi,per to tulle,[ volume of a 

hra- band. 
List 5214.00 

OUR 
PRICE $3.95 

AIR -KING 
Superheterodyne S.W. Converter 
The greatest converter 

ever built. 
It. hot: in e:nroorair ,[:Dion: 
clear a 

` 
t bell. Convert 

set Into a short wave 
receiver. Employs i- 
1odh,..; voter: from 211 to 

l 1 ) meters. toll -n it. 11 

all wave lea ;tu.. 

mcie dialcontrol. no 
...It Papa. Ity. no gnral 

u.,. built in fi.,uocnt 
nfnnner to heat the 

All mid 
-- t your rrrelver is 

a.it ice IL voltage from 
to Isla volt.. Voltage 
not critical; r , 

t w 
toole- 

d nf the iser. 
v, 

" 

;xlox3 in. Weight 

OUR PRICE 

$14.70 

OUR PRICE 50c 
VICTOR ABC 

Power Transformer 
For use with 6 -226. 
2-245. 1 -227 and 1-280 
t u b e s. Magnetically 
shielded preventing hum. 
Can safely be overload- 
ed 3.i'i. High voltages. 
40u volts at I51i mila on 
either side of center 
tall. Extra large case 
especially designed to 
prevent overheating. 

Can Be Used For Any Power Amplifier 
Using 245 Tubes 

Size: 4'_ x z 5' :2 inches. 
No. 1- Center tap of 9 and 14 15 volts). 
No. 2 and 4 - ' 

1 

, Volts. 
No. 5 and 7- 1 in. V. High amp. 1226). 
No. 3 and 6- Primary Ú10V. input). 
No. 8- Center tap of 12 and 17 1O1í V.) 
No. 9 and 14 -5 Volts (281l) 
N.., In and 15 High voltage for B supply. 
\;,. 16 -- Center tap of above. 
s,. 12 and 17 -21,_ in. volts high atop. 

OUR PRICE $2.75 
FREE Catalog -means money to you 
These are only a few samples of the values to 
he found in our catalog. It is full of items on 
which ou can make from 50'; to 31111'; 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! 
1 

RADIO CIRCULAR CO.. 225 Varick Street. Now York City 

I olioned find S . 710. 20'; of Ural- hard help... 1 ..ill pa, balance upon receipt of merchun ,... 

Name 

Iddre.a 

C 

TEAR IT OUT NOW! 

RADIO CIRCULAR CO. 
225 Varick Street. New York City 
l'lear ..end toe .,,tir catalog of radin bargain. I can 
make a profit on. 
1 understand this obligate, me in no way. 

Name 

¡Meese 

Alto pleas end catalog. tsar. al 
Slnh 

J 



STOP SHOPPING!! 
HERE'S a NEW plan, which eaves )ou money. Stop shopping - 

the lowest prices are right on this page. Yes, lower than in 
our own catalog. Why? Because no house can get out a new enta. 
log every month, but by advertising in this magazine we can bring 

you the latest and lowest prices up to the time this ad is printed. 
We watch our competitors and do not allow anyone to undersell 
us. We meet ANY price on NEW merchandise. Order direct from 
this page and sate money. 100% satisfaction on erery transaction. 

Pacent "250" 
Power Auditorium Amplifier 

One of the 
Most Pow 
erful Super 
Power Am- 
plifiers ever 
made. 

Now $8.75 
CONTAINS 2 STAGES SUPER POWER 

A.F. AMPLIFICATION 
This famous amplifier is provided with input 
and output transformers for working from a 
phonograph pick -up into a 2 000 -(loos trans - 
udsslun line or into the mmpling transformer 
furnished with mua d>uaudr reprolucers. 
The tubes required are one '20, one '50 and 
une '61 rectifier. where maso m ] output is 
nut required a '10 may be 5111/S111111,41 for 
the '50 in the output. Automatic adjustment 
takes care of the discrepancy in voltages. 
The undistorted power output Is 2.3 Watts, - 
unough for four small dynamic reproducers. This degree of power output provides satis- 
factory coverage for auditoriums having a 
volume of 23.0011 cubic feet. The Input wit- 
age necessary to provide maximum output 1. but .025 volts. 
Ideal for theatres seating approximately 3.000 
people, dance halls, schools, lectures, hospi- 
tals, auditoriums, outdoor gatherings. etc.. 
eta, The gigantic power is at all times within control -for that matter. It can be 
used in any home, as the volume can be regulated down to a whisper. 
A PHONOGRAPH AMPLIFIER -PUBLIC 

ADDRESS AMPLIFIER SYSTEM. ETC. 
Use of the '26 tube In Ute input stage makes 
the long oing rua' period unnecessary. 
Shipping "eight, 30 Ibs, Ihcrall .Ixe, 16 x 
9% z 634" high. List Price, $90.00. 
No. 1925-Pacent Model 250 Power $Q75 
Amplifier (less tubes). Your Pria O 

BRAND NEW 
RADIO MIRROR PENLITE 

Tue Latest and Cleverest Tool for Radio 
Serviceman. The only device that nlables 
you to IAO(IE AROUND C4)ILNERS or 
t-NI/ERNEATII inaccessible spots. Your 
vision is ONLY in a. straight line, but with 
the Mlrroi'enllte you can look around a 45 
degree angle. You can now look under the 
whole chassis and see every nut, ever> wire, 
every soket, behind condensers, transform- 
ers, etc. 'This is made possible by the 
powerful pocket flashlight to which is at- 
Earned a GENUINE DENTAL MAGNIFY- 
ING /I R ROR- Mirror clips MI or u0' so 
flashlight can be used shale if desir,d. The 
cleverest device yet. Complete with battery 
and bulb. Shipping weight ti ors. 
No. 1695- Mirror- Penllle. List Price 8Ce $2.50. YOUR PRICE 0se77 

Earl Power Transformers 
Make money revamping 
the old battery set. This 
power transformer used 
in Earl Model 22 receiv- 
er supplies ' ' , . ' ' ' ' I i ' ' 
and "t "' potentials fur: 
two '27's (or screen - 
grid '24's), three 20's, 
two '71Á's and one BO 
reel ifier; 

H 

total current 
output of high- mltace . 

winding at maximum 
output (about 200 volts) 
Is 80 ma. High-soilage secondary. filament 
winding for '27's and for '71.í's are renter - 
tapped. Sire, 3% x 3 x 2% inches. 16 long 
leads and full wiring directions. Shq.ping 
weight 5 lbs. List Price, $7.50. 
No. 1410 -Earl Transformer (with- $1.73 
out brackets). YOUR PRICE..., 
No. 1411 -Earl Transformer. the $1.98 
came but with mountlna brackets.. 

SPECIAL 
Baldwin RIVAI. Speaker Unit 
A loud speaker obit Is wring the uorld 
famous ISaldwin mark. Designed her use 
with bum type speakers or with nid style 
Phonographs. 
ligh tl ll,. POSITrIVELYtI 

Shinning 
TPRICE 

THIS UNIT HAS EVER BEEN SOLD. 
No. 1520 -Baldwin "Rival" Unit. I5c 
YOUR PRICE 

lt,'t ` -..,WM01 §M NEW READRITEAnalyzer 
This three meter analyzer has selector switch 

-f 1 it , for decking all louts of tube circuits by 
.Wz ,[,{y. 7S connecting to the set sockets. Selection for 

-- 'laie testing voltages of blute, grill. Cathode and Screen- 
-T, 

t st 
;t7 ' grid dune quickly and accurately. Plate current, - filament volts, line and lower supply volts are 

f 7 J measured. Grid swing test for tubes used. Just 
...... . push one button for screen -grid and other button 

for other tubes. Makes Costing of all type tubes 
simple and thorough. 4 a-volt grid battery is 
furnished. Battery is used for grid test and 
continuity testing of transformers, chokes, etc. 
Capacity and resistance charts furnished show- 
ing use of Instruments fur testing condensers, 
also Measuring resistances up to 100,000 ohms. 
I-;i cut scale readings of sinters may he used sep 
:irately with the tack terminals provided. Scalo 
readings are 0- 60.300 -000 D.C. volts, 0 -10 -140. 

700 A.C. volta and 0-20-120 milliamperes. A.C. and 15.1'. Iamrnt voltages are accurately 
measured 011 the one meter. Strum; lase with leatherette covering. Attractive. Compact. 
Size laid s'Ilzxx huches. Shipping weight 15 lbs. List Price $25.00. 
No. 700- READRITE ANALYZER. YOUR PRICE $1470 

New 36 page Summer Edition No.23 

_5 New Hook-Cps. eta 
350 Illustl'ations. 

r Edition of our 
' 

greatly enlarged It.th/ SElt I lE lteATIRE has lust conic off 
thu press. If you liked the winter Issue, you will like this o hundred -fold. It contains 

u 75 new hook u 
n 

-ups. circuit diagrams; and sane 
330 Illustrations. POSITIVELY THE GREATEST 
BOOK EVER PUT OUT BY ANYONE. Among 
the neW maltera Usted are: 
VACUUM TUBE TREATISE, with many illustra- 
tions: full page Vacuum Tube -overage Chsrarteris 
tic l'hart: How to Take tare of Your Tubes; lluw 
to Connect Phonograph Pick-ups ; Improving the 
Toue Quality of Old Sets; Comm-Ong Additions! 
Loud Speakers; all fully illustrated with dia- 
grams. 
Other articles: Modernizing Old Radio Sets: flow 
to Convert Battery to Power Sets: Selection of 
'Tubes: Push -Pull Amplifiers: Replacing Atollo 
Transformers: Phono Attachments; How to Choose 
Power Tranafmrmrra; Voltage Dividers; Wattage 
of Power Transformers: Selecting and Installing 
Replaeeumeldt Parts in Radio Sets; Filter Conden- 
sers: Repairing Eliminators. 
WRITE TODAY. Enclose 2 cents for postage. 

Treatise sent by return mail. 

NEW! NEW:: 
Superheterodyne S -W Converter 

At last a short -wave 
converter that con - 
verts any broadcast 
set into a superhete- 
rodyne short-wave re- 
ceiver. Employs three 
227 tubes and covers 
from 20 to 115 me- 
ters. No plug -In rolls! 

il switch Is used to 
otr all wavelengths. 

Single dial control, 
no body capacity, no 
squeals. lids cover. 
ter has built -in fila- 
ment transformer to 
heat the three 227's. 

All you i, .t to obtain from your rrceiter Is 
a positine it voltage anywhere from 95 to 
190 volts. Voltage is not critical; no moles- 
tation of the revoker. So simple a child 

operate it. Size 7 z 10 x 5 Inches. 
Shipping weight, 8 lbs. List Price $25.00, 

No. 1614 -Super Converter (less $14.69 
tubes). YOUR PRICE 'Y 

World -Wide Short -Wave Set 
NOT A CONVERTER 

.1 perfect radio 
short-wave receiver 
for use between 17 
and 84 meters. To 
put Into operation, 
Connect ntenua. 
ground . 95 -volt 
"D " and 6 -volt 
"A" batteries, and 
headphones to the _ 
Posts provided, plug 
In a type '0lA 
tube, and tune Ins t 
-Nn ingmdous tir- vit makes taassi- 
hle a 9 -roil single -winding plug -In design, 
This little instrument has the .same scantly, 
RP as many big, shielded short -wave rorrh'- 
ers sthgg ten times as much. A power 
amplinfier may ire added fur any degree of 
vlutne, Complete with 4 plug-lit soils. 

Ilan tine vernier dial for ',resists/11 timing. 
Never has a first elm abort-wave set sold 
for so little money. This short -wave set 
measures 5 IÁg x7x) In, high, over all. Ship. 
sleight, 3 lbs. List lirico, $12.50, 
No. 1666 -World -Wide S. -W. Set. $6.25 

Your price W 
6 MONTHS GUARANTEED NEONTRON TUBES 

Sold on a 6 MONTHS FREE REPLACEMENT GUARANTEE 
BASIS, PROVIDING TUBE LIGHTS! All tubes are carefully 
meter - tested before shipment. and carefully packed. Do not 
contuse these 111011 QUALITY tubes with ato other "low 
Priced" tubes -our low prices are possible berawse we do a 
VOLUME business! 

Choke I 

1Choice 
of 

-20 
227 00.% -199X 
171.1 19:ó'V -120 

12.1 

201.1 
1 

221 

63e ea. I 69e ea. 79e ea, 

Choice 
213 
280 
171 

Choice 

210 
250 
281 

1.58 ea, 

NEW 
Clinico 

230 
231 

1.08 ea. 

Choux 
235 
247 

1,50 ea. 

R.C.A. LICENSED TRIAD AND PERRYMAN TUBES 
These nationally athertised tubes are guar. sed t 'Nt SN DITIONALLY for .sit noodlis, 
The prices aro slightly higher than our NEONTRONS because these tubes are of much 
better quality. See listing above for tube numbers. 

Choke Choice Choke 1 Choke J Choice I Choice 
Price Price Price I Price Price I Price 

The 96e Bic $1.76 $1.46 $2.09 

THORDARSON 
"245" Power Transformer 

A Miniature Power Plant - Supplies All 
ABC Voltages - 80 Watts 

In addition tosup- 
plying a full 230 
volts to the platea 
and 50 volts to the 
grids of two typo 
'45 tubes In push - 
p1111, this trans- 
former 111 a y be 
used to light the 
filaments of seven 
or eight 2.5 -volt 
filament tubes; 
and by connerting 
In series two of 
the three 2.5 -volt 
filament seconda- 
ries it is possible 
to light 5 -volt fil- 
aments too. Five 
i'rt t. 

Ix 
T . 

:S3 
V., 3 A S3-2% V.Arun.; 

p, Cent. }B T.; S1-2 Yi V., 1014 -Imp.; S5-2'4 V., 3 Amp. Cent. T. Just the power transformer for bid Id- lip up a high -grade public address amplifier to use screen -grid A.F. amplifier to boost the output of a microphone or phonograph Pick -up: following this with two otages of push -pull amplification moist lug of two '27's In Ute first stage and two '4:5's In the sinnnd. Buttons of transformer has bakelite panel on 
which are mooted all taps. It outperforms 

ANY similar transformer, 'deny Senlee Men keep this model transformer on hand for 
emergency replamments in hundreds of makes of radio sets. For I10 -120 raits, 5060 ryeles. 
Size: 5 in. high x 4 x 3i In. Shipping weight, 8 lbs. List relee, $15.00. 
No. 1450- Thordanon Power 
Transformer. YOUR PRICE $3.84 

Flewelling- Dayton SW Adapter 
This wonderful Instru- 
ment connects to any 
A.C. radio set by put- 
ting Into tube socket in 
place of the tube (which 
must be a type '27. or 
'heater" tube) the plug 
which is on the end of 
Its 2 -ft- cable: then put 
tube Into tube - socket of 
adapter. Remove aerial 
from broadcast set and 
connert to antenna tant 
on adapter- Special plug - 
in coil No. 1 covers a 
wavelength band of 17 
to 29 meters; coil No. 2. 27 -28 meters: coil 
No. 3, 17 -84 meters. Pius -in roil Induct- 
ances como with the adapter. 56437%34. 
high, overall. Ship. weight 4 lbs. 

No. 1613 - Dayton FlewellIng Short -Wave 
Adapter. List Price. $15.00. $4,93 YOUR PRICE (wIthout tube).... 

Short -Wave Converter 
Build a short wave eon - 
verter at lowest price on 
record, but with which 
exs.-llent results a r e 
obtainable nevertheless. 
'Me voltage for the three 
227 tubes used may be 
obtained front an xter- 
nai filament transformer 

winding nofa254r 
secondary 

in 
a power park. %'ase- 

uen. No plus -In 
Iernoh 

; 

1'714 3s 0 
itto h 

1110 

used to cover ware band. Single dial tuning. 
no grunting. no body cam. ity. no squeals, 
Leak -condenser thin Converter con- 
sisting of all part, 

s 
(less filament transformer) 

Including cabinet, panel, diagram and 4- 
page instruction sheet (less tubes). í4e85 
No. 1619 -YOUR PRICE - 

No. 1615 -6 -Volt Battery Model, same price. 

High -Voltage Condenser Units 
We guarantee these con- 
densers 

for 
Itlg ne a. They 

are Ideal fur general re- 
placement purposes and can 
be Installed In any new 
power-pack. All condensers are furnished with 
s -inch lengths of tinned "push -back" wire, 

600 VOLTS I 800 VOLTS 
Cat. Mid. Your I Cat. Mfd. Your 
No. Copse. Pries 

1 No. Copse. Price 
1702 $0.25 1706 1 $0,40 
1703 tI .30 1707 2 0 
1704 2 .40 1708 4 1.05 
1705 4 .60 I 

NOT 
E 

TEACCEPT ORDERS FOR LESS THAN $3.00. 
- 

3. 0. Radio Trading Co. 
It C. O. D. shipment is desired, please remit 20% 

remittance, which must accompany all orders. 
If full cash accompanies order, deduct 2% discount. 

Send money order-certified check -U. S. stamps. 

23 West Broadway 
New York, N. Y. 

ORDER FROM THIS PACE. You will find special 
prices from time to time in this magazine. Cet our big FREE catalog for the greatest Radio Bargains. 

Should you wish goods shipped by parcel post, be sure to include sufficient extra remittance for same. Any excess will be refunded. 



October, 1.31 RADIO -CRAFT 

Servicing Stromberg- Carlson 
Receivers 

By C. F. REXER 

the older Stroberg- Carlson battery 
I (which include Niodels "51)1, 

'60l" and "tint ") very little trouble 
has been experienced with the chassis itself; 
although some trouble has been found in 

PIPER PIECES 
COPPER BARD OR SMORTCIRCUITED TURN PRY OUT. 

Fig. 1 

la models !Wit boa '01.1 tithes from an elim- 
inator. it may be necessary to operate on 'lee 

"Siamese" filter choke. 

the various makes of equipment used, such 
as "A" and "R' eliminators. Very little 
I rouble should be found with tubas in these 
models, since tiny are equipped with fila- 
ment voltmeters which enables the customer 
to keep the tubes at the correct rating 
of 5 volts. 1)irt on the volume and fila- 
ment rheostats may cause a scratching 
sound when they are moved, and also may 
be a cause of voltage fluctuation in the fila- 
ment circuit. This run be quickly repaired 
by cleaning with a piece of sandpaper, and 
wiping the wire clean. Microphonic tidies 
may be encountered; moving these about in 
different sockets will clear this trouble . 

In the later Models "633" and "631,' which 
are equipped with A.C. power units to 
furnish direct current to the 20l-A tubes, 
some trouble may be experienced with 
A.C. "hunt' or ripple. These nuulels use 

Stromberg- Carlson cone speaker, and have 
a very low hum level when correctly ad- 
justed. The power unit known as the 
"103 -A" has a rheostat for hum control. 
located just above the loud- speaker jack 
in the front of the unit. All Irmo adjust- 
ments should he made with the power unit 
in its normal position with respect to the 
receiver. The antenna should be discon- 
nected, or detunetl, and the speaker brought 
close to tit operator. The rheostat is then 
cony carefully adjusted. 

If adjusting the rheostat fails to lower 
the hunt to a satisfactory degree, turn the 
receiver off, and with to 5,'M in. tend wren''. 
loosen the copper h nnl', u- '. 
per basal . 

should be removed. (Incidentally, remove 
your wrist watch when umliing these ad- 
justments, as the strong magnetic field 
around the choke will magnetize it.) There 
is no danger of being shocked while making 
these adjustments to the crupper band. 

1)ropping of the voltmeter hand in these 
models to zero, or one or two colts is an 
indication of one or both 'fungar bulbs 
being burnt out or bad. 

In the "635 - 636 -638- Struntherg- Carlson 
't.C. models, the '27 tthes should he Ca re- 
fully matched; i.e., for huen, partirul,u'l 
in the detector and first :Wolin stages. Noisy 
tithes have }cell found to ',how up very 
plainly in these models, its do those which 
are nticruphonie. Socket springs should be 
kept clean by sliding the tube up and down 
in its socket. 

These receivers employ a dual volume 
control: the first unit being a 10.000-ohm po- 
tentiometer controlling the amount of sig- 
nal admitted to the radio -frequency ampli- 
fiers; and the second also a l0,000-uhm po- 
tentiometer, %Odell regulates the amount of 
signal ¡,,sstd to the detector system. These 
two operate from tic s,mne control knob 
and when noisy may be cleaned by dis- 
assembling, and cleaning the contact., roller. 
and resistance strip. Extreme care should 

F 

R----- ® -C 
D 

SI 

ll 

....... . 
I I 

- 

Fig. 2 
.1, rear volume control; 11. hex. nut; C, mop at- 
big bracket; I), shaft: lì. cam switch: G. r 
Tunt casino I" monde r- clockwise, and control 

knob II elo, t'a'ise. 

be used in replacing them; in order that the 
two controls shall operate at the same tiue, 
'Phis is clone by loosening the nut bolding 
the casing to its mounting bracket, and turn- 
ing the yulmue control I:nn6 to its fall 

((.'onlilluled un pope 214) 
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The New A. C. 
A Superregenerative Receiver of Extraordinary 

Construction and Certain in its Operation With 

By CLIFFORD 

The previous method of tuning has been 
retained; but, for convenience in exchanging 
then i, t he plug -in coils are ted external - 
ly. ttore the plate voltages have been cor- 
rectly regulated, and the screen -grid voltage 
control adjusted, tuning can be accomplished 
with the receiver in stable operation from 

R. F. Input 
Signal 

Meters Kc. 

TABLE i 
Suppressor 
Frequency 

Cycles (Meters) 

C3 
Cap. 
v j. 

10 30,00f) 30,00f) 10,0(X) None 
15 20,(X0) 20,0(X) 15,(00 .001 

20 15,(0X) 15,(00 20,00 .0)25 
24 12,5(X) 12,500 24,000 .1X)4 

30 10,0(X) 10,000 30,000 .006 

371/2 8,001 8,000 37,500 .01 

50 6,000 (i,(XX) 50,0(X) .02 

60 5,000 5,000 60,0(10 .03 
75 4,000 4,(00 75,00 .05 

100 3,000 3,00) 1(0),0(X) .08 

1.20 2,500 2,5(0 120,000 .10 
150 2,000 2,00) 150,(X)0 .2 

200 1,500 1,500 200,000 .3 

Approximating computed value. 

one end of the band to the other. This can- 
not be said of the ordinary short -wave 
receiver. 

Modifications of the circuit may be em- 
ployed; such as placing the oscillator's pick- 
up coil in the cathode lead, instead of the 
screen -grid lead, of Vi; still controlling the 
oscillation by varying 11.1 (see Fig. IA). 

Various methods for the construction of 
the local -oscillator circuit were shown in the 
preceding article. The constructor may con- 

suit this or, if he prefers, use his own pet 
oscillator design. The Superregenerode is 
sure to work if the fundamental principle is 

followed and the oscillator V2 feeds enough 
energy to \'1; at 90 volts on the plate, the 
'21 type oscillator will deliver ample power. 

High Audio Output 
The audio end has been redesigned, to give 

larger output on weak signals. An output 
pentode was retained for the final stage, but 
with the added power of a '47; while a first 
A. F. stage tube V3 was added. The Latter 
is of the '24 screen -grid type, with resist- 
ance-capacity coupling into the power stage. 
A consideration of the effective circuit (Fig. 
2) will sl that an A. F. signal of only 
.029 -volt will develop the full 2.5 -watt output 
of the pentode; that is, the total effective 
voltage gain of the audio amplifier is ap- 
proximately 8,500. 

Another reason, however, for such high 
audio anuplilication was the desire to have 
available ample energy to permit experi- 
menting with nultonuatic vol control in 
the audio end of the receiver. This phase 
of the work was suggested by the numerous 
letters on automatic volume control which 
the author lias received. More work will' 
be necessary on this interesting refinement 
hut, as soon as the data are compiled and 
experiments tried, the results will be pub- 
lished in R.tmo- CaAr-r. Several ingenious 
and novel methods have presented them- 
selves; but no suggestions will be passed out 
until they have been tested. 

A Ill gh such a first A. F. stage may be 
included in the battery model, the type '32 
tube has been found to have naicrophonic 
tendencies when so used. 

'l'he increased output brought the speaker 
vol to such a point that it was uneunl- 
fortable to listen to American stations, espe- 
cially, even in a large room. On extremely 
weal: signals, however, the receiver was tre- 
mendously pepped up; while the reproduc- 
tion obtained with the transformer -coupled 
input and interstage resistance coupling is 
of very high quality. 

Supplying Operating Voltages 
k shown in Fig. 1 without 

aernal); eon- 



Stromberg- Carlson 
(Continued from page 221) 

clockwise position. Hold the knob in this 
position, and rotate the rear resistor casing 
to its counter -clockwise position. Without 
allowing the volume- control knob to turn. 
tighten the nut holding the rear casing to 
its bracket. (Fig. 2). 

This lel is provided with an extra 
binding post marked "X" on the rear of 
the chassis for connection to the ground 
in cases of line noise. Controls for hum 
reduction are located on the rear of the 
chassis and should be very carefully 
balanced. 

In the newer models, "642," "652," and 
"654," the chassis is the same, using three 
'24 tubes, one '27, one '45 amplifier, and 
one '80 rectifier. The "Model 641" is some- 
what different in the audio system, being 
wired for use with a magnetic speaker only. 
Care shouhl be used in matching the '24 
tubes, both fur I , and tone quality; the 
second stage of radio frequency being that 
in which a tube of normal characteristics 
should be used. 

Noisy volume controls may be experienced 
which should be cleaned or, if badly worn. 
replaced. 

If the dial seems to tighten after some 
months of use, so that it is very hard to 
turn, it should be taken apart. The chassis 
is removed from the cabinet, and the spring 
clip. and collar which clamps the dial, re- 
moved. The dial is then taken off by re- 
moving the three screws which hold it; this 
will give access to the shaft and mounting 
Three screws are removed which hold the 



very novel inca dr.. 
has been used to el' ' ate inductive inter - 
ference of this type. The entire lead -in 
was enclosed by a tightly -drawn copper 
braid, which was in turn covered with an 

insulating and weatherproof material, such 

as rubber, tar, or wax. This braid is not 
grounded, and is run directly from the 

horizontal portion of the antenna to the 

antenna binding post of the receiver proper. 
The installation of this braid has in three 
cases of very serious interference produced 
a very marked reduction in the amount of 
noise received. If the braid were grounded, 
the high capacity existing between the lead - 

in wire and the ground would be sufficient 
to by -pass the desired signals. For this 
reason, the braid should be covered with 
an insulating material and, in order to 
prevent grounding during wet weather, the 

insulating material sliould also be weather- 
proof. 

From a theoretical standpoint the opera- 
tion of this lead -in is similar to that of 
a simple vertical, single -wire antenna. The 
waves, both noise and from the desired sta- 

tion, induce a voltage in this low -resistance 
braid. This voltage causes in the braid a 

flow of current which is 90 degrees out of 
phase with the induced voltage, and gen- 
erates a magnetic field which opposes the 
fields due to the station and noise; with a 

consequent reduction of the strength of the 
fields in the vicinity of the lead -in. The 
lead -in wire, being inside the braid, has 

no voltage induced in it. The entire sig- 

nal is then picked up by the horizontal 
portion of the antenna, which has a very 
directional characteristic which can be used 

to advantage. 
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shaft and mounting to the chassis. This 
assembly is carefully taken apart, wiping 
out the mounting and shaft; after Which :L 

little lasclinc is put on the 'haft, allowing 
it tu turn freely in the mounting. It is 

Ilya carefully assembled, being careful not 

tu scratch the dial when replacing the spring. 
(tier Fig. 3). This saule trouble may also 

appear in the "J10(1c1 moi" receiver, but 

not in the later Struuuberg- Carlson receivers. 
The "816" receiver is very sensitive; and 

great care should be used in balancing the 

tubes in these sets, in order to obtain the 

proper tone and sensitivity. The second 

stage of radin frequency and the automatic- 
volume control tubes are very important. 
These sets use a "tuning meter," which is 

a ulilliammeter connected from the cathode 
biasing resistor for the second R,l', ampli - 
lier tube, and which reads the plate cur- 
rent for that tube. This salute plate cur- 
rent is controlled by the control -grid bias; 
which is supplied by the automatic volume 
control, a '27 tube, which controls the bias 

of the control grids of the first and second 

H.F. tubes in accordance with the strength 
of the signal being received. It serves thus 
as an indicator to show exact tuning te 

the carrier wave, and enable one to use a 
"silent key" for tuning from one station 
to another. Care should be used in select- 

ing the automatic -vol -control tube; as 

a tube with little or no emission will situ v 

little change in the needle l ter when 

tuning in a strong signal. Also, a tube with 

_ REMOVE 
SPRING AND CUP 

REMOVE THESE SCREWS 

CLEAN MOUNTINO AND SHAFT 

Fig. 3 
Method of corrertinp undue tightness in the 
dial, in certain models where this may appear. 

a very high emission will effect the sen- 

sitivity of the receiver. Care should also 

he shown in selecting the second stage `St 

tube, in order to get the correct "saving" 

of the needle, and the (rest tone from these 

receivers. A.C. hum can be caused by a 

'43 tube weak or nut, or by one side of the 

pilot light socket grounding to the frame, 
or chassis (Fig. 4). 

The "Mutdel In" and "11" receivers are 

s tnlewhat different front the other models; 
in that they employ a broad -banal trans- 
former, which couples the first and second 

lt.1'. circuits. .\ second "bi- resonator" eir- 

m 

R, :: 

o e 

° 

, 0 /. 

Fig. 4 
Chassis layant of the ".Model 846" 

GREATEST TUBE SALE OF 1931 
The Largest Variety of Tubes in the World 

All tube: aro guaranteed to he I1r,1 -grade quallq -,o. parable to the hest 

obtainable ' I the Racket aria\. Wu .III replace ill bin 311 dn) any tube 
chat hi- 11011 ghee 1 wplete satislo9lon. 

Seth an amazing ,Aube ,ale ha, timer been conducted. 

COMPLETE STOCK ALWAYS READY FOR IMMEDIATE SHIPMENTS 
Order fron tints Page and note the fdloss ing term.: 
Nu order al voted for Tess than 8.1111. 
It Is trot a tsar) to .end the hill amount of cash nits the order as l'mg 

sour crier is xt.omtsrlle,t b) 20 {1 of tléus due. 
Shlpuunt sill go lanyard to sou by .sprees or parcel pmt C. O. U. 
AU hncr. are F. O. n. Factory, Neiark. 

'X -21)1.4 s .30 
X -226 .30 

.30 
X -171.\ .30 

-X -171 .30 
X -2111 .40 
X -190 .40 
\ -199 .40 
v -1:19 .40 
s 199 Standard base .40 \ -112 .40 
\.119.\ '.40 

'X-211..4 .40 
1 221 .40 

'X 20 .40 
luadr,il' : -prang 2e1.\ for site- 

dal rirons .60 
Special detector tube 211lA -a 

super -sensitive detector .60 
Special radio frequency 201\ - 

super-sensitive 2111A .60 
Special audio frequency 2111A- 

a super- srnsIthe 201.4. .60 

Special t 711Ìe'ile 1 -2 amp. extra 
.60 

T -14 
coated 

12014 high Mu 1 high ends - 
slurs .60 

Snitch tube, 201.\ r 112 or III 
double Ii fe all in one .60 

Adapter tube 226 227, 1:1.\, to 
sert bac sets to .\C. comer!. 

.60 
CX -210 -For Ismer amplitler, 

high voltage 1.10 
('X -2511-Pun er amp. 1),,.1 In 

tust stage of : Indio Ire,: 1.10 
Ballast tube 1.00 
I X ___ -green grid radio fre- 

quent) u P. 1.10 
Tclion Tete, Iilon Tithe lo Cath- 

ode Square 3.85 
Teflon Television Tube, It 

Cathode Square , 3.85 
I9iotuettl rie cell, "Caesium " 

2-Inrll 4.95 
fistoelel rie tell, 'Potassium " 

2 -Intl 3.85 

RECTIFIER AND CHARGER BULBS 
125 Mil. rerllglnit tube (tt. II. We' 81.40 
Iiï 10 amp. trl'kle charger bulb 2.00 

2 amp. old and new typo charger bulbs Itist 84.1101, our ewe (Ttrngar Typed 2.110 

5 nil 6 aunt. old type charger both. 1114 8%.uu i, our price (Tungar Type! 3.75 
I'S- 2 %n -l'sed a full-oale re, titter for high emission .40 

LX -281- -fluff .ate rrrtlaer 1.10 

Rectifying rube especially ilel¢ncd for use u'Ith Freshutan 5laster 'ni" 
Eliminator. l'y brass base. limited 'Haul lty .30 

UN-1400- Half -,rate Iter110er uurury saper 5.00 
100 tubes and over 10eá Discounts: 50o tubes and over 10'. and 10. 

NEW TYPE TUBES 
L' Y- 236 - Si rcen Gri I Radio Frcu 

Amp. (o. C. Heater 
t.Y- 2'J- t)eteetor . Inpli tier 111. 

l'. Beaten 
UV- 238 -Toner :Val litter Pentode 

W. C. heater/ 
L'X- 2:30 -Dry cell atop. and 

detector 
1X -2231- -Dry cell amp 
l'X- 232 - -I cry cell screen grid eloi,. 
UT- 217 -Power pentode 
CY -235 -Super control screen 

geld amp. 
1Y- 551 -Variable Nn 
WI)- 11- Iteteelor )' 

i'D- 12- lteteetot .t 

ARCO TUBE COMPANY, 38-40 Park Place, Newark, N. 

cuit couples the second and third stages. 

and it single -band transformer couples the 

third lt.F. stage to the detector. 'Phis makes 

for sharper tuning, another feature being 

uniform quality and sharpness throughout 
the tuning range. 'Phis model uses a "range 
control" for lucid and distance reception. 
l'rovision is clade in connection with this 

for long and short antennas, by a pin -:Ind- 
jack arrangement on the rear of the chas- 

sis. Care should be used to get the cor - 

rect setting for the antenna used. 'Pinne it, 

a Weilk signal on the high -frequency end 

of the dial; the position Of the pin giving 
the loudest signal is ciirrect, indicating 
ri sonance in the first tuned eirevit. Pro- 
vision for hunt balance is provided on the 

rear of the chassis: the correct position is 

midway, but a nlilli:nnlneter may be used in 

the 'tar sockets to balance them together. 
The ")tolet I I" lias :t convertable cabinet 
in tiìhir a turntable and motor, together 
with a pickup, may he installed. Little 
trouble has been encountered here. 

The ">idel 12" and "IC' receivers are 

alike, except that the latter contains the 

automatic phonograph. '1'1,151' sets employ 

the saule radio -frequency sy.trill as the 

"10 "; except for the addition of a '27 tube 
in the automatic -v(4 ne- cont rol circuit and 

the "tuning meter" before mentioned, aS 

Well as an additional '811 tube to supply the 

speaker's field winding. The automatic- 
volume-control tube and the second-stage 

'2$ should he carefully selected for proper 
tone and sensitivity. 

Nove a word about antennas for these 

sets; the writer has found that the proper 
selection of the aerial ;Ind ground systems 

to use with these receivers, in the locality 
in which they mec to be installed, means 

it lot. 'fake everything into Consideration. 
:und then build the antenna system. It 
note ulemi a little extra work, and thought 
but it will be worth it. 

Radio Dealers! 

.85 

-rio 
.60 
.60 
.05 
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.85 

.60 
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Radio Service Men! - 

NEW LOW PRICES 
Guaranteed Replacement Condenser Blocks 

and Transformers 
Net 

Atwater-Kent 37 Cond. Block with chokes.52.75 
Atwater -Kent 37 Power Transformer 2.10 
AtwaterKent 40 Pack Complete 5.50 
Zenith 1E9, Stewart - Warner, Mohawk 

Blocks 3.15 
Majestic "B" Eliminator Cond. Block 2.10 
Crosley Eteetrolytie Condenser. 2 Anode 2.10 
Crosley Electrolytic Condenser. 3 Anode 2.75 

Hard to -get parts -We have them 
Send us your repair work for estimate 

¡Ville for our FRJ L CATALOGUE 
Grant Radio Laboratories 

6521'5 South Ifalsted St.. Chicago. Ill. 

ALUMINUM BOX SHIELDS 
Genuine "ALC'OA" stork, silterdip 8nib, 
5 1 9 2 6. 81.09 -14 x 6 1 6. $3.85. In x 

S6 1 7 5lonitor size $3.25 - 5 x 5 loll 
hield (like picture on rigtrtl $1.00. 

Any Size ta Order. 

Pentode adapters, 81.25. 1. ent Plek- 
uu bends, unit 52.2.5. l'Iex{bie ,hafts for 
Auto Sen. "BUDDY" TEST PROD 

sharp es. using 

esi. 
phonograph needles. stores, 
spade 1)r prune tins. l'ulored 
nipples Identify each lead. 

etct1) noir. 
We Penalize In radin parts 
exclusitel) -puts furnished fur 
any kit n magazine. 

Please include Postage. 
BLAN. THE RADIO MAN. Inc. 

89 Cortlandt St. Dec . RC1031 New York. N. Y. 

PATENTS - TRADE MARKS 
NI' submitted glen per.s,,a7 attention by 

.. f the firm. Information and booklet free. 

Patent Office and Federal Court Practice 

Lancaster, Allwine & Rotnlcl 
Patent Lare (Viers 

475 OURAY BLDG., WASHINGTON, D. C. 

LYNCH Resistors 
cusing a 
"K" Filament 

Precision Wirr Wound ',. 1. 1'2. 2. 
tai, Tolerance and 3 Watts 

Write for NEW illustrated catalog 
LYNCH MFG. CO., Inc. Dept. RC, 1775 Byway, N.Y 



BIG News for you 
E 

VER since th advent of radio, the sum- 
mer sejson h6 been a curse to the radio 
man because UU at is the time when radio 
activities are at Weir lowest 

In the summer time. people do not use their radio sets so much and there is. as 
rule, little servicing to be done. This 

means that the average radio service man 
and raliotriclsn Midi pretty slim pick- ings during the summer months. 

We have given this problem considerable 
thought and fur over a year worked quiet- 

ly on the problem; and from 
new en every radio man, sere 
vice man and ndietrieian will 
have a steady Income all the 
year around. Incredible as this 
may seem. 

The idea of radio people 
servicing refrigeration units is 
self- evident and the thought 
has occurred to perhaps un- 
told thousands of radio men 
ever since electric refrigera- 
tion started. Yet nothing was 
done, because the average radio 
man knows little or nothing 
about refrigeration. Our sur- 
vey of the field convinces u 
that, compared with servicing 
a. radio set, the servicing of 
a refrigerator Is absurdly sin 
pie. once you get the hang o 
It; and that is exactly w'h 
the OFFICIAL REFRIGERA 
TION SERVICE MANUAL 1 

going to he a stile part nee to 
the OFFICIAL RADIO SER- 
VICE NIANI'.tL, with which 
you are well acquainted. 

When you are called in to 
service a radio set, it is easy 
to find out if your custotnen 
own a refrigerator. If they 
do, you ran now tell them 
that you can venire the re- 
frigerator as well. Place your 
card somewhere near the re- 
frigerator so that. It trouble 
comes. you will be called in 
W Az it 

From whatever point you 
look at it. you will make 
money. And don't ever lose 
Bight of the fart that refrig- 
erators n+ually need servicing 
In the summer time and that 
It Is here that you will get 
sew and extra licorne. 

But don't take our ward for 
all this. Study the situatior 
yourself and see If we are not 
right. Look around in your 
locality and find out how many 
refrigerators there are. At the 
present time the servicing of 
these refrigerators goes to other 
tradeswhrn this business might 
just as well belong to you. 

So we say to you. why nN 
go Into the refrigeration ser- 
vicing business at once? Re- 
member, there Is big money 
In It and the refrigeratlee 
business Is growing enormously 
every year; and It won't be 
very long before there will be 
more refrigerators than radios. 

TheOFFICIAL REFRIGER 
ATION SERVICE MANUAL 
has htvn edited by 1.. K. 
Wright. who is an expert ant 
a leading refrigeration author. 
Hy. Ile L a member of the 
Amerlean Society of Mechan- 
leal Engineers. American So- 
ciety of Refrigeration Engin- 
eers. The National .Lwociatior 
of Practical Refrigeration En- 
gineers, etc. 

The new Manual. as you 
will See from the photographia 
reproduetinn. is the same site 
as our OFFICIAL LtTltO 
SERVICE MANF.AL. It will 
be 9 x 12 Inches. anti w.11 contain gß2 pagee- 
ettse -leaf, hound in leather- 

ette. gold -stamps( graver; In 
fart, it i a gull mine of 
Information on the entire art 
of refrigefatlun. 

Here are the chapter con. 
tents Preface; Introduction; 
History of Refrigeration; Fun 
damentals of Refrigeration: 
Description of All Known Tel.. 
of Refrigeration; Service Toole 
and Shop Equipment; Treble Shorting; Motors: Unit Pans Valves and Automatic Equipment; Manufac- turers. Makes and Specliettioue of Units; Manufacturers of Cabinets. 

Every pace is profusely illustrated; every refri- erator put Is explained: die creme are furnished of every known machine; lIriel care Is given to the servicing end, of cone: all the tools needed are illustrand and their use explained; there are trouble shooting charts, and other service data. 
This by no meals exhausts the contents of the book, and It would take much mom spare to give you all of the details. Last year, when we brought out the OFFICIAL RADIO SERVICE MANL'AL, we made a special pre -publication offer to our friends, which actually saved them thousands of dollars. We are now giving you the same chance again for a very short time. 

GERNSBACK PUBLICATIONS. Ins. - RC -l0 
96 -98 Park Place. New York, N. Y. 

I eneloee here. ilk my remittance for $5.00 (check 
or W money opter preferred) for which you are to +end 

ont postage prepaid. one copy of the OFFICIAL RE- 
FRIGERATION SERVICE MANUAL. 

Name 

Address 

City 

State 

y 

MAIL COUPON TODAY FOR YOUR COPY! 

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



Will YOU Be One of the First to 

PROFIT From TELEVISION? 

Television Will Give Employment to Thousands Who KNOW the Business! 

This Complete Instruction Book on Television Tells You What You Should Know, 

Prepare For Your Future - 
Learn About Television NOW! 

SEVERAL hundred thousand men were 
given employment in the many branches 
of the radio art. Those who were first to 

profit from radio were those who had the 
foresight to prepare for its coming. Th - 

were the men who, ten years ago, were given 
the same opportunity as is now offered you 
to get in on the ground floor of TELE- 
VISION. You have heard much about tele- 
vision but not until a few weeks ago was it 
possible to bring talking motion pictures into 
the home by means of a vacuum tube. With 
this sensational discovery by Philo T. Farns- 
worth and with the acceptance of this system 
by PHILCO, one of the world's greatest radio 
manufacturers, it is evident that astound- 
ing progress in television will be made 
during the next few months. Farnsworth has 
perfected the needed device by means of 
which a 400 line picture, twelve by fourteen 
inches in size, will be brought directly into 
the home by radio. You will see and hear 
talking- motion- pictures by radio SOON. And 
when this equipment is ready for the market 
it is evident that there will he an over -night 
demand for thousands of trained television 
men who know how to sell, service, install, 
repair and design television equipment. The 
radio boom was of great and timely need, 
ten years ago, to give employment to men 
who had the vision to know that radio would 
be the principal means of modern entertain- 
ment for the home. But Television offers far 
wider possibilities than radio. Seeing the 
artists while they perform -looking at motion 
picture films brought into the home by radio 
-is of greater significance than mere radio 
speech and music. Pictures "talk a universal 
language." Everybody knows what talking 
pictures did for the theatre. Now ... these 
pictures, with synchronized voice, will be 

brought into the home by radio. 

I IISTORY 
WILL REPEAT 
ITSELF 
Ten years ago those who had 
an early start in radio training 
were FIRST to find profitable 
employment. Today . . . 10 
years later . . . those who 
STUDY television will be 
FIRST to share in its rewards. 
Television for the home will 
be ready for the market sooner 
than anybody has predicted. 

Industrial leaders say it will lead the 
nation out of the business depression ... just 
as radio did ten years ago when this country 
experienced a depression almost as marked 
as the depression of today. Television opens 
new fields of instruction. Entirely new fields 
of entertainment. Trained men will be need- 
ed everywhere. But only those who know the 
art of television will find employment. Wise 
is the man who heeds our advice . . 

"STUDY TELEVISION." We gave this 
same advice ten years ago. So we repeat ... 
STUDY TELEVISION NOW ... today .. . 

learn all there is to know about this revolu- 
tionary new art which will bring new oppor- 
tunities to the man with vision. We have 
for sale a 340 -page text -book, "PRIN- 
CIPLES OF TELEVISION " - written, in 
part by the inventor FARNSWORTH . . 

chapters from his own pen ... complete in- 
structive information telling how his and all 
other systems of television operate. How to 

master the art and how to prepare yourself 
for the greater opportunity which is coming 
SOON. 

Get This Complete 
Text -Book! 

RINCIPLES OF TELEVISION" -our 
Pcomplete book of instruction, has more 
than 100 pictures and illustrations, 

showing how television works. It is a book 
worth its weight in gold. Tells you alryou 
should know about scanning, optics, electrons, 
light waves, sound, projection, conversion of 
image into light and how it is done. 

In short, this book is a course of instruc- 
tion in Television. No other book in the 
world tells you how the Farnsworth system 
works. No other book tells you of the a/teptrd 
type of equipment which will be used in the 
home. It has taken almost one full year to 
prepare this book. It will be ready for deliv- 
ery within sixty days. In order to insure 
yourself against delay in getting one of the 
first copies when they come off the press, we 
urge you to send us your pre -publication 
order today. 

$3.75 If You Order NOW. 
$5.00 If You Wait. SAVE $1.25. 

Mail Coupon Before You Turn This Page. 

GERNSBACK PUBLICATIONS. lao. 
96 -98 Park Plaie. New York. N. Y. 

Itere Is $;. 75. the pre -publication prive for a cops 
..r -PRINCIPLES OF TELEVISION," wh lrh 
Tr to senti me Inunedlatelr aller it le off the pre<,. 
his coupon Rases me $1.25. (Price on publics, Ion nl be $5.00.) 

Name 

Street and No 

i' Ite Cole 
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"and these4pdrtnlents are a1ht'íred fir Radío 
rtyouÌe sure ofldealyddioreception throAgh 

AAlttenaplex Systeni" 
Attention / 
RADIO 
SERVICE 
MEN 

One perfect antenna on 
the roof, and radio opt - 
lets all through the build- 
ing for the convenience 
of the tenants. Just plug 
in your set, and it's ready 
to work. You get better 
reception this way than 
with separate antenna 
wires, -clean signals, 
minus the usual local 
interference from elec- 
trical devices through- 
out the house. 

8 

8 

e 

The RC.% Antenaplex System solves 
the apartment house radio problem, 
delivering 100% of antenna signal 
energy to every outlet. The lead covered 
cabloy may he run exposed, concealed, 
or in metal conduit. 

An attractive proposition awaits 
Radio Service men and electrical con- 
tractors who want to promote sales 
and install this equipment in new or 
existing structures. 

Write for information and illustrated 
instructions. 

ENGINEERING PRODUCTS DIVISION 
RCA Victor Company, Inc. 

Camden, New Jersey 
A Radio Corporal ion of A rnrrieu Subsidiary 

Centralized Radio Systems 

ir 


