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MODERN UP-TO-THE

AT TREMENDOUS PRICE REDUCTIONS

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

BUY NOW AND SAVE—PRICES ARE DOWN

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

TOLESALE PRICES

EVERYTHING
IN RADIO
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A modern screen
grid Midget Re-
ceiver with ap-
proved five tube

YOUR PRIGE

= $3475

Here you are offered
one of the season’s
most popular types of

receivers. Housed in a beautiful walnut
midget cabinet, complete with five tube
chassis and speaker, it is an outstanding
value at the low price quoted.
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| 168
\
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EATURE RADIO VALUES
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MINUTE RADIO

“EMOTE LONTRGL
RICEIVER-
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Now, you can enjoy
your favorite radio

proach to perfection in circuit $ I g 4
program while youdrive. Spor-
remote control. R. C. A. licensed chassis. Uni-

programs as youdrive. @?ﬁm L
design.

ting events, news flashes, symphony, dance or
versal brackets simplify installation in any car.

This new Roamer Auto radio )

blazes a new trail in its ap- YOUR PRICE
Music as You Drive

No need to miss your favorite

opera—all are available to you with this new

Roamer Auto Radio. Concealed installation with

Its many special features make it an outstand-

ing value.

WRITE FOR YOUR COPY TODAY

Write for your copy of this remarkable catalog today.
See for yourself the unusual values that are offered.
It lists over a thousand bargains, including such popu-
lar items as battery-operated receivers, super-heter-
odynes, remote control, electric time-switchreceivers,
phonograph-combinations, coin operated receivers,
along with a remarkable variety of consoles, dynamic

speakers, tubes, accessories, etc. No matter what
your requirements may be in radio, you will find
them listed in this catalog. Don’t delay. Clip the
coupon and send for your copy today.

A
PAGE CATALOG F

SAIE PRICES
V CHECK

THESE RADIO
VALUES FROM
OUR 168 PAGE
FREE CATALOG

MRV m: 7 [ BTHE NEW 8 TUBE

Moderntriple
Screen Grid
Receivers in
beautifulcon.
soles equip-
ped with gen-
uine Oxford
Dynamiec
speakers at
sensaticnally
low prices.
Values that
will astound
you.

YOUR $110= RETAIL
PRICE

splendid value,

REE ./

radio.
copy today.

Thereceiverillustrated
above is a representa-
tive value from our
catalog. Beautiful wal-
nut console, dynamic
speaker with R. C. A,
licensed Screen Grid
eight tube chassis. A

EVERYTHING
NEW IN RADIO

Dealers, service men, set
builders and radio enthusi-
asts everywhere should
have a copy of this catalog.
It is a veritable encyclope-
dia of everything that’s
new and worthwhile in
Send for your

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

GET into the rich field of Radio via the training

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

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

Special Attention to Radio
Service Work

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

Mail Coupon for No-

Membershipsthat need not—should not—cost you
a cent are available right now. The minute
it takes to fill out coupon at right for details can
Tesult in your doubling and trebling your income
in a few months from now. If you are ambitious,
really want to get somewhere in life, you owe it
to yourself tp investigate, Learn what the R. T.A.
has done for thousands— and can do for you.
Stop wishing and start actually doing some-
thing about earning more money. Fill out the
coupon and mail today.

Radio Training Association of America
Dept. RNA-1,4513 Ravenswood Ave., Chicago, Ill.

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

Expert Supervision
Lifelong Consultation Service

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

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

Cost Training Oer

& e
L o

Fill Out and Mail Today!
RADIO TRAINING ASSOCIATION OF AMERICA
Dept.tRNA-1, 4513 Ravenswood Ave., Chicago, Iil.
Gentlemen: Send me details of your No-Cost Training
Offer and information on how to make real money in
Radio quick.

Name

Addres«

wwWw americanradiohistorv com
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Broadcasting  Stations

‘Uperating on board ship gives you world.
wide travel without expense, and a salary
of $85 to $200 a month besides.

offer fascinating
jobs paying from $1,800 to $5,000 a ycar.

- dpare time set servicing is payin

time.

enrolling.

Commercial  Land Stations are being

opened very rapidly in our leading citivs.

Trans-Oceanic telephony offers many at-
tractive johs.

N.R. L
men $200 to $1,000 a year for thcir spare
Earnings begin almost at once after

| F

: ;ﬂm.
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Take your pick of these
fine Big Pay Radio Jobs

OU have seen how the men and voung men who got into the automobile,
motion picture and other industrics when they were started had the first
chance at the key jobs—are now the $3.000, $10,000 and $15.000 a year
men. Radio offers vou the same chance that made men rich in those businesscs.
Its growth has already made men independent and will make many more

wealthy in the future,

Its amazing growth can put vou ahead, too.

Don't

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

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

Radio needs more trained men
hadly. Why slave vour life away for
$25 to $40 a week in a no-future joh
when vou can get ready in a shoit
time for Radio where the good jobs
pay $50, 860, $75 and S100 a weck?
And many of these jobs can quickly
lead to $150 to $200 a wecek. Hun-
dreds of fine johs are opening cvery
yvear for men with the right training
—the kind of training I'll give you.

I Am Doubling and Tripling
Salaries

Where vou find hig growth vou
always find many big opportunitics.
I am donbling and tripling the salaries
of many men every year. After
training with me only a short time
they are able to make $1,000 to $3.000
a vear more than they were getting
hefore. Figure out for yourseli what
an increase like this would mean to
vou—the many things that mean so
much in happiness and comfort that
vou could buy with an additional

$1,000 to $3.000 a ycar,

$400 a Month

1 spent fifteen years as
traveiing salesman and was
making  good money  but

‘“Money could not pay for

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

The day vou start T'll show you
how to do ten jobs common in most
every ncighborhood that you can do
in your sparc time. TI’ll show you
how to repair and service all makes
of sets and do many other jobs all
through my course. TI'll give yvou the
plans and ideas that are making $200
to $1,000 for my students while they
arc taking my course. G. \W. Page,
107 Raleigh Apts.. Nashville, Tenn.,
writes: “I made $935 in my spare
time while taking your course.”

You Have Many Jobs
to Choose From

Broadcasting stations use engineers,
operators, station managers. Radio manu-
facturcrs continually need testers, inspec-
tors, foremen, cngincers, service men,
buyers and managers. Shipping compa-
ntes use hundreds of operators and give
them world-wide travel with practically
no cxpense and a good salary besides.
There are hundreds of opportunities for
vou 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 book tells you of other op-
portunities. DBe sure to get it at once.

Seldom TUnder §100 a Week

$800 in Spare Time

“My earnings in Radio are
many times greater than 1

.

Kadio factories employ thousands. Salaries
for well trained men range from $1,300

to $5,000 a ycar.

could see the opportunities in
Radio, Relieve me T am not
sorry. for T have mude more
money than ever hefore 1
have mudde more than $100
each mnanth and it really was
your course that hrought me
to this. 1 can't say too much
for your school.” J. G. Dahl-
stead, 1484 South 15th St
Salt Lake City, Utah.

whitt 1 golt out of your course.
T did not know g single thing
aboul Radio before T enrolled
Lhut I have made $500 in my
sparc time although my work
keeps me away froam home
from 6:00 A, M. Lo 7:00 P DML
Every word T ever read about
vour course I have found
true.”” Milton I. Leiby, Jr.,
Topton, Pennsylvania.

www americanradiohictorv com

ever expected them to be. In
November I made $577, De-
cember $645, January §$465,
My carnings seldom fall
under $100 a week. I'h say
the N. R. 1. course is thor-
ough and complete. You give
a man more for his money
than anybody else.” K. K,
Winborne, 1414 W, 18th St.,
Norfolk, Va.
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I Will Train You at Home
In Your Spare Time

Hold your job. There is no need
for you tu leave home. 1 will train
you quickly and- inexpensively dur-
ing your sparc time.  You dont have
to be a high school graduate. My
course is written in a clear. inter-
esting  style that most anyone cun
grasp. I'll give you practical exper-
tence under my 50-30 method of
training — one-half from lesson
hooks and one-half from practical
experiments.  \When you graduate
you won't have to take any kind
of a job to gct experience—you
will Dbe trained and experienced
ready to take place heside men who
have been in the held for ycars.

Television and Talking
. Movies Included

My course not unly gives vou a
thorough training in  Radio — all
yvou need to know to get and hold a
good  job—but also your choice,
without extra charge. of any one of
these special courses: Television,
Aircraft Radio. Broadcasting. Com-
mercial and Ship Radio  Siations,
Sound Picturcs and Publie Address
Systems, and Advanced Radio Ser-
vicing and Merchandising. You
won't he a “one job” man when
you finish my course. You'll know
how to handle a job in any one of
Radio’s 20 different  Dbranches of
opportunity.

Iwill train you
free book dives facts and proof

Lifetime Employment
Service to All Graduates

When you finish nmy course you
won't be turned loose to shift for
vourself. Then is when 1| will step
i and help you find a job through
my Employment Department.  This
Faployment Service is free of cox-
tra charge both to vou and the em-
ployer. My Employment  Depart-
ment is getiing threc 1imes as nany
cills for gradnates this year as last
year,

Your Money Back If Not
Satisfied

You do not risk a penny when
you enroll with me. | will give yvou
an agreement in writing. legal and
binding upen  the institute, to  re-
fund every penny of your money
upom  completing  my  course  if
you are not satisfed with my  Les-
sons and Instruction Service. The
resources of the N. K. 1. Pioneer
and Waorld Famovs  Largest Bome-
Study Radi arining organization.
stands back of this agreement.

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

One copy of mv valuable book,
“Rich Rewards in Radio” is free to
anvone interested in making more
money. It tells yvou where the good
jobs are. what they pay., how you
can quickly and easily ft yourself
to get one.  The coupon below will
bring vou a copy. Send it at once.
Your request docs not obligate you
in any  way.  Act NOW,

J. E. SMITH, President
NATIONAL RADIO INSTITUTE

Dept. IAR

Salary Three Times Larger

‘“‘Before I completed your
course I went to work for a
Radio dealer. Now I am
Assistant Service Manager of
the Sparks-Withington Com-

pany. My salary is three
times what it was before
taking your course. I could

not have obtained this posi-
tion without it. I owe my
success to N. R, I training.”’
H. A. Wilmoth, Sparks-With-
ington Co., Jackson, Mich.

WASHINGTON, D. C.

AT HOME

579

give You 8 Big Ouifiis
of Radio paxts fora
home Sxperimental [ahoratory

You can build over 100
circuits with the outfits 1
give you. You learn from |
actnal  expericnce  about
A.C.. Screen Grid circuits,
push-pmll  amplification  and
the other features in
modern sets. You work
out  with  your hands
the principles, diagrams
and cirenits you learn
from my lesson books.
You get as much prac-
tical cxperience under
this unequaled
method  of  home
training, in a few /
months, as the
average fellow
rets In two
to four
vears in the “
field.

Ifllfﬁli:lﬂfo

J. E. Smith, President,
National Radio Institute, Dept. 1AR,

Dear Mr. Smith: Send me “Rich Rewards in
Yromo:iou: also about your practical method of

agent will call on me.

T S50 M CNN TN Sae S A S WY

City

www americanradiohictorv com

and mail NOW for
RMATION

e

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

Radio.” Tell

me more abvut Radio’s opportunitics for good jobs and guick

ome training.

understand this request dees not obligate me and that no
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ERVICEMEN indeed have
a fortunate lot. To their
already full bag of tricks, so
to speak, has been added the
midget or mantelpiece re-
ceiver. The fast-growing pop-
ularity of this new, miniature
type of receiver is attested by
the fact that, on the West
Coast alone, where this new
industry seems to have taken
a strong foothold, there are in
excess of twenty-two thriving
manufacturers of these re-
ceivers and the total output
runs into the thousands daily.
The live, wide-awake ser-
viceman is finding, to his
profit, that many people who
now own a large console type
of receiver are taking kindly
to the idea of augmenting
their present radio with a
midget placed in the bedroom,
den, and servants’ quarters.

* ok *

N this issue of Rabpio NEws

is contained the first article
on the Stenode Radiostat.
written exclusively for Rapio
News readers by its inventor,
Dr. James Robinson. As the
title so well indicates, Dr.
Robinson tells what the Sten-
ode does and how it does it.

Next Month

apio News will publish
information of particular

benefit to experimenters and
servicemen on the growing
demand for audio channels,
pick-ups, turntables and loud
speakers which are used in
connection with home movie
outfits to svnchronize sound
with film for home and dem-
onstration use.

Also, articles by leading ra-
dio authorities, including

James Millen

Lieut. Wm. H. Wenstrom

Zeh Bouck

Bery! Bryant

AND ANOTIIER ARTICLE BY
Dr. JaAMEs ROBINSON ON THE
STENODE RaDIOSTAT.

TABLE OF CONTENTS
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BIC PAY JOBS . __ g

Now OPEN - S
For Every RADIO :

TRHlNED Man
WDM% : Zow-o*%r

o 2.5 0¥ 30V et [ Lot
WW Lo Zoj_—;é%
Bi¢c MonNE _I_/_v RAD ¢ /

o8$ 'P Nine Cov ﬁrsspo VEREE 2
Zoooe A WNEEK %oo

L earn W,mourf éES’SONSt?’”/N bo Tnys.

@meo«‘r«

w._..¥ CORR} ON'DENCE /:ZJ

; HoPS 74
21‘*@&:%&%
TELEVISIoN ANTD

TALKING 'PICIURES

P T U

H. C. LEWIS, President
| Radio Division, Coyne Electrical School
| 500 S.Paulina St., Dept.11.8C, Chicago, I11.

{ Send me your Big Free Radio Book and all details of
1 your Special Introductory Offer, This does not obli-
| gate me In any way,

www americanradiohictorv com
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The Stenode Comes to America
Under the Auspices of Rapio NEwsS

THE first demonstration and explanation of the working principle of the
Stenode Radiostat, the invention of Dr. James Robinson of England,
was given at Washington recently before a distinguished body of the coun-
try’s leading radio engineers, including those of the Federal Radio Com-
mission, the Army, Navy and private individuals. Above are shown, from
left to right: Dr. James Robinson, inventor of the Stenode Radiostat;
Arthur H. Lynch, Editor of Ranio NEws, and Percy Harris, Chief Engi-
neer of the British Radiostat Corporation.

www americanradiohictorv com
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Pays for liself

The portable PAM Address system is readily sold or rented for
outdoor events or to thousands of schools, clubs, hotels, churches,
and other places where up to 500 people gather.

All units are completely matched and designed to operate to-
gether as a system. Thus the dealer does not have to buy from
four or five sources and then be uncertain that all units will function
properly when used together.

A Portable Pam Address System consists of two units MIK-100 and
PAM-100. Total weight of both units is under 75 lbs! Five minutes is
ample time for setting up and no batteries of any kind are necessary.

Send for twin folders RN10—one descriptive of
the PAM. 100 and the other of the MIK-100.

Main Office: <: ‘a”]JOI)“ /éc Fl& ‘ o;o Factories: Canton and
Canton, Mass, Watertown, Mass.

MANUFACTURERS SINCE 1882

MEMBen s

The MIK-100 two-stage microphone

amplifier complete in carrying case The PAM 100 amplifier in carrying case
with tubes, .two-button mxcrop‘lilone, complete with integral speaker and tubes
adjustable microphone desk stand, 15 for operation from phonograph pickup, radio

feet of microphone cord, and 25 feet
of cord for connection to PAM-100, is
priced at $185.00.

set or microphone amplifier, priced at $158.00.

Combined price for these two units com-
plete with nothing else to purchase $343.

www americanradiohictorv com
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R. JAMES ROBINSON. famous English
D inventor of the new system of electrical

communication called the “Stenode.”
meaning narrow path, arrived in New York
just a week before this editorial was written.
He scarcely had time to visit his New York
hotel before two of the Editors of Rapio
NEews whisked him and his associates away to
Washington.

At Washington. the first American scientists
to visit Dr. Robinson were Dr. A. Hoyt Tay-
lor, past president of the Institute of Radio
Engineers and now chief of the U. S. Naval
Radio Research Laboratory; Dr. C. B. Jol-
liffe. chief engineer of the U. S. Federal Radio
Commission, and V. Ford Graves, assistant
chief engineer. and Dr. J. H. Dellinger. chief
radio engineer of the U. S. Bureau of Stand-
ards. For these famous gentlemen Dr. Rob-
inson arranged a special demonstration and he
spent the whole evening in outlining, for them.
the theory upon which the receiver used for
his very conclusive demonstration was based.
He showed two kilocycle selectivity with com-
plete retention of tone quality.

The next day a similar demonstration and a
similar outlining of his theory took place.
About fifty leaders of radio thought in America
attended. Among them were important engi-
neering and financial executives of the large

" radio. telephone, telegraph and cable compa-

nies. the executives in charge of radio for the
U. S. Army. U. S. Navy and civilian experts
in these departments.

From Washington our party. with all our
apparatus. made all haste, by plane and train.
to fill an engagement at the Chicago Radio
Show. So much interest attended our arrival
and so many communication experts and finan-
cial groups wished to meet Dr. Robinson. wit-
ness the performance of his system and hear
him explain it, that we could not possibly
arrange a satisfactory schedule within the

Venit, Vidit, Vicit! |

Rapio NEws rox Jaxvary, 1931

I

|
h
|

three days we were there. It became neces-
sary lo arrange a single demonstration. More [
than one hundred leaders in all fields of elec-
trical communication attended.

It was perfectly obvious at this extraordi-
nary meeting, as it had been in Washington,
that “many who had come to scoff remained |
to pray.” The proof of the pudding is in the
cating. and every member of our party was |
besieged by interested folks who wanted to
know the basis on which they could manufac-
ture under Dr. Robinson's patents.

Certainly with an invention which opens the
door for television; which will enable us to
reduce cable. telegraph and telephone mainte- I
nance and original installation costs to a degree I
heretofore considered ridiculous; which will |
give us many more ether channels for broad- I
casting army, navy. amateur and regular com- i
mercial radio telephone and telegraph services;
which. in a word, is the most important single
communications invention since Morse intro-
duced the telegraph. care must be taken to
make its application serve all of us to the
greatest possible degree.

Needless (o say, we are very proud to have
Dr. Robinson with us. He 1s to be in this
country several months. Other demonstra-
tions are to be conducted in key centers and, |
where the circumstances warrant, we have f
been authorized to arrange any additional pri- i
vate demonstrations which are considered l
necessary. ,

Dr. Robinson’s first public pronouncement |
of any kind was made under the auspices of
Rapio NEws at the Chicago Radio Show and |
his own complete explanation of this new sys-
tem is published in other pages of this number |
of Rapio NEwS. i

Slightly paraphrasing Ceasar, Dr. Robinson
Venit, Vidit, Vicit. We congratulate him and
his associates most heartiiy. |

QS
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B T I R.T.1.QUALIFIES YOU TO MAKE MONEY AND ITS SERVICE KEEPS YOU UP-TO-THE-MINUTE
14 e Re ON THE NEWEST DEVELOPMENTS IN RADIO. TELEVISION, AND TALKING PICTURES R’ TO IO

> i o =
O 2 -
(\ L Let F. H. SCHNELL
< PO QU
0\:%‘ ‘\eﬂ & A e'b\uQ“ ’ .&04’?05‘1»“ “ 8\‘\@?—(@2‘0_9 C2) RS ov 00"‘\6 X > and e R Hen Yoo
R PSP 6 RIS o e 1T W & ¢ o0 oF g i i
@ & o o 2+l (o e) NEO NP Qo & AT < 20 years’ Radio Experi-
60'\4’ oo e}f*‘b ‘b‘\t&\‘ (‘ & 4‘?%25\ o‘ Qe\‘o: X:‘\ ‘\Q\‘\@z‘b‘\b.oo “‘.&\“‘\9 ‘\;&\\ e{‘{{b‘.},‘%’ é@%oo\’ ence. First to establish
by A TN Y B o <% o O < 0t AN 2-way amateur commu-
2 % of a0 970 o A @ ALY 4 icati i
PSRRI e) ' \1& é %0 § 5 Py e S 6\&2\ e"\ nication with Europe,
R L S g £ 00 Y, & .0 oF e’ o o @507 S Former Traffic Mgr. of
s et & AT Vgl © 5. S0 L. adi

) bQQQ <& Rt o e o e s [OMRY “b"(\&' A ) b\oa o& Am. Radio Relay League,
S o AW 3o \-\,‘q\ N ’ 2030 > IRy & T IROSN o .%4" Lieut. Com. U. 8. N. R. In-

W N Frs? O o % ¢ RSN ventor and Design
< Qe O S 3% ’ e VP oot X entor esigner. Cons.

RIS oz\v A e) A Q‘.‘\‘;\“ K‘?“QQ\ = > . Radio engineer.

QRN ET QP P TS, @S YVl Mail Coupon / Assisting him is the R. T. L
AV 3 o for Biq Advisory Board, composed of
<« s men prominent in the Radio In-
FREE dustry — manufacturing, broad-
BOOK casting, engineering and servicing.

All these men know Radio and will
help you succeed in their field.

RADIO & TELEVISION INSTITUTE
4806 St. Anthony Ct., Chicago, Dept. 841

SREE N Atwel IDEEE AES EEEN SRGw ekl EED SEED
RADIO & TELEVISION INSTITUTE
4806 St. Anthony Court, Chicago, Dept. g41

Send me Free and prepaid your BIG RADIO OPPOR-
f} TUNITY BOOK, ‘“Tune In On Big Pay,"” and full details of
your three-in-one Home Training (without obligating me in
any way).

THE R. T. 1. ADVISORY BOARD. These men are executives with importarit concerns Name., . = momom [ ——
in the radio industry—manufacturing, sales service, broadecasting, engineering, etc., ete. They @ s
supervise R. T. I. Work Sheets, Job Tickets, and other training methods. I

Address_.__.__ -

R. T.1. TRAINS YOUAT HOME FOR A GOOD' JOB OR A PROFITABLE
RO To IO PART TIME OR FULL TIME BUSINESS OF YOUR OWN (O /I PR P - ...Btate..

wwWw americanradiohistorv com


www.americanradiohistory.com

With the “PI[.OT RADIO”
on Its Record Breaking
Flight Across Two Continents

EET the crew! Captain Lewis

A. Yancey, in charge of the

tour—the genial navigator

with Roger Q. Williams on
the flight of the Pathfinder to Rome.
and with W. H. (“Bill”) Alexander and
the writer on the first airplane to fly
from the United States to Bermuda.*
Emile H. (or “Eddie,” if you prefer)
Burgin, our pilot—a veteran of well
over three thousand hours and promi-
nent among our transport fliers. Bur-
gin, you may recall, came in first in the
New York-Los Angeles race a few years
back. As for the writer. in charge of
communications, we refer the really in-
terested reader to the police records at
Santiago de Chile, in which thriving
community we were unfortunate enough
to become involved in the accidental
killing of a native son.

The plane—may the tropic rains
fall softly on her ashes—was a Stin-
son—the same ship we flew to Ber-
muda, and powered with a Wright
Whirlwind, J6, 300-horsepower mo-
tor. On the Bermuda hop the plane
was fitted with pontoons, and the
reader may remember that we spent
the night upon the ocean, tossed
about by a fretful Atlantic swell.
On the South American tour, wheels
were substituted for the floats, con-
verting the “Pilot Radio” into a land
plane, and eventually the blue waters
that had been a haven to us con-
tributed to our ultimate disaster.

A Midnight Radio Test

The radio apparatus carried on the

Ravio News ror Jaxvary, 1931

ORD

HIS series of three exclu-

sive stories by Zeh Bouck
offers something mnew to the
readers of Rapio NEws. A gainst
a background of engineering
purpose and achievement, the
author tells a story of adven-
ture, replete with the thrills of
a pioneering endeavor. Both
radio and flying history were
made on this 20,000-mile flight
and the story is a stirring one
from the take-off in New York
to the first successful airplane
SOS and the crack-up on Great
Exuma Island.—THE EpITORS.

=T T

Where Are You Bound?

Flight photo of the South American

good-will plane taken from the
“Aloha” just after the start for
Washington

a MOPA (master oscillator power am-
plifier) arrangement. with a 210 tube
pushing a UX211. Sixty to seventy
watts were delivered to the antenna.
depending on frequency — satisfactory
efficiency being secured between 25 and
60 meters, with two plug-in coils. The
“Pilot Radio” carried two licenses, the
U. S. experimental W2XBQ and the
Argentine license LU4A.

Our primary source of power was an
Exide twelve-volt aircraft storage bat-
tery. This was charged during flight
by a wind-driven Esco generator with
a Deslauriers constant-speed propeller.

The storage battery lighted both re-

ceiving and transmitting filaments.

and turned over the Esco dynamotor
supplying the high potentials to the

transmitting tubes. Receiving “B”

voltage was obtained from a light-

weight Eveready aircraft battery.

The designers and manufacturers of

this auxiliary equipment are to be

commended on the excellence of their

products and a definite contribution

to the safety of air transportation.
The receiver was an a.c. Pilot

Super-Wasp. reinforced mechanically

to withstand the strenuosity of a

twenty-two-thousand-mile air journey

and electrically altered to permit the
operation of a.c. tubes, in a series
filament circuit. from the twelve-volt
aircraft battery. A.c. tubes were de-
sirable due to the greater sensitivity

South American flight was an im- The fliers are shown here on the steps of the of the circuit and the redu,Ction of
proved modification of our Bermuda White House. Left to right—Jane Celler, Con- microphonic or vibratory noises.

equipment. The transmitter was gressman Celler, Zeh Bouck, Emile H. Burgin, It was essential that the new
changed from a simple oscillator to I. Goldberg and Lewis A. Yancey transmitter be tested before actually

*Radio News for July, 1930.
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South A merica

More and more people are coming to realize that for safety of air travel radio

is unmistakably recognized as the one big item which has made for safer fly-

ing. Radio men have not been slow to see the unlimited field for advance-

ment in the aero-radio communications game and this article by an old-timer

is only one more indication of how important a part radio has and will play
in the aeronautical field

By Zeh Bouck

PArRT OXE . {e?®

GULF

?ﬁ@mf Y845 (WKDL) 5540, M IA»lﬂ
8015.12210 K¢, oF 8015,12210 KC <
[ 7

MEXICO &

taking off for South American ports. The radio
installation was completed simultaneously with

New York to Panama } N

the final motor check-over and the adjustment of 0
the earth inductor compass—that is. at about mid- \ sedS'eE moxc HAVANA I *
night. Tuesday. May the 13th. Our flight was <t o TAMPICO (T) X0
scheduled to start at seven a.m. the 14th! A & Y EETUIGe: (MY) ssa0kc. = Do’ Sl *}
telephone call to the New York Times radio sta- - MERIDA. e ( J}s}m e Toey
tion. WHD. who was to contact us on the entire 80I8 KC. B (CMJ) 5540 KC. \e.
flight. ascertained that they were waiting for us. || M e 2/ ?/4 L Es %2,
and we took ofi into a dazzling glare of flood N PUEBLA TSRYZ e l
lights. Burgin circled the field while Arthur Lynch AN s CARIBBEAN
and I completed the final adjustments on the : Y éfé» H\E“RLML(§SAIM-;'3§ BEL! SEA
radio apparatus. One hour later. reasonably satis- \\w{aomng o, (VH) 5540 KC.\'\S- itz V5600 Ke.
fied with the transmitter and definitely slecpy. we | TN ";6\_’,‘_’)\,“ ‘
came in low over the hangars, signaling for the ~ (56) 5540 ke AN M‘,EMALAO °U»:§'
flood lights. and headed into the wind. A morn- 4 () SRR e ¢! 7§ e cpsens
ing mist already enveloped the field. Landing the I‘ C/P (TGF} 5495 K™ ”*--.-‘\ e’ (go) sois ssco. |
plane. facing the blinding lights half reflected by i dc &z‘x?‘;:‘é';.';a“ R «N:cA,,‘GU \
ARl

the fog, was task for a clairvoyant. At the crucial | i \ \
moment someone turned off the lights! The | ﬁ?}: (vgm) 5520 AN ; R
plane landed. by virtue of natural laws. and | i 0 “C°s A (NHO) 8835 KC.
bounced ecstatically in the air after the art and L < A (\\ .@,C . PACNH;_\MA
manner of an impressionistic dancer. > o¥e ™~ X4

1 motored in from Roosevell Field to New York | CCALE of MiLes (i 5378 e, 2, e N Zm - 367
City to clean up a few remaining items of busi- | L L°j e DAVIB%(gJEB) o
ness. such as signing my will. and stopped at my | 0 100 20 300 400 500 SCELRCLEL L4 =
home on the way back to pick up a ) : _ B

toothbrush and a spare shirt. We
were traveling light. and besides wc
had our health certificates with us in
case of necessity. Out to the field

The flight of the “‘Pilot Radio™ from Florida to Panama. showing the locations
of the Pan-American radio stations

again. with the first glint of the morning sun burning off the
dew haze that had almost proved disastrous the night
before. Mechanics were still working on the motor. and
the prop had just heen turned 180 degrees in a successful
efiort to eliminate a last trace of roughness.

The Take-Of

Our first destination was Washington, D. C. The flight
was sponsored by the Pilot Radio and Tube Corporation of
Lawrence. Mass.. as a good-will gesture between the radio
manufacturers of North America and the vast radio market
of South America. And as such we were to receive the
pontific blessing of President Hoover. We were accompanied
on this first leg of the tour by Mr. I. Goldberg, president
of the sponsoring organization.

With our tanks half full of gas and a hard field. the
take-off was a fast one. The “Aloha”—the plane which
Pan-American radio headquarters WKDL at Miami, Florida. The Martir_l Jensen flew to Hawaii in the Dole race—took off
loop is used for bearings on the six hundred meter to eight hundred alongside of us, carrying Mrs. Yancey and Mrs. Bouck and

meter band McCory. the veteran news photographer. Flying over Long
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Island the two planes swayed lazily
a hundred yards apart, until, with a
farewell wiggle of her ailerons, the
“Aloha” turned back to Roosevelt
Field. It was like dropping the
pilot. We were off.

We lost no time in running into
bad weather, hitting thick stuff just
south of Philadelphia. A radio
weather bulletin reported no ceiling
or visibility at Baitumore. and at
Wilmington we were just skimming
over the Delaware River. keeping
the chimneys and masts of docked
vessels well to our starboard. It
looked for a time as if we would
have to put her down at the Bellanca
field, but a lifting ceiling invited us
on, and we pushed through to Wash-
ington without further difficulty.

At the Capitol, accompanied by
Congressman Emanuel Celler and his
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(Weather report blank.) A small de-

A Pan-American operator can copy 8
complete WX on this blank in a minute

Rapio NEws ror Jaxvary, 1931

the radio operator on a Pan-Am plane
hands the pilot a complete wx (weather)
report telling him everything he wants
to know concerning the weather before
him. This information is copied by the
operator on the special blank shown in
Fig. 1. Only the parts in handwriting
are transmitted, and the individual sec-
tions are separated by a dit-dah-dit-dah.
It is therefore possible to transmit an
entire wx in about one minute.

A plane leaving Tampico for Mexico
City runs into thick weather with a
three-thousand-foot ceiling. The pilot
knows he has twelve-thousand-foot
mountains in front of him. Ordinarily
he would return to Tampico and await
more favorable flying conditions. How-
ever, a radiogram informs him that
there is an unlimited ceiling in Mexico
City with scattered clouds covering
about six-tenths of the sky. So he flies

daughter, we were received by President Hoover. In the course
of a conversation, Yancey asked the President if he had ever
flown and if he expected to fly shortly.

“No,” replied President Hoover, “I have never been up. and
1 certainly should like to go up. Unfortunately, there are cer-

by instrument, coming out on top of the clouds at perhaps ten
thousand feet. picks his peaks and pushes through.

The operator on the plane also transmits TR’s (position re-
ports) to the ground, and in the remote chance of a forced
landing rescue planes would experience little difficulty in lo-

tain inhibitions that prevent me from
doing many of the things I should
like to do.”

The implication is that the travels
of our presidents are confined to
more established and “safer” modes
of transportation. This is. as the
President himself admits, “unfortu-
nate.” The Department of Com-
merce, of which Hoover was the head
for some years, has been endeavor-
ing to convince the American public
—citizens of the foremost aviation
country in the world—that flying is

HE “Pilot Radio” was the first com-

mercial plane to circumnavigate South
America. From Buenos Aires—both in the
air and with emergency equipment on the
ground—consistent radio communication was
maintained with New York City. While
flying over B. A. telephone conversations
were carried on with Sydney, Australia,
through the intermediary of instantaneous
relay transmission over an 18,000-mile circuit
—probably the longest circuit ever employed
for voice transmission.—THE EpiTors.

cating the disabled ship.

Flying a transport plane without
radio may be likened to running a
railroad without signal blocks.

The Pan-Am planes carry light-
weight 10-watt transmitters having
a reliable daylight range up to eight
hundred miles. The calling and gen-
eral working wavelength is 53 to 54
meters, with a shift to 47 meters in
case of interference and to 32 meters
on long distances such as the Havana
to Panama run and from Panama to
Talara, Peru.

safe. Yet not one of our presidents

Au Revoir, U. §. A.

has ever been permitted to fly,
though a precedent has long been
established by European royalty.
The Prince of Wales is an aviator
himself, and Herbert Hoover, Jr., an executive in an air trans-
port company.

We took off the next morning for Jacksonville, battling head
winds all the way down and arriving there too late to push
through to Miami. We made Miami the following morning
and remained over until the next day for a general check-over
of radio, plane and motor. It was here that we first availed
ourselves of the splendid Pan-American Airway facilities—a
continued co-operation that did much to make our trip a
success.

The Pan-American Radio System

Pan-American Airways is one of the most successful air
transport companies in the world, and its present lines are
conveying mail and passengers from Miami to all important
points in Central and South America and the West Indies,
with an additional division running from Brownsville, Texas,
to Mexico City by way of Tampico. Flight schedules are
maintained with railroad consistency, an achievement that is
made possible only by the efficiency of their radioc communica-
tion system. As a matter of fact, Pan-American pilots have
told me that they would never attempt much of the bad-
weather flying that is almost their daily diet without the as-
surance of radio communication with their immediate desti-
nations.

At the present writing therc are probably fifty Pan-Ameri-
can ground stations in operation, and there is no point on any
of the Pan-American routes where the plane is not within re-
liable communication distance of at least two stations.

It is not sufficient to know the weather conditions along an
air route at the start of a tlight. Qut-guessing rapidly chang-
ing weather has been the cause of our major air transport
catastrophes. And in the tropics. weather piles up with the
rapidity of an equatorial sunset. Every fiftcen minutes or so

We left Miami the morning of May
. the 17th. Emile making another
quick take-off on the fast coral runway of the Pan-American
field. Down the blue-lapped sands of Florida. out over the
keys, and finally the ninety-mile water hop to Havana, Cuba.
We stayed over here two days. one day for the inevitable visit
to “Sloppy Joe's” and one day for recuperation. Standard Oil
trucks gassed us up at the General Machado field. and Mon-
day morning we took oif for Merida. Yucatan, Mexico.
We lost sight of land north of San Julien, and a dull haze
obscured the horizon. A report from PS. the island of Cozu-
mel, showed better weather ahead, (Continued on page 640)

The fliers receiving decorations from the Mexican Government

for their participation in the funeral of General Pablo Sidar.

Left to right—William Olenberger, Colonel Leon. Bouck, Senor
Valdez, Yancey, Burgin and Eddie Walsh
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Volume Control

in Radio Receivers

Where, in a receiver circuit, is the best place for controlling volume? This

seems to be a question to which there are many divergent opinions.

In this

article the author presents the present-day trends and reviews information
which will undoubtedly find favor with the serviceman, the one who is often
called upon to repair faulty volume controls

HE problem of volume control
in radio receivers, and its solu-
tion, have both gone through a
series of radical changes in the past
three years. These changes were a result of
the transition from battery operated sets to
a.c. operated sets, and in the latter the prob-
lem varied with the types of a.c. tubes used.
These problems were made still more diffi-
cult with every increase in power of the
broadcasting stations, because of the neces-
sity of the volume control to handle efiec-
tively larger ranges of received signals.
Receiving sets today are being designed
with sensitivities of the order of 1 micro-
volt per meter. That is. when a signal volt-
age of 4 millionths of a volt is produced in
the receiving antenna, a ‘“‘normal” (mildly
comfortable) loud speaker signal is produced
when the volume control is set at its maxi-
mum volume position. Such an antenna
signal might conceivably be produced in an
antenna located several hundred miles from
a powerful broadcast station. This same
antenna and receiving set located in a more
favorable position, say one-half mile from
the broadcast station, might conceivably have
induced in it as large a signal as 1 volt or

more, at least 250,000 times as great a signal as in the preced-
Obviously such a signal would cause severe over-
loading of all the tubes unless it were controlled. In order to
obtain a “normal” signal from the loud speaker with this 1 volt
input signal, an attenuation of 250.000 would have to be intro-
duced by the volume control in one form or another. This is,
with present day standards, furthermore insufficient.

ing case.

By Jesse Marsten
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CONTROL
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| VOLUME CONTROL

Consum-

thermore be accomplished so that no
other harmful effects are introduced.
The type of control almost univer-
sally employed in battery sets has not yet
been improved upon from the point of view
of simplicity. As is well known, this consisted
in the use of a very simple wire wound rheo-
stat of the order of 4 to 18 ohms maximum
resistance—depending upon the number of
tubes and type of tube it controlled. This
rheostat was placed in series with the filaments
of the radio frequency tubes. By controlling
the current through these tubes, the emission
and amplification of the tubes was con-
trolled. With the filament completely ex-
tinguished no signal would pass from one
stage to the next except by leakage through
tube and wiring capacitics. By controlling
a sufficient number of radio tubes excellent
control of signals was obtained. Owing to
the fact that some radio frequency current
was always present in the battery leads, re-
generation would vary with the position of
the volume control and this would efiect
the tuning of the controlled stages to some
degree. This efiect. however. was not very
serious.
The first commercial a.c. operated receiv-

ers employed the -26 type tube in the radio frequency stages.
The filament characteristics of this tube were such as to prohibit
the use of the simple filament volume control.
a fairly heavy. high current. oxide-coated filament which, be-
cause of these factors. has a high thermal inertia.
there is an appreciable time lag between filament current
changes and temperature.

The tube employs
As a result

As a result, with the filament type
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ers demand that when the
volume control is set at
its minimum volume posi-
tion, no signal be heard.
The volume control must
then introduce additional
attenuation to completely
extinguish the ‘“normal”
signal produced after at-
tenuating a 1 volt antenna
signal 250,000 times. If
we assume this additional
required attenuation to be
four the total attenuation
required of the volume
control comes to 1,000,-
000. In other words the
volume control must be
able to control effectively
signals covering a range
of 1.000,000 to 1 in in-
tensity. This must fur-

volume control finding the proper adjustment for a given sig-
nal level is reduced to a series of cut and try experiments.
When the signal is too loud the volume control is reduced.

Owing to thermal incrtia nothing happens for a while.

the filament finally reaches
its constant temperature
corresponding to the
changed current the sig-
nal suddenly drops and
you find that it is too low.
The volume control is then
turned up and the same
thing happens. except that
now the signal may be too
great or still not loud
enough. After a few ad-
justments the proper set-
ting is found. Obviously
such a control is deficient.
The use of a C bias vol-
ume control or a plate
(Continued on page 661)
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An amplitude-time curve for two sig-
naling speeds, illustrating how in a
highly selective circuit such as the
Stenode Radiostat, where the damping
is low, a variation in amplitude is ob-
tained permitting passage of all modu-
lation frequencies to the audio channel

O a public which is primarily

interested in results and scc-

ondarily tn how these results
are achicved the Stenode Radio-
stat opens up new ficlds of endea-
vor in radio, the cxtent of which
it is difficult to comprehend.

As applicd to radio. which is
only one of the applications of
this remarkable invention, reccivers
have been demonstrated here to
show that without tmpairment of
tone quality, it is possible to scpa-
rate stations, which on present-
day conuncrcial receivers badly
heterodviie cacl other; also room
is made for three channels where
only one cxisted before.

Now, as Dr. Robinson points out, it is NOT nccessary
to consider that the present conception of side-band trans-
mission theory must be discarded. Rather it must be
cxtended.

In refusing to be bound by present-dav generally ac-
cepted theories on carrier wmodulation, Dr. Robinson has
given to the scientific world new food for thought.

Suffice to say that the Stenode works—and hotw!
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RESONANCE CURVES
FOR VARIOUS
DAMPING FACTORS

TIME AMPLITUDE
CURVES FOR VARIOUS 1
DAMPING FACTORS

L |

Above, at the left, are shown resonance curves for circuits

where the damping varies in each case. A is a highly damped

or broadly tuned circuit, while C is a low-damped or highly

selective circuit. To the right the amplitude curves for these
same resonance curves are shown

Dr. James Robinson, inventor of the
Stenode Radiostat

Rapnio News ror JanNvary, 1931

* Stenode

What It Does and

In this exclusive article prepared
the inventor of the Stenode Radiostat,
of how the circuit works and what it
American audiences composed of some
Stenode Radiostat has been successfully
torily separate stations which, in other

By Its Inventor

ICTURE to yourself your per-

sonal radio receiver tuning from

one end of the broadcast band

to the other with every station
coming in clearly with no overlapping
or blanketing even when you are lis-
tening to a distant station on the next
channel to a powerful local; try and
imagine, also, not only what seems to
you to be this ideal state of affairs.
but also blank spaces between adja-
cent programs. This is what the Ste-
node Radiostat will do.

Selectivity of this order has not
only been looked upon as unattain-
able, but scientists on both sides of
the Atlantic have told us that such a
state of aifairs is theoretically impossi-
ble. It seemed. indeed, that progress
in the development of radio, at least as far as selectivity was
concerned, was stopped dead against an insurmountable wall
or otherwise by the limitations impressed upon us by the gen-
eral acceptance of the side band theory.

A still greater limitation, and one against which all radio
engineers halted, was imposed upon television, for all progress
in television seemed to be dependent upon using for this new
service a wider band of frequencies than present conditions
permit. I could give you many further examples of the limita-
tions thought to be imposed upon the development of radio by
this generally accepted theory, such as the restriction of ama-
teur radio telephone experiments, beam services, trans-oceanic
telephone services, and the like, but most of these will have
occurred to many readers of Rap1o NEws.

Several years ago 1 became acutely conscious that it was
vitally necessary to find some way out of the impasse. In my
position as Chief of Radio Research of the British Royal Air
Force, I had more than ordinary opportunities of seeing the
cffect of these limitations. The Army, the Navy. the Royal
Air Force, big communication companies, and last, but by no
means least. the amateurs, were all pressing their case for fur-
ther extensions of their portions of the ether spectrum. It
seemed to me absurd that a new science of such enormous
potentialities should in so few years have reached what ap-
peared to be the limit. Common sense told me there must be
some way out. and I set out to explore other possible avenues
along which we could find a way round the difficulties.

It has often been said that in order to solve a problem the
best way is first of all to define that problem clearly. Just
what did we want to do? Obviously we had to clear the ether
and make room for more stations. The main reason why, for
example, 2 minimum space of 10 kilocycles was laid down as
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Radiostar

How It Does It

especially for Rapio NEWS readers by
the first full authoritative explanation
can do is published. Before many
of the leading radie authorities the
demonstrated in its ability to satisfac-
typesofreceivers,arebadlyheterodyned

Dr. James Robinson
M.B.E., Ph.D.

the minimum separation between
broadcasting stations. was that accord-
ing to the side-band theory a station
modulated by frequencies up to 5000
cycles automatically produced wave
lengths which had to be received up
to 5000 cycles of each side band car-
rier. It is, of course, essential that
the receiver should go as far as possi-
ble and faithfully copy all the sounds
impressed upon the broadcast trans-
mitter microphone.

In order to get any selectivity, the
phenomenon of resonance or tuning
had to be recognized. Ii we made our
receivers too sharp then we received
the carrier wave and practically noth-
ing on the side waves. AL the same
time. the quality was thoroughly bad.
high notes being cut off and music and speech made unrecog-
nizable. It was considered necessary that the resonance curve
of the receiver should be sufficiently wide to embrace all of the
side-bands without appreciable loss, and receivers which we
made flat enough in tuning to embrace all these side bands
inevitably received some of those of the next channel. This
was particularly the case when the strength of_the station on
the next channel was of a high order, or to put it more simply,
when we wanted to receive a comparatively weak transmission
through the interference of a local station but one channel
away, the interference from the
local station was then noticeably
present.

_

Percy Harris, Chief Engineer, British
Radiostat Corporation. Ltd.
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i Just Picture
YOURSELF!

tuning from once cnd of ithe broadcast
band to the other with cecry station com- i
ing in clearly with no overlupping or
blanketing, cven when vou are listening
to « distant station on the next channel
to a powerful local; try and fmagine, also.
not only what secms to yvou to be this
ideal stute of affairs. but also BLANK
SPACEN  betweeen adjucent  programs.

STENODE RADIOSTAT

L THIS IS THE

effect on recciving circuits of various
degrces of damping. gave me my first
clue to the Stenode Radiostat. I soon
realized that no matter how selective
the receiver may be. it can be made
to reproduce faithfully all the modula-
tion frequencies impressed upon the
transmitting microphone.

The next step was to prepare in the
laboratory. experimental apparatus to
give a degree of sharpness of tuning
hitherto considered useless. My theory,
at this point. had developed far enough
for me to see that we could cut off all
the side bands, leaving only the car-
riecr frequency without loss of any
modulation frequencies. The quartz
crystal resonator at once suggested it-
self as almost the ideal sharply tuned
circuit, for a properly prepared quartz
crystal will resonate freely at one fre-
quency. and scarcely at all on the fre-
quencies morce than two cycles on
either side. even on such high frequencies as are used on the
broadcast band. A receiver made up in this way with a quartz
crystal ground accurately to the frequency of a broadcast trans-
mission gave reproduction so bad that it was useless in any
form of reception of speech or music. and the result would
appear to confirm the deductions from the side band theory.

I know. however, that the reason for this bad quality was
that the frequencies in the audio spectrum were being dis-
proportionately magnified, and we could say that if all frequen-
ciecs from 100 to 35000 were (Continued on page 653)
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The fact that the cutting of the
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side bands was accompanied by a

8+3

sacrifice of quality led everyone
to believe that this was a case of
cause and effect, and onc of my
first important discoveries was
that a loss of quality was due
to an entirely different cause. A
thorough mathematical investiga-
tion of the principles of modula-
tion, of the form of the modu-
lated wave transmitted and of its

The Stenode as applied to a stand-
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ard type of superheterodyne. The

crystal resonator circuit provides

the extremely sharply tuned circuit

www americanradiohictorv com


www.americanradiohistory.com

A, Dinsdale

his first public demonstration of the transmission and re-

production by clectrical means at a distant point of the

image of a living human being. I have thus described
the process, known as television, in order to differentiate it
from experiments which have been made, both before and
since, in the transmission of the shadowgraph images of in-
animate bodies, or the reproduction by similar mecthods of
moving picture films.

Shortly after Baird gave this now classic demonstration. the
Editor of Rapio NEws specially commissioned me to investi-
gate and report on the Baird system, and as a result there
appeared in the September. 1926. issue of this journal the
first detailed account of Baird’s methods to be published in the
United States. That article terminated with the following
words:

“Mr. Baird has definitely and indisputably given a
demonstration of real television.

IN January, 1926, the Scottish inventor John L. Baird gave

Rapio NEws ror JANUARYy, 1931

e-Bunking

Many conflicting reports concerning the time
have left most of us in a fog. Several fairly
There are many reasons for progress in
for the serious experimenter is here today.
being made here and abroad we present the latest

By A.
the so-called “home televisors.”
Various attempts have been made
to enlarge the size of the received image so that an audience
of several hundred, or several thousand people may watch it
with ease.

Anyone who has followed television developments with an
intelligent, but not necessarily technical interest. must have
been struck by the deadly lack of originality displayed by one
so-called ““new” system after another, by the similarity in the
size, scope and degree of perfection (or imperfection!) of the
received images, and by the utter lack of any real progress
towards the long-promised goal—the day when he can watch,
in the comfort of his own home, the Army and Navy football
Game or the World's Heavyweight Championship at Madison
Square Garden.

We are just as far from that goal today as we were from
modern sound broadcasting in, say, 1902, when wireless tele-

graph communication was con-
ducted clumsily and precariously by

this has been done in any part of
the world.”

At that time Baird unquestion-
ably led the world, and it gave me
pleasure to be able to report as
quoted above. Today, four and a
half years later, it is with regret
that I am compelled to report that
Baird has lost his leadership, and
shows no signs of being able to re-
gain it. The apparatus he uses
today is identical in principle with
that which he used in 1926. That
this fact is not evidence of great
wisdom and foresight is obvious to
all who are intimately familiar with
the problems of television. On the
contrary, as I propose to show in
this article, television cries aloud to

It is the first time in history that T

LDER readers of Rapio News will

remember Mr. Dinsdale as a frequent
contributor to our columns. Until re-
cently he has been Editor of the British
monthly magazine, Television. In Eng-
land, where he is regarded as one of the
leading authorities on television and is wide-
ly known as a public lecturer, Mr. Dinsdale,
now Managing Editor of our sister pub-
lication, Science and Invention, has been
a close student of the subject for over five
years. He already has two books on the
subject to his credit, and is engaged upon
a third, and in order to make it authentic
and up-to-date he has come to the United
States to investigate personally the work
which is being done here. In the follow-
ing closely reasoned article he presents
an unbiased commonsense review of the
subject. THE Epitors

the aid of spark coils and colerers.
I do not mean by the above
statement that it will take us gs
long to reach our goal in television.
Far from it. One has only to make
a cursory examination of the rec-
ord of scientific achievement to
realize that as each new scientific
discovery is perfected it shortens
the period of incubation required
by the next. Lessons learned in one
science are becoming increasingly
applicable to succceding sciences,
or new scientific applications.
Apart from technical difficulties,
one of the troubles of television,
which is doing it a great deal of
harm, is that no one so far has
attempted to visualize the thing in

heaven for the discovery of some
entirely new principle which will
free the infant art from its present
limitations and permit of its normal and healthy growth.
Television, as we know it today, is capable of giving only
2 head-and-shoulder view of the person seated before the
transmitter, and that more or less imperfectly. True. some-
what wider fields of view have been demonstrated from time
to time, but with a most unsatisfactory amount of detail; the
more of the individual one attempts to show. the less the
detail. Television in natural colors has been demeonstrated.
and also television in stereoscopic relief. but any departure
from the stereotyped head-and-shoulders view. in monochrome,
is in the nature of a stunt designed for publicity purposes.
As to size, the received images, unmagnified, are limited to
an inch or two square. It is customary to enlarge the apparent
size of these tiny images by means of magnifying lenses which,
besides enlarging the size of the image, also serve to show up
any defects which would otherwise pass unnoticed. In many
instances, also, overmagnification is resorted to, which distorts
the sides of the image.
The above remarks apply to the small receiving screens of

J its true perspective. It is actually

" being handicapped by the very fact

that it has made a tremendous ap-

peal to the public imagination. And this appeal is by no
means of recent growth.

The history of television dates back to 1873, when an ob-
scure telegraph operator at the transatlantic cable terminal
station at Valentia. in the south of Ireland, accidently dis-
covered the light-sensitive properties of selenium. Contem-
porary scientists immediately seized upon the discovery as
providing a possible means of supplying an electric eye to
supplement the electric ear (telephone) then recently discov-
cred by Bell. And from then on the story of the futuristic
possibilities of television came to be built up, largely by
imaginative authors.

Today, television is faced with two major problems which
are classified under the heads (1) terminal equipment and (2)
channels of communication. The first is essentially a problem
for thosc engaged upon television research. The second is
outside of their province. and must be solved by those skilled
in electrical communication. both by wire and by radio. It
is, however, desirable that both groups work in close co-opera-
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T ELEVISION

when we may have television in our homes
satisfactory systeins are in operation at present,
television being comparatively slow. Television
In this comprehensive review of the progress

available information on this absorbing subject.

Dinsdale

tion, for television is but another
branch of electrical communica-
tion, and must ultimately come under that general heading.

As soon as one comes to examine closely the problem ol
terminal cquipment. one is immediately struck by the appall-
ing lack of originality which has so far been displayed. Sooner
or later every new science produces entirely new principles,
technique or methods peculiar to itself. So far television has
produced none of these. It relies entirely on apparatus which
has long been in existence. upon principles long known to the
art, and upon methods and technique which are equally old or
which have been borrowed from other sciences.

Take the scanning disc, for example. Originally invented in
1884 by Nipkow, a German, it lay idle until raked out by
Baird, who by comhining it with modern apparatus emploved
in other arts, such as photoelectric cells. thermionic tube
amplifiers and neon lamps, was able to demonstrate a crude
form of television. Many other workers followed him, and
are using the same principles and apparatus today. Lens discs
and the Jenkins drum scanner are but variants of the Nipkow
disc. and suffer from the same limitations. The Weiller mirror
wheel, or drum, as used by Karolus, was known twenty-five
vears ago, and also sufiers {rom the same limitations as the
disc.

The large viewing screens demonstrated by the Bell Tele-
phone Laboratories in 1927. and more recently by Baird and
Jenkins, are strongly reminiscent of the crude suggestions
made by early workers that television could be accomplished
hy using at the transmitter a wall built up of a large number
of selenium cells, each of which would control. through a
<eparate connecting wire, one of an equal number of small
flash lamp bulbs set in a screen at the receiver. Such an

This Weiller Mirror Wheel, as used by Dr. Karolus, has
100 mirrors mounted in staggered formation around its
periphery
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Dr. Viadimir Zworvkin, of the R. C. A. Victor Com-
panv. with the new cathode ray tube which he has de-

veloped for television reception purposes

apparatus was actually built and esperimented with by Rignoux
and Tournier in 1906. )

) The underlying principle of the large screen used by Karolus
in Germany. and more recently by Dr. Alexanderson in this
country. is the Kerr cell (sometimes called the Karolus cell)
which controls the intensity of the scanning beam at the re-
ceiver in accordance with the fluctuations of the incoming
picture impulses. This ce!l. based on the Kerr effect. well
known to physicists for many years. was originally developed
by Karolus for use with his still picture transmission system,
and is still being used for this purpose. with highly successful
results.

In 1911 the English scientist. Campbell Swinton, declared
that television would never be accomplished by mechanical
methods, and described an intricate system for the achieve-
ment of television by the use of cathode ray tubes at both the
transmirting and receiving ends of the svstem. This idea was
experimented with soon afterwards by Boris Rosing in Russia
and Belin in France. and is still being experimented with by
several workers in this country.

This exhausts all the known apparatus which has proved
capable of producing any tangible results. Let us now examine
the limitations of these various devices.

Teievision iz at present faced with two imperative demands:
(1) to increase the detail of the received image. and (2) to
increase the size of the image. Both of these requirements
mean that the total number of picture elements must be in-
creased and. where a scanning disc is being employved, this
means increasing the number of holes in the disc. And here
we encounter a vicious circle.

In order to provide increased accommodation for a larger
number of holes it is necessary to increase the diameter of the
disc. unless the diameter of the holes, and the circumferential
distance between them is made smaller, in which case the re-
sultant image is made smaller. not larger, as is wanted. DBut
smaller holes, and more of them. will provide greater detail
and permit of the televising ot a field of view greater than
the head and shoulders of a human being. The smaller the
diameter of the holes. also. the more of them we can get on
a disc of given diameter. Furthermore, the phenomenon
known as aperture distortion becomes less apparent as the
diameter of the holes is reduced.

The ideal, therefore. would appear to be the use of holes
infinitely small in diameter. But, apart altogether from the
impossibility of drilling an infinitely small hole, the smaller
the hole the less the amount of light which will pass through
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it and light values are so small in television work already that
we cannot afford to lose efficiency on this score. There is,
therefore, a practical limit to the diameter of the holes, below
which we cannot go. This limit must, of necessity, be a com-
promise wherein detail is sacrificed to satisfy the limited effi-
ciencies of the photoelectric cells at the transmitter and the
light source at the receiver.

We are therefore face to face with the necessily for increas-
ing the diameter of the disc, and
at the speed of rotation demanded

Rapto News vor Jaxuvary, 1931

Electrons are weightless, and therefore inertialess. They travel
with the speed of light, and speed is the all-important factor
in television, where we have to find a means of increasing the
number of picture elements (representing increased detail)
transmitied per sccond so that they run into millions. An
electron strcam, such as is produced by a cathode ray tube,
can be moved about, or caused to scan, instantaneously by the
external application of cither electrostatic or electromagnetic
forces.

But the disadvantages of the

(20 pictures per second, or 1200 - Y| cathode ray tube, as at _present
Keally “Afe. o build a dise. more e | e igh, e Tite 35 short,
ically s ; is high, its life is short,

than ten fect in diameter. If such (P Y requires expensive auxiliary equip-
a disc were drilled with 60 holcs, isiesmmmnt) e [T ment which involves rather heavy
each 1/10” in diameter, the re- _:ﬁ} ''''' . upkeep and running expense. it is
ceived image, a 60 line image. TRANSLUCENT difficult to focus the pcnqll or
would be six inches square. un- ;L ﬂ VIEWING SCREEN strcam of rays to a sufficiently
magnified. This is a reasonable &5 T fine point, and make it “stay put”
si]ze of imti’lgeh fo(:l home use, l:lut Morop»’%f’ LEnS "N St that dfur_ilr;g sparltping, anccii thg
the size of the disc is most de- PRy cgree of illumination produce
cidedly not! Alsoz the amount of CRALER fuE on the fluorescent screen is low.
detail in such an image would be h However, I fecl confident that

very poor.

Alternatively, such a disc would
give smaller images with better
detail, down to, say, a one inch
square image built up of 360 lincs,
or holes, each 1/360” in diameter.
The detail obtainable would then
be excellent, but the idea ot using a ten-foot disc to obtain
a one-inch picture is absurd.

It would be logical and reasonable on the part of the public
if it demanded, for home use, a scrcen one foot square, capable
of depicting any scene coverable by means of a home movie,
and with as much detail. To get the detail we should have
to analyze (scan) the scenc into at least 100 lines per inch.
To get an image measuring 12”7 x 12” we should thercfore
need 1200 holes, and each hole would require to be separated
from its neighbor circumferentially by a distance of 12”, so
that the diameter of a disc to meet these requirements would
have to be no less than 400 feet!

The crude absurdity of the disc, and the impossibility of
making any further material progress with it is, I hope, now
quite clear. Other mechanical methods of scanning, such as
the Jenkins drum scanner and the Weiller mirror drum. do not
offer any solution either; sooner or later the mechanical limita-
tion of size will be reached.

The limitations of the Bell Telephone Laboralories’ large
screen obviously lie in the enormous number of picture ele-
ments which must be provided, entailing thousands of com-
mutator segments and con-
necting wires. The same
remarks apply to Baird’s
large screen. The limiting
factors in the Karolus-Alex-
anderson large screen are
(1) a scanning disc or mir-
ror wheel is used and (2)
the amount of light lost in
the optical system, espe-
cially in the Kerr cell, is
enormous; Alexanderson
had to use a 150 ampere arc
to obtain sufficient illumina-
tion for his six-foot screen.

Everything points to the
conclusion that we must ul-
timately scrap all mechani-
cal means of achieving
television and look for some
entirely new principle.
Radio communication blundered along cumbrously by brute
force methods, the scope of which was decidedly limited, until
the invention of the thermionic tube revolutionized the science,
and permitted us to develop the intricate, all-embracing and
marvelous system of radio communication which we have
today. All the indications point inexorably towards the de-
velopment of some means whereby we can achieve television
by purely electronic methods.

The cathode ray tube appears to offer the desired solution.

A schematic outline of

inches

television receiver developed by Dr. Karolus, by
means of which he projects an image on to a
ground glass screen measuring approximately four

The apparatus used by Dr. E. F. W. Alexanderson, of the

G. E. C. to project television images on to a six-foot screen.

A 150 amp. projector lamp is used, in conjunction with an
improved Karolus cell and nicol prism combination

the ultimate solution of the tele-
vision problem will be found
through the medium of the
cathode ray tube. but I am equally
confident that by the time a com-
plete solution is rcached the cath-
ode ray tube. as we know it today,
will have heen altered out of all recognition.

So much for terminal equipment. There remains now the
problem of channels of communication, and that problem re-
solves itself into the discovery of ways and means of trans-
mitling the enormously high frequencies which will be involved
when the problem of termina! equipment has been solved.

Take, for example, the above-defined suppostitious require-
ment of a home image measuring a foot square, giving detail
equivalent to 100 lines per linear inch. The total number of
picture elements in such a picture is 1200 X 1200 =
1,440,000, and if the picture is scanned 20 times per second,
the A.C. signal frequency which we must transmit will be
1,440,000 X 20

the mirror wheel type

square

; = 14,400,000 cycles, or 14,400 kilocycles per
sccond. Using present technical methods, such a frequency
could not possibly be transmitted by radio except, perhaps, on
a wave-length of 1 metre, or less.

However, a ray of hope has already dawned on this problem,
in the form of the Stenode Radiostat invented by the British
scientist, Dr. James Robinson. Briefly, this invention accom-
plishes perfect reception of
broadcast stations on such
razor-sharp tuning that, in
the case of one receiver
which T have handled my-
self, any interfering station
tuned to within not less than
100 cycles of the assigned
frequency of the desired
station can be cut out com-
pletely. And Dr. Robin-
son’s ultimate aim is to pro-
duce a receiver with an
acceptance band ¢ few
cvcles only in width. This
will permit of the erection
of hundreds more broad-
casting stations without cre-
ating mutual interference,
or, alternatively, a wvastly
wider frequency band could
be radiated by existing stations. That is the germ of the idea;
it is not yet commercial as far as broadcasting is concerned.

So much for the technical problems of television. Now for
a few general comments.

Nobody scems to know yet what standard of perfection will
be required of television. I have talked with all the leading
workers in Europe and in America, and all are at variance on
this point. Baird seems to be satisfied with his present limited
achievements. Karolus recognizes the (Continued on page 660)
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b and Coming!

7he MIDGET RECEIVER

Diamonds are not necessarily shipped in box cars, nor does a radio set have
to be housed in a large cabinet to be a thoroughly good receiver. W hile
midget receivers will never replace the console receiver as the major radio
installation in the home, they find vast usefulness as an auxiliary installa-
tion in numbers of ways. Not only this, but with the mantel set the man
who cannot afford a hundred or more dollars for a pretentious receiver can
still have a modern receiver of wmodest size, with proportionate cost

By Ralph L. Power

IDGET golf. midget motor cars and midget radio

sets. And this doesn’t necessarily mean that
people are satisfied with small-sized editions of
the real thing. either.

What it does mean. though, is that midget or pee-wee
golf takes the place of a full grown course for those who
cannot get away from the city to the country club, and it
serves as a practice area for those who want to perfect
certain parts of the game.

The midget or baby motor car seems to have a field as a
second family car. especially valuable in city traffic.

The midget or mantel radio receiver does not at all g
mean merely that it is a low-priced commodity or one Powel Mfg. Co
which competes with the more fully grown receivers. ' )

But the mantel type set has been largely instrumental
in bringing in the two-set home and providing radio en-
tertainment, too, for those who cannot afford the higher-
priced outfits.

The smaller, more compact sets have proved their worth
as a portable to take away on vacation jaunts, as a set
for the guest chamber, one for the nursery, servants’
quarters and even in the family garden.

Starting towards the close of 1929 in Los Angeles. in
an attempt to keep factories going during a depression, the

o SR e T BT

Keller-Fuller
Mfg. Co., Ltd.

Jewel Mfg. Co.

Pilot Radio Jackson Bell
& Tube Corp. Company
Keller-Fuller Jesse French &
Mfg. Co., Ltd. Sons Piano Co.
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Atchison Republic Radio Co.
Radio Mfg. Co.

Transformer Corp. of Amer. g

Davison-Haynes

Mfg. Co.

Gray-Danielson
Mfg. Co.

Colin B.

Zaney-Gill Corp. 4

Rapio NEws ror Janvuary, 1931

Woodstock Woodstock
Elec. Corp. Elec. Corp.

movement has gone into full swing so that there are now
37 factories in the southwest in actual production of man-
tel sets and at least four, if not more. nationally known
radio organizations have followed suit.

Just what the ultimate result will be of the entrance of
national groups into the field is. of course. problematical.
Certain it is that the southwestern factories have the mo-
mentum of an early start, if that means anvthing, and a
pretty good sized part of the research work done there is
evidenced in the sets now actually on the market.

General Design Features

In large measure, the mantel sets are fairly similar in
cabinet design. although there are outstanding features to
distinguish them apart—curved peaks for some. futuristic
designs in others, one or two with a clock inserted in the
face of the cabinet. One shop puts out mantels in a dozen
difierent paint jobs to match the furniture, while another
has inserted : phonograph turntable in the top and thus
makes a creditable miniature radio-phonograph combina-
tion set.

In the matter of the technicalities of these small sets
there is not a great deal of difference, although every
month or so some one manufacturer comes out with a
change or two to furnish opportunity for a “new line.”

Let’s look at an “average” set and see what's in it.
Here are the specifications and work sheet for one of the
factorics: D.C. voltage into filter, 300; d.c. voltage out
of filter to —435 plate, 225; d.c. voltage to r.i. plate, 175;
d.c. voltage to power detector plate, 50; to —45 grid, 45;
to power detector screen, 22 maximum (volume control);
to r.f. screen, 100; to r.f. cathodes 1 to 12 (volume con-
trol) : to power detector cathodes, 1 to 10; 40-volt surge
with tubes removed; a.c. voltage with side transformer
secondary, 360; a.c. voltage r.f., power detector, —45 fila-
ment. 2.2; a.c. voltage —80 filament, 4.9,

The speakers, small sized, are ordinarily full dynamic,
especially built to match the receiver—special field wind-
ing. 2.400-chm, and a special voice-coil spider peaked
approximately 80 cycles. Rola, Magnavox and Lansing
speakers scem to predominate in the western factory
make-up.

AF. couple—resistance couple of special design (not
Loftin-White), with 500 volts maximum, designed for flat
curve amplification and minimum plate voltage and drain.
300 volts maximum at Ssource.

RF. system—two stages sharply tuned screen-grid r.f.
with coils designed for maximum gain per stage without
the necessity of shields, thereby preventing the losses in-
curred through the use of shields; three-gang condenser.

In this the gain of the r.f. channel is equal to the aver-
age receiving set which employs three stages with shields.
The interstage coupling is minimized through proper coil
design and proper arrangement of coils on the chassis.

Oscillation is obtainable and controllable, thus adding
considerably to gain and sclectivity with a fairly even
distribution of stations at the lower end of the dial.

The volume control is practically perfect. without loss
of tone quality at any setting, and there is no absorption
or loss in gain at the maximum setting.

It controls the r.f. bias. power detector screen and
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Pierce Airo, Simplex
Inc. Radio Co.

power detector simultaneously. thercby incurring no over-
loading of electric strain on any part of the circuit:
smooth and positive in operation. not subject to excessive
wear  and thus necessitating {requent replacement.

In the filter system. the speaker field acts as a choke:
condensers. 16 mfd. total. This is of the electro-chemical
tvpe and is not subject to corrosion or seepage. The
voltage rating is conservative. self-healing in the event of
punctures and perfectlv sealed from moisture.

The power transformer is conservatively rated. is well
insulated, designed for effective cooling. L-shaped core
allowing coils to he separated and resulting in better ven-
tilation, mounted on chassis for free air circulation.

So this five-tube set—three screen grids (one is the
power detector), a —43 and a -80—can be taken as an
“average” mantel type set.

Similarity of Midgets

I think, on the whole, that while the more than thirty
factories are getting out the same number of diflerent sets.
there is no radical difference to be noted in any of them.

Some of them vary in the number of r.i. stages. some
using two and others three. Some use the Loftin-\White
and some resistance coupling in the audio. Some use two
and others three stages of screen grid. A few are using
-27's instead of screen grid in the power detector circuit
Some shield while others do not.

There are. of course, various ramifications in attempts
either to make the set a trifie different from other makes
or in the interests of getting out something actually better.

By far the majority of the cabinets are in walnut or
veneer, with a dark, hand-rubbed finish. One manufac-
turer has just begun to go into production for his multi-
colored line in jazzy colors, while another is designing his
cabinets in the form of a replica of famous California
missions.

The average list price is $59.50, although perhaps a
quarter of the factories list at ten dollars higher. There
is an additional charge for the carrying cases if needed.

One set is made in the form of a valise with handles on
the side.

The Los Angeles factories range from small stores with
perhaps ten employees and 100 sets a week, to the largest
with more than 100 men and 2.000 sets every seven davs.

There are, of course. a few backvard manufacturers—
that is, men who do ten or u dozen sets a week in their
garage at home and peddle the sets direct to the retail
trade.

For sundry reasons, perhaps the difficulty and the time
lost in locating miniature parts. the small establishment
and the home set-builder have not done very much in this
field as yet.

So the mantel type movement. starting originallv to
keep the men busy during dull times. has actually de-
veloped an entirely new market. Still in the embryo state.
almost any day some new development may take place
which might make revolutionary changes in the actual
set-up of these small, low-priced receiving sets. The
majority of midget set makers are licensed under RCA.
Hazeltine and La Tour patents.

FEFCRRTRESE D W

Mfg. Co.
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U. S. Radio &
Television Corp.

Griffin-Smith
Mfg. Co., Ltd.
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Shown above are Wm. C.
Eaves (sitting) and C. F.
Dilks (standing), the two
engineers who have per-
fected this system of
sound production

The speaker installed at

Yankee Stadium, New
York, appears at the
right. This new system

outworked the old one
outstandingly, with a frac-
tion of the power

ATURE, in the thousands of years that have gone into
the evolution of man, has undoubtedly done an ex-
cellent job of engineering. It is perhaps hard to think
of our bodies as purely mechanical assemblies, but if

we neglect the mind, that is exactly what we are. Every
known mechanical principle finds its counterpart in the human
body, our bones are girders, and every stress and strain is “fig-
ured” to the final analysis. Our nerve system is a highly com-
plex communication system, that might well be likened to the
telegraph wires that span our country and carry news from
point to point. The lever, perhaps the oldest known mechani-
cal principle, used in the moving of the immense stones that
went into the building of the pyramids, and even before, is
utilized to good extent in our bodies. Even our digestive sys-
tem may be likened to a combination of the internal and ex-
ternal combustion engines, whose overall efficiency any engineer
might well strive to duplicate.

It is small wonder, then, that when the two young inventors,
William C. Eaves and C. F. Dilks, started out to design a loud
speaker, they looked to nature and modeled after her example,
found in the human sound producing apparatus. Studying this
system, they found certain facts in the production of sound,
that they have utilized, to cxcellent advantage, in their speaker.

When we speak, or sing, certain mechanical functions take
place in our bodies. First, the lungs are utilized to furnish a
column of air. The lungs are assisted in this function by the
diaphragm, whose function is to exert pressure to increase or
diminish the air pressure. This air column is carried upward
through the throat and mouth where it is acted upon by the
larynx, the palate, the tongue, and the lips.

Quoting rather liberally from “Principles of Human Physi-
ology” by Emest H. Starling, M.D., we find that the larynx is
made up of a number of parts, the most important being a
number of vertical muscle fibers, forming the so-called “vocal
cords.” These cords, when stretched, are capable of vibrating,

Rapio News For Jaxuvary. 1931

A Robor 1hroat

The Hoovenaire Air Column Loud
achievements have been, a reversion
of years have been spent perfecting
and these two engineers have copied

By George E.

and in so vibrating, modulate the column of air
passing between them. The note emitted is
determined by the number of vibrations per
second of the vocal cords. The air is further
modulated by the tongue, lips, etc.. but this
modulation is secondary. The trained voice is
therefore not so much a trained “voice” as it
is trained muscles. The vocal cords can be
trained to function at the command of the
person much as any other muscles can be
trained to perform its duties by constant rcpe-
tition of the action. Quoting literally, this
writer also says, “In order that the vocal cords
may be set into vibration, they must be put into
a state of tension, and the aperture to the glot-
tis narrowed, so as to afford resistance to the
current of air. In the dead larynx it is pos-
sible to produce sounds by forcing air from
bellows through the trachea, after the vocal
cords have been put on the stretch by pulling
the arytenoid cartilages backwards. By experimenting on pa-
tients it has been found that the pressure of air in the trachea,
necessary to cause production of voice. is, for a tone of ordi-
nary loudness and pitch, between 140 and 240 mm. of water,
and with loud shouting the pressure rises to as much as 945 mm.
of water. This pressure is furnished by the contraction of the
expiratory muscles, i.e., of the abdomen and the thorax.”

So far, we have only considered the production of sound as
applied to voice. As nature did not intend man to make a
sound like a violin, for instance, the vocal cords are naturally
not adapted to it. However, such sounds are possible, with
sufficient training. as is witnessed by some of our vaudeville
entertainers, who make a specialty of such imitations,

The parallel between the analysis of the human voice mech-
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Sound pressure curves on the air column speaker. For speakers
of this power, these curves are exceptionally good
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for I.oud Speakers

Speaker is, as so many engineering
to the principles of nature. Thousands
the human sound-producing system,
mechanically this system to a detail

Fleming

anism and the loud speaker produced by these two voung men
Corresponding to our lungs and expiratory
muscles. they have an air compressor that maintains a constant
pressure of 20 Ibs. per square inch at eleven cubic fect per
minute. This column of air is carried to the mechanical larynx
through a hose. where it is modulated into sound impulses.
The modulation system consists ol a rigid plate. with sixteen
vertical slits. Covering this. is another plate,
in weight. and fastened to the rigid plate along one edge only.
This plate has fifteen slits. so placed that they cover the solid
portion of the rigid plate between the slits in the rigid plate.

is most marked.

Thus, when closed. we have practically an air-
tight joint. The lighter of the two plates is
free to vibrate. being supported on one side
only. the supporting medium being a light-
action spring.

Now if we supply a pressure of air to the
back of the rigid plate. and vibrate the mov-
able plate, we produce a musical tonc. the
pitch of which is determined by the number
of vibrations per second. In actual practice.
this is exactly what is donec. the vibrations be-
ing furnished by a familiar type of loud
speaker unit.

The advantages that accrue in the use of a
system such as this are numerous. To begin
with, heavy moving parts with their attendant
inertia are eliminated. This means high effi-
ciency and. in practice. it is not uncommon
for 60 to 70 per cent. of the electrical energy
to be converted into sound energy. against
some 10 to 15 per cent. as is more usual.
Naturally, less amplification of the signal is

extremely light

Fu-

The small compressor.
ture experiments will prob-

ably reduce the necessary
size of the compressor ma-
terially

www americanradiohictorv com

The complete sound head assembled.

The motor in this instance is the fa-

miliar loud speaker unit, operating the
air valve

The unit disassembled. Held in the
engineer's hands are the two parts of
the “mechanical larynx”

necessary to produce sound of a given level,
and smaller power tubes. and consequently
lighter amplifiers may be used.

Not only in this way is the elimination of
weight an advantage. Cones and diaphragms
naturally have resonant periods. This is true
of any moving part. In this speaker, the
moving parts are so small and light that the
resonant points fall very high in the audible
scale. where they are not annoying.

As to the question of the power available
from a speaker of this type. we must remem-
ber that. in this instance. the signal power is
only utilized to actuate the valve, and the
actual power from the speaker is due to the
air pressure. so the power is practically un-
limited. A good comparison might be drawn
here in the action of the vacuum tube, where
the plate power may be likened to the air
column, and the grid action to the valve. Little
power is required to operate either the valve or
the grid of the tube. (Continued on page 647)
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A New Breathing Battery
0pemz‘i0;z” for 1 hose

Many thousands of homes in the
been denied the high type of radio
nate city dweller because of lack of
dry cell has not satisfactorily filled
of storage batteries been looked upon
ing practically a year’s supply of
with the use of the lately announced

districts to enjoy to the fullest

By E. E.

is as dependable as an a.c. set and, best of all perhaps, it
periorms like an a.c. set.

This advancement in the art of making battery-operated
receivers is the result of two important radio items which
have come out of the research laboratory of the National Car-
bon Company and which have been produced in an attempt to
furnish the radio industry the means wherebhy it can make the
kind of receiver required and demanded by those living in
unwired homes.

These two developments which make the Air Cell receiver
possible are the new Eveready Air Cell “A” battery and the
new 2-volt tubes.

It should be emphasized that

the means of making the kind of
receiver needed by those living
in unwired homes is provided by
the battery and the tube; not by
the battery alone or by the tube

A Cross Section of the Battery
" - : . .
Which Uses Ordinary Drinking
Water and Breathes the Same
Air as the Rest of Us
HE appearance of the Air Cell receiver on the market
this fall shows that the radio industry is making serious
efforts to cater to that vast radio audience which lives
bevond the reach of the power lines. Millions of fami-
lies, so situated, heretofore have been deprived of the kind of
radio reception enjoyed by their city neighbors with their a.c.
sets. and, being deprived of the best, have done without.

The Air Cell receiver has changed all this. It brings radio
programs into the unwired home with all the clarity of tone.
freedom from annoying minor troubles and ease and simplicity
of operation of the ac. receiver. No longer need the rural
dweller envy his city brother his better radio reception, because
the Air Cell receiver sounds as
good as an a.c. set. There are
those, indeed, who claim that it
sounds better, mainly because of
the total absence of background
power line noises, but this, being
a matter of individual opinion
and controversial, will not be
discussed here.

The Air Cell receiver is an
entirely new and different kind

VOLTS

4.0

(Below) A few of the commer-
cial console model receivers es-
pecially designed for use with

of radio set. Being intended for 100 20 20 400 500 600 00 800 500 1000 ™00 Brosvolt tobes and .ihé “aie cell”
use in unwired homes, it natu- battery

rally is powered by balteries.

But how different from the bat- A two-volt tube air ccll o r s~ ——)

voltage curve. The shaded

area shows the permissible

leeway hetween top safe

voltage and bhottom oper-
ating voltage

tery sets of the past! No stor-
age batteries; no dry cell “A
batterics to buy frequently and
to hook up in complicated series-
multiple connections every two
or three months; no filament
rheostats to he carefullyv and
accurately adjusted to compensate for varying “A” battery
voltage, or to burn out tubes through accidental misadjust-
ment; instead, just a simple off-on switch, exactly like an ac
receiver.

Sounds like an a.c. set. doesn’t it? As a matter of fact.
the Air Cell receiver is more modern than the a.c. set. It is not
a made-over a.c. model, adapted for battery operation. but is
designed from the ground up around new and recently per-
fected battery and tube discoveries especially and solely to
meet the special and somewhat unusual requirements of those
who live in homes not served with central station power. It
looks like an a.c. set, it is as simple to operate as an a.c. set, it

*National Carbon Company.
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Providing  ““1.ight-Socket”
Beyond the Potwer Lines

farm districts of this country have
reception enjoved by the more fortu-
suitable power source. The common
the bill nor has frequent recharging
with favor. This new air cell, offer-
uninterrupted service, when coupled
2-volt tube, bids fair to enable rural
the beunefits of modern radio

Horine*

alone, but by both in combination. Each depends on the other
for success. and either alone will fall short of complete success.

Most of us are familiar with the old drv-battery sets of the
past, built around the -99 and other types of drv-cell tubes,
and many of us are acquired with the trouble and the grief
these sets caused and which eventually resulted in their with-
drawa! from the market. The blame for the widespread trouble
with dry-battery sets has generally been laid at the door of
the dry-cell tube. It has the reputation of being delicate,
fragile, short-lived and generally unsuited for home radio re-
ceivers. A study of the underlying causes of dry-cell tube
failures reveals that this reputation is undeserved. It gave
trouble because it was mated

601

This Is NOT a Strorage Battery

But When Used W ith the New

2-Folt Tubes Vil Light Seven
Tubes for ONE YEAR

mismated pair is consummated trouble follows, and the dry-cell-
vacuum tube alliance was no exception to the rule.

This is because of an inherent difference in the electrical
characteristics of the vacuum tube and of the dry cell. The
tube demands. and must have. its filament current delivered
to it at practically constant voltage. It is well known that if
the filament voltage iz raised to a point slightly above the
tube’s rated value, the tube loses emission. or actually burns
out; if reduced 1o a point slightly below rating, the tube ceases
to function satisfactorily. The leeway between the upper safe
limit, above which burn-out occurs, and the lower satisfactory
operating limit, below which the tube ceases to function, is

quite narrow. being about 5 per

with the dry cell, and we now | T 11 [ cent. of the tube’s rated voltage
8 3ob+—+ — ——— B T I - 5
know that nature never intended 28\ N T RLT \ N T T In most cases.
the dry cell to serve as an “A 26 LT Pl REERERNE N The dry cell is incapable of
battery for radio receivers. 2_4>‘_~f—‘te\ Sy Sty | :‘*\_'._,__._ meeting this exacting demand for
Every time a union between a 22 aim s L LN T NG constant voltage, being inher-
y P ] Y 7 k'l —Y _ g g .
£ 20— —— S R — ently a variable-voltage device.
S e T = The voltage of a new dry-cell
N o T T . LT T U “A” battery is 30 per cent.
The air cell receivers illustrated ia L . L = o 4 : o
below look much like the best 2 b | S S 1 S S S B l‘{lglher (hm& t}}:e AtUbIe.s rated
of console a.c.-operated receivers o | | voltage. and therein les prac-
and furnish satisfactorv operation 100 200 300 400 500 Hso?.:oas 700 800 %00 1000 1100 tically all the cause of trouble
over long periods of use with so-called drv-cell tubes.
The filament rheostat, with or

Prv—

Fz:"w:m BRSO O AR

without the

Voltage discharge curve for
the air cell (top) and drv
cell (lower), showing where
voltage fell below operat-
ing limit (x). The condi-
tions of the tests for both
batteries were the same,
three hours per day through

indicating fila-
ment voltmeter, intended to ab-
sorb the excess battery voltage
and to compensate for the fall-
ing voltage of the battery as it
became exhausted. has demon-
strated itself to be ineffective in

seven tubes preventing premature tube burn-
out when manipulated by non-
technical radio users. and most radio users are non-technical.

The dry cell is perfectly satisfactory when called upon to
deliver current to devices not demanding constant voltage and
is daily demonstrating its usefulness in a host of such applica-
tions, including the “B” circuit of radio receivers. The vacuum
tube also is perfectly satisfactory when supplied with filament
current at constant voltage, but the differences in the two
cannot be reconciled; at least. no one has succeeded in recon-
ciling them as yet.

What is needed is an “A” battery and a tube in which these
essential electrical characteristics (Continued on page 644)
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Observing the

\l.

T MR. BUTMAN, formerly Secretary of

the Federal Radio Commission, con-
fines himself in this article to an explana-
tion concerning the issuance of all types
of licenses by the Federal Government and
points out how, by international agree-
ment, the various nations have set up ra-
dio laws, rules and regulations with which
to orderly conduct radio communication.

The next article in this series will take
up the subject of fixed services, their chan-
nels and power, point-to-point communica-
tion by radio, emergency and agricultural
services. It will also discuss the item of
special applications and how they are
treated. ,

iy A

H OW the Federal Radio Commission manages to license

and supervise approximately 23,000 radio transmitting

stations of all types, is a mystery to many people.

Further, it is amazing how few radio experts, en-
gineers, operators and even station owners know why and how
radio transmitters are supervised or the proper procedure for
securing a construction permit or a license, modification or
renewal. The writer has no intention of writing a legal treatise
on the subject of the radio laws and regulations—that duty
devolves upon the legal profession—or trying to prepare a
monograph on the technical angles of radio. However, there
seems to be a crying need for at least an outline and analysis
of Federal radio procedure. The mass of daily inquiries at the
Federal headquarters in Washington, showing the lack of un-
derstanding on the part of many owners and operators of sta-
tions, is ample evidence of such need. Some station owners
seem to be in perpetual “hot water” becausc of the unfamiliar-
ity of their staffs with both the law and the regulations for its
enforcement.

This article will undertake at least to list the essential points
and indicate how and where one can find out what isn’t known
regarding the regulations and special requirements covering the
securing of a license for and the operation of the several types
of radio transmitting stations; there are no Federal require-
ments covering the operation of receiving sets. Already mem-
bers of the Commission staff and some of the field men have
expressed interest and requested copies of this article.

Perhaps it is not entirely the fault of the individual seeking
knowledge on radio regulations that he doesn’t know where to
find it—whether to continue to write his Congressman. hire a
lawyer or make a special trip to Washington—to many the
source of all general information—because, “strange as it
seems,” the Government has no comprehensive book of radio
regulations. The last edition of such a pamphlet, based upon
the Act to Regulatec Radio Communication passed in 1912,
became obsolete with the passage of the Radio Act of 1927.
The Federal Radio Commission, created by that act, was
urged by the writer to have a new set of radio regulations
prepared when he became Secretary of that body in November,
1927, but it was then thought that act itself and the Com-
missions’ General Orders, would adequately cover all inquiries.

To date, these Commission General Orders total ninety-
nine. They arc so numerous and voluminous, and so many of
them are obsolete, that it is exceedingly difficult for one, not
familiar, to dig out the essential ones. There is no official or
published index nor are they classified in any way except by
date of issuance. To be sure, these orders are mailed upon
issuance to each licensee, and, upon request, interested parties

-upplied with a complete set. However, few licensees or
ns seem to have complete sets, or if they do, no one
5 capable of finding a particular order, nor can anyone

io Consultant and Former Secretary Federal Radio Commission.

By Carl Butman*

PaArRT Two

recall what is required or forbidden in connection with a cer-
tain practice or operation. It is with this situation in mind,
that the writer will endeavor to outline the important points
of the radio law and its regulation.

The Commission and its legal stafi are being congratulated
by licensees. applicants and lawyers upon its recent publication
of General Order 93, “Practicec and Procedure before the Fed-
eral Radio Commission.” cffective Scptember 1. 1930; con-
gratulations are in order, for now questions of legal procedure
and practice are definitely answered therein. Incidentally, those
who have hearings scheduled should see that their attorneys
have copies and that the new requirements are followed ex-
plicitly. Make no mistake, the Commission is adhering to
thesc requirements.

Why Licenses Are Required

The Federal Government licenses and regulates all radio
transmitters and supervises all forms of wireless communica-
tion activities for two main reasons; first because it is neces-
sary that these services be regulated to prevent interference
and insure efficient operation and service to the public, and
also because the U. S. Government adheres to the International
Radio Convention, a treaty signed by seventy-four governments
in November, 1927, and now ratified and proclaimed by most
of these home governments. Its effective date was January 1,
1929. This world treaty provides among many other things
that each signatory undertake to apply its provisions to his
own country, especially with regard to international communi-
cation and designates the bands of frequencies set aside for
use by the several services.? Owners and operators of ship,
coastal and trans-oceanic public service stations should possess
and comprehend this treaty and follow the regulations set forth
in its appendix.

1t is perhaps unnecessary and undesirable to recount in this
article a list of the various assignments or the rules and regu-
lations established by this treaty, since the chief regulations
pertinent to the United States are recounted in the Radio Act
of 1927.2 which places the authority in the hands of the Fed-
eral Radio Commission. It is most essential that every licensee,
and anyone connected or closely associated with the design,
operation or ownership of a radio transmitting station should
securc and read this act together with its amendments, espe-
cially the so-called Davis amendment affecting broadcast sta-
tion allocations.® This act covers all radio activities in the
United States except in the Philippines and the Canal Zone.

1 Copies available Superintendent of Documents, Government Printing
Office, Wash., D. C. Treaty Serics No. 767, at a cost of 30 cents.

2 Radio Act of 1927, Public No. 632, 69th Cougress, and amendments,
available ¢s above. 5 cents.

s Public No. 195, 70th Congress.

€ The Federal Government licenses and regulates
all radio transmitters and supervises all forms of
wireless communication activities.

€ Before any radio transmitting license may be
secured, or the station erected, a construction
permit must be applied for and granted.
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Federal Radio
Liceﬂsiﬂg Requiremmt&

Ever since the Federal authorities found it necessary to regulate radio in
all its varied fields there has been a virtual flood of laws, rules and regula-
tions, but a woeful lack of simple, concise information available for those
whose every-day life depends on the intelligent understanding and obedience

to these regulations.

In this article, which is the second in a series of five,

the author sets down in plain language some helpful advice on How to Obtain
a Station License, Observance of the General Ovrders, Classification of Ser-
vices and other pertinent points of information

'How to Secure a License

Before any radio transmitting license may be secured or
the station erccted, a construction permit must be applied for
and granted, except for governmental. amateur, ship, and air-
craft stations, for which types of stations licenses are applied
for directly, no construction permits being required. Con-
struction permits are issued only to citizens of the United
States; aliens and alien organizations and even alien directors
are barred. All application forms, and there arec many of them,
each for a specific purpose. may be secured from Mr. James
W. Baldwin, Secrectary of the Federal Radio Commission,
Washington, D. C., or from the ninc Supervisors of Radio
whose main offices are located respectlively in Boston, New
York, Baltimore, Atlanta, New Orleans, San Francisco, Seattle,
Detroit and Chicago. These officials represent for public con-
venience, the Secretary of Commerce, who under the present
law is authorized to accept all radio station applications, al-
though they cooperate closely. with the Radio Commission.
Eventually it is expected that the whole Radio Division of the
Department of Commerce. which handled all radio matters
before the creation of the Commission in 1927, will become a
division of the Commission. but at present it is a scparate
entity. All applications, therefore, may be secured from and
must be filed through the office of the Supervisor in whose dis-
trict the station or proposed station lies. These supervisors
act as field representatives of the Commission but have many
other duties including all ship and land station inspection and
testing, examining and licensing all operators. including ama-
teurs. The Division Chief. W. D. Terrell, at Washington also
supervises the issuance of all call letters and handles com-
mercial radio accounts with foreign stations and organizations.

The ereclion of a transmitter must not be begun until a con-
struction permit is granted and issued through the supervisor.
After construction is completed. an application for a license
1o operate the transmitter must be filed similarly as indicated
above. When that is issued and delivered to the applicant he

¢ All applications may be secured from anc_l must
be filed through the office of the Supervisor in
whose district the station or proposed station lies.

€ Both the international and Federal radio laws
require that stations must be operated only by
licensed operators.

may go on the air. Recently prospective licensees are author-
ized to test temporarily. upon completion of construction, pro-
vided the supervisor and Commission are notified two days in
advance.

When finally licensed, a station is authorized to operate only
as specified for a period of three months if a broadcasting sta-
tion, otherwise a year. It is then that a study of the General
Orders becomes essential, for the Radio Act provides severe
penalties for breaches of the law and imposes fines for infrac-
tions of the regulations. All stations must file renewal appli-
cations a month prior to the expiration date of their licenses.

Both the international and the Federal radio laws require
that stations must be operated only by licensed operators,
making it necessary for the owners to engage qualitfied opera-
tors licensed by the Radio Division of the Department of
Commerce, which licenses all operators, commercial and ama-
teur. Several classes of operators’ licenses are provided for,
as will be recounted later under the specific services. Suffice
it to say now that an amateur may not operate any station
except an amateur station, one authorized to communicate
only with another of the same class for personal reasons and
without pecuniary interest—amateurs, it is seen, may not en-
croach upon the commercial field.

Transmitters may not be replaced, remodelled or moved
without the authority of the Commission, nor may frequencies
or power be changed except as directed by the licensing
authority after proper application therefor has been made in
accordance with the frequency and power requirements estab-
lished for the particular services.

While the ether is free tc a certain extent, there being no
censorship or charge for licenses—transmitting or operators’—
commercial and private messages must be held confidential.
Then, too. obscene. indecent and profane language is taboo.
Furthermore. each applicant for a license and communicating
channel signs a waiver, disclaiming any priority rights he might
otherwise claim with regard to the use of the ether or any
particular frequency.

The Essential General Orders

Those interested will find that the following list of forty-
two General Orders of the Commission cover practical routine
matters. Many orders have been omitted from the complete
list of ninety-seven, since they have become obsolete, having
served merely to extend license periods in the early days of
the Commission when it was impossible to issue renewal licenses
to individual stations, or were issued for specific purposes but
have no significance now. (Continued on page 646)
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Your Broadcast Receiver

a Short-Mave SL/PW/ZC)I‘W’Od’]/ﬂe
by Using the

New A.

(.. Short-Wave

Su/)ersom'c Converter

Following the presentation of the design details of the battery-operated

“Supersonic”

in the June, July and August issues of this magazine, the

designer and author, Manson E. Wood and Volney Hurd, were veritably

besieged with requests for details on an a.c.-operated “Supersonic.”

Their

latest job, described here fully, can readily be added to the regular broad-
cast receiver, thus making up the whole installation a fine short-wave super-
heterodyne receiver

HORT waves and short-wave

reception is in the public eye.

People who a year ago were

just about considering the purchase of a broadcast re-
ceiver for the living-room now have their seven-. eight- and
nine-tube super-bloopodyne receiver and in the everlasting en-
deavor to keep up with the times are inquiring about a short-
wave receiver with which to tune in those seemingly elusive
foreign stations.

The experimenter, the custom set-builder and in general the
man who has been identified with the progress made in the
receiver field during the past few years knows ahout and un-
doubtedly has had working a short-wave receiver which suits
his purposes. But the man who is just beginning to make
inquiries into this amazing field is confronted with many dif-
ficulties. Usually he does one of two things. Either he makes
a wild stab at the construction of some
type of short-wave receiver or else he con-
sults his local radio serviceman or dealer
in the hope of obtaining advice. Usually,
too, he has a limited amount of money to
spend on the purchase of his new pet and,
correctly so, wonders whether he can make
use of any part of his present broadcast
receiver.

Wide-awake servicemen have not been
slow to recognize this new field which in a
surprisingly short time has sprung up and
in consequence have enriched themselves
to the tune of many dollars for
service well rendered. In this
article we will attempt to show
how observing servicemen may
extend their scope of activi-
ties; experimenters may really
provide themselves with a
short-wave receiver of the
most modern type without se-
riously affecting the installa-
tion or operation of the regular

*Radio Editor,
Monttor,

Christian  Science

By Volney D. Hurd*

aamy ‘;..‘ —.

Looking at the adaptor from above.
simplicity and neatness of the layout

broadcast receiver in use in the home.

Reception of signals on short
waves has confined itself mainly to
the use of one or the other of two systems which are now in
vogue. Either a complete receciver for short-wave reception is
built, incorporating in it not only the tuner section but also
the audio channel, or an adaptor is constructed consisting of
only the short-wave tuning section for plugging into the de-
tector socket of the regular broadcast receiver so as to make
use of the existing audio channel in that receiver. In the first
instance the duplication of receivers presents a serious item
of cost. while in the second there is the inconvenience which is
necessitated by the removal of the broadcast receiver’s detector
tube and the insertion in that socket of the short-wave set’s
adaptor.

But now a new system of reception presents itself which has
none of the so-called drawbacks
of the other two mentioned sys-
tems. This is the employment of
the superheterodyne method of
reception wherein the regular
broadcast receiver is used as the
intermediate amplifier, tuned to
550 meters, a separate unit called
a converter placed before the re-
ceiver as a frequency changer.

In the June, July and August.
1930, issues of Rap1o News, Mr.
Manson E. Wood and I described
a home-built type of supersonic
converter and since then the Na-
tional Company has improved
upon the original version of this
device. A description of it is
presented here.

As may be seen by studying
the accompanying diagram, Fig. 1.
the circuit is not a radical depar-
ture, although it has some inter-
esting features. For instance.
experience gained in broadcast re-
ceiver design in circuit isolation

This view shows the

www americanradiohictorvy com


www.americanradiohistory.com

Rapio NEws ror Jaxuary, 1931

Above—The adaptor in use with the National MB-30
receiver. Right—The wiring diagram of the “Super-
sonic.” Note the 50,000 ohm regeneration control

has been carefully applied in the design of this unit; complete
by-passing is a feature, and correct voltages for plate potential
and biasing are accomplished within the unit through a resis-
tance network properly by-passed.

Of particular interest is the solution of the coupling of the
oscillator and input or first detector circuits. In short-wave
superheterodyne design these two circuits offer a problem due
to the fact that tuning one tends to react upon the other. At
short waves, where tuning is sharp. this is a decided disadvan-
tage. In the Wood Supersonic the coupling of plate circuits
was used. In this receiver one of the carliest of radio ideus.
the link circuit, was resurrected. and it fits perfectly into the
1930 radio picture. This method of coupling climinates the
disadvantage of one circuit reacting on the other and, at the
same time, proves to be cthcient for the transfer of energy in
all the wavelength bands used—an important point in short-
wave work where really great spaces in the radio spectrum
must be covered by a single instrument.

In its physical design this receiver is interesting. As may be
seen from the photographs, it is a compact unit in an all-metal
case, but it avoids one of the common causes for complaint in
short-wave sets—the necessity for lifting the cover and reach-
ing into an awkward space to change coils. The coils for this
job are on the outside, which permits their change with case.

The coil forms themselves are made of R-39. a new tvpe of
molding material developed especially for high-frequency insu-
lation purposes by the Radio I'requency Laboratories at Boon-
ton and made available commercially in the shape of forms for
plug-in inductances by the National Company. This new low-
loss material is made of pure bakelite resin and ground mica.
This differs from ordinary molded bakelite in that the latter is
comprised largely of wood “tlour” and bakelite resin. This
wood “flour” is highly hvdroscopic and contains a considerable
percentage of moisture, which re-
sults in the losses encountered when
using conventional molded bakelite
forms for short-wave work.

One of the handicaps to the use
of this new material, however, is its
extreme hardness and abrasive na-
ture which make it extremely dif-
ficult to thread. In fact, the car-
balloy threading tool, the hardest
tool known to science, will lose its
edge and have to be resharpened
after threading as few as 50 colil
forms. The efficiency of this ma-
terial is clearly shown by an inci-
dent that occurred during the de-
velopment of the coils for this con-
verter. The first experimental set
of coils had been wound on a good
grade of the usual coil form mate-
rial, while awaiting the samples of
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All the wiring is done underneath the deck, in
the “point to point” fashion
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the R-39 forms {rom the molder. When the R-39 forms ar-
rived they were wound in accordance with the specifications
worked up in connection with the experimental bakelite forms.
but it was found that, due to the lower losses of the new
material, the number of turns on the tickler winding had to be
cut almost in half in order for the circuit to function in the
same manner, so much less energy necding to be fed back
with such efficient material for the forms.
The coils cover the following bands:

“Black” No. 11 Range 14.5 to 25 meters
“Red” No. 12 Range 23 to 41 meters
“White” No. 13 Range 40 to 70 meters

Another interesting feature in the new converter is the
specially designed short-wave tuning condensers with straight
frequency line 270° rotation plates. These condensers were
described in detail in connection with the story on the SWS5
Thrill Box short-wave receiver by James Millen and Robert
Kruse. which appeared in the June issue of Rabpro News, for
which receiver they were originally designed.

In adapting this unit for a.c. it
was found best to put a filament
transtormer right in the unit so
that it could be plugged into a light
socket separately; other units try-
ing a system of running wires over
to the broadcast set ended up in dif-
ficulties.  Voitage dropping and
awkward connections to the existing
tube arrangements were the out-
standing problems, but supplying
the filaments separately from within
the unit eliminates these troubles.

This leaves the only connection,
other than the ordinary connecting
wires for operating the unit, a
single “B” lead. With the com-
plete by-passing employed in this
unit, the “B” lead can be attached
any place in the set where one may
get (Continued on page 669)
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UROPE Puts #4e

*-}-ARCOTRON
304

ARCOTRON
204

A typical German receiver circuit—

the Telefunken—Hab—Aristron. This

receiver employs the Arcotron tubes
in the first and second sockets

superiority in things of the tech-

nical world. we in America can

frequently learn much from the
work and experience of our European
cousins. This is undoubtedly true in
the field of radio. And particularly
is this true of vacuum tube development. More than one
of the tubes which we use as everyday cquipment found
its first commercial application on the other side of the
Atlantic. In view of this situation. it should profit us
well to observe present-day tendencies in the European
radio field. Perhaps in this manner we can gain some
insight into what our future holds in the way of new
developments.

At the moment, the pentode tube is the largest question
mark on the radio horizon. and anything regarding it that
we may learn from the experience of others is of particu-
lar value. It is the latest addition to the already large
family of types and designs of vacuum tubes that we have
at our disposal. While it has developed out of the expe-
rience gained from the use of the screen-grid tube, it is
something more than an improvement on this design. The
addition of the third or earthing grid, preventing re-
radiation from the plate. a phenomenon which has limited
the amplifying ability of the common forms of audio-
frequency amplifier tubes heretofore, has made possible an
audio-frequency amplifier of hitherto unheard of possi-
bilities. The audio-frequency portion of the average re-
ceiver today constitutes one of the more important ele-
ments in its cost. The potential simplification and cheap-
ening in cost of audio amplification that the pentode holds
forth have made it a popular topic of discussion and
speculation among radio men since its first announcement.

The pentode tube first appeared on the American mar-
ket in the season of 1929-1930, when a few of the smaller
tube manufacturers announced various models. In Europe,

IN spite of our conviction of

P bl N T SR, e E T

To Americans the pentode is practically
ingly has not as yet found favor with
Europe has been successfully using this
of the latest European receiver designs
The author also reviews the television

new German tube which is

Below, the Germans’

“§2”  five-tube neutral-

ized receiver with single

dial illuminated tuning
control

By L. Elden

on the other hand. it has been avail-
able to the experimenter for over one
year longer and its development may
be said to have proceeded ahead of
that in the United States. It was
first marketed by the Phillips Com-
pany and has enjoyed the greatest
popularity in England. All of the
first tubes were naturally of the di-
rect-current filament type and it is
only recently that a.c. pentodes have
been announced. The Edison-Swan
Electric Company in England is
in the van of the development at
the present time and is prepared
to market a complete line of a.c.
and d.c. filament pentodes of
different sizes under their trade-
mark “*Mazda.” These tubes
have been adequately tested and
are being manufactured on a
standardized basis, and are con-
sidered by the trade as out of
the developmental stage.
Troubles with extraordinary
quantities of defectives, such as
occurred in America during the
introduction of the screen-grid
and other tubes, have apparently
been surmounted.

On the Continent. utilization
of the pentode has not been so
common as in England. Par-

A combination German pho-

nograph, radio receiver and
power supply

FIL:
*-+CATHODE

Ce
001 MFD. HV,

An inside view of a Ger-
man version of the midget
receiver

This circuit is
mended by pentode tube
manufacturers to
overemphasis of the high
audio frequencies in the

magnetic speaker type

recoms-

reduce
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PENTODE 7 Work

a new kind of tube—and one which seem-
receiver designers. On the other hand,
tube for more than a year and some
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CHARACTERISTICS OF A FEW TYPICAL

]

incorporate this tube in their make-up.
trend abroad and gives the details of a

evidently finding wide use

Another
German broadcast receiver,

Smith

ticularly is this true of Germany.
where manufacturers are just this
season announcing d.c. filament mod-
els of the tube. However. it should
be pointed oul that thesc tube manu-
facturers. such as Telefunken. have
given the tube extensive tests in
their laboratories and as a result of
their co-operative agreements with
their many licensed receiver manu-
facturers, the latter have developed
and are announcing pentode-equipped
receivers at the Berlin Radio Show.

Up until the present time
almost no European manu-
facturers have produced re-
ceivers using the pentode.
The use of the tube has been
confined to the amateur, the
experimenter and the re-
search laboratory. But in
this respect one must re-
member that the broadcast
fan who “builds his own”
is not yet a thing of the
past in Europe. as he seems
to be becoming in America.
and that this field of use is
still of considerable impor-
tance. Magazines devoted
to the interests of this
group are more nNuUmMerous
than in the United States.
These publications have
frequently carried excellent

- R

To the right. a new Tele- 4
funken screen-grid tube with L
glass bulb removed
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articles dealing with the use of the
pentode and anyone who wishes to
take the trouble can find a number
of such articles in current English
magazines,

However. this experimental stage
is considered as past by the leading
receiver manufacturers. At the
August and September radio shows
in Germany and England an appre-
ciable number of pentode-cquipped
receivers were announced. Almost
all of these, both in England and
Germany, conform to one general
type. They are of the small, low-
priced class, intended for sale to the
man of limited means. The pentode is not being used in
Europe in the higher quality, more expensive receivers. The
small receivers take a number of forms, utilizing their two
or three tubes in various ways. The most common arrange-
ment utilizes two tubes—a power detector with one stage of
pentode audio-frequency amplification. It is interesting to
note at this point that the Edison-Swan Company states
that “a very eficient two-valve circuit may be built which
will give loud-speaker quality and volume satisfying most
domestic requirements” by using a pentode as a cumulative
grid detector. preceded by one screened-grid high-frequency
amplifier. Three-tube receivers are using the pentode as
the output tube in every case and have either one stage of
radio-frequency amplification or an additional stage of
audio frequency between the detector and the pentode.
The Germans favor the three-tube receivers. as in either
case the input to the pentode is greater than in the two-tube
arrangement and greater utilization of the principle of the
pentode is attained. They do not believe the tube gives
anywhere near its theorctical amplification when used with
very small inputs. Sets of two and three tubes seem
almost amusing to the American (Continued on page 634)
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Prank M. Kennedy (below)
radio engineer of TAT- Mad-
dux lines, is shown testing
the long-range portable radio
telephone instruments used in
their planes. The set weighs
131 pounds and has established
a 1200 mile record for com-
mercial aviation. At the bottom
is a radio house and towers at
Waynoka, Okla.

cial air transportation, a paying invest-
ment?

“Yes!” say the operators of two of
the largest air transport lines in the United
States, and they are backing their judgment
with the expenditure of hundreds of thou-
sands of dollars for radio equipment.

TAT-Maddux Air Lines, which operate a
coast-to-coast transport service in conjunc-
tion with the Santa Fé and the Pennsylvania
railroads, have undertaken the installation of
complete, two-way radio telephone equip-
ment on every ship of their lines. Installa-
tion is progressing at a rapid rate, and will
probably be completed before this article
sees print. The project involves the con-
struction of fifteen aircraft short-wave
transmitters and receivers, and the erection
of from seven to eleven 2-kw. ground sta-
tions, at an estimated cost of approximately
$300,000.

Close upon the heels of this announce-
ment comes word that Western Air Express
has placed an order with the Western Elec-

IS airplane radio, as applied to commer-
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The fact that radio, as applied to
paying investment is attested by the
TAT-Maddux lines involving two-

plane and a chain of 2000

By Sterling

tric Company for $200,000 worth of radio
equipment. which is being installed as fast
as delivery can be made.

These projects definitely place the seal of
approval of big business men upon airplane
radio. Practical experience in the everv-day
operation of their lines has demonstrated to
these executives that radio is quite as neces-
sary to the captain of the air lines as it is
to the skipper of an ocean-going ship.

Airplane radio has drawn the teeth of the
greatest peril of air {ransportation. It has
made the lost ship virtually a thing of the
past. Just as the train dispatcher knows at
every iInstant the exact position of every
train in his section, so the ground force of
the aerial transportalion company keens
minute check on the movements of each ship
in its division. Every pilot must report to
the nearest ground station at least once in
each fifteen minutes. Detailed logs are kept
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commercial air transportation, is a
elaborate coast-to-coast network of
way telephone equipment in every
watt ground stations

Proctor,

At the left is a map giving a

clear picture of the elaborate

communications system which

safeguards commercial fliers.

Immediately below is one of

the Maddux planes flying over
a Western mountain range

Shown below is a radio transmitter unit developed by E. W,

radio engineer of TAT-Maddux. Its complete

weight is 87 pounds and it can be installed in a new plane

Gleason

by all operators. TIn case of a sudden
forced landing, officials of the com-
pany know the location of the missing
ship to within fifteen minutes’ flying
distance.

Even a forced landing has lost its
terror for the pilot. The short-wave
transmitter now in use can be used
when the ship is on the ground. An
emergency antenna strung up to the
nearest tree or fence post. and the
pilot is in touch with headquarters. No
need to walk many miles to summon aid—five minutes after
the ship is down, help can be on the way.

While radio telegraph has been used to a varving extent by
a number of commercial companies, TAT-Maddux has gone a
step further, not only by making the installation apply to every
ship in the line, but also by equipping each transmitter for
radio telephone. which is used almost exclusively for commu-
nication with the ground.

Aside from the obvious gain in flexibilitv afiorded hv the

in five minutes

use of voice instead of code, an additional advantage is the
fact that first or second-class commercial operators’ licenses
are not required for the operation of these sets, the radiophone

grade being sufficient. Instead of including one or two radio
operators for each ship, the whole flving personnel may be
trained to operate the transmitters, thus relieving the radio
operator from much of his responsibility. Every pilot and
mate in the service holds a license of radio-telephone grade.
A radio training school is maintained at the Grand Central Air
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Above is the in-
terior of a TAT- Mad-
dux radio house. Each
house is connected with
the field office by the
teletype system. The
man shown here is
reading a teletype tape.
At the right is the
TAT-Maddux radio
station at Albuquerque,
New Mexico

Terminal at Glendale. California. under the dircction of Frank
M. Kennedy. radio engineer in full charge of the western
division. Instruction given there enables the flyers to pass
the U. S. Department of Commerce test for operator’s licenses.

Realizing that even the radio beam and beacon have definite
limitations, especially when it comes to changing the flying
course to avoid storms or deviating from a bee-line course to
make necessary passenger connections, TAT-Maddux enginecrs
have installed direction finding equipment in all ground sta-
tions. Any pilot may ascertain his exact position by calling
«up two near-by stations and getting his radio compass bearings.
Plotting these readings upon the map, he obtains a point of
intersection which unmistakably indicates his location.

The busiest part of a busy organization is the TAT-Maddux
communications network, paralleling the path of the plane’s
flight from coast to coast. The central strand of the network
is the chain of 2,000-watt ground transmitters, which not only
work with one another, but are the means of contact between
the plane and earth. Linking these stations is a system of
teletype lines, which form a fast chanel for routine message
traffic, and also act as a “broadcast” system for weather re-
ports. Tributary to these are the telegraph lines. which relay
messages from ofi-line observation points established to compile
periodic weather reports.

Naturally a great many of the messages have to do with the
weather, for wind, fog, cloud and storm are always a matter of
concern to flyers. Given an accurate knowledge of what is
ahead of him, the pilot can shape his course so as to avoid
danger and get through with the minimum of delay. This
knowledge is placed before the pilot constantly by the TAT-
Maddux weather service, an institution half the size of the
United States Weather Bureau.

Ten of the main landing fields—Columbus, Indianapolis.
Kansas City, Waynoka, Albuquerque, Winslow, Kingman and

Rapio News ror Jaxuvary, 1931

Los Angeles—have central weather bureaus equipped with
regulation weather bureau instruments. In addition to
certain standard equipment, there are automatic graphing
instruments for recording temperaturce, barometric pres-
sure. and wind velocities. In order to obtain information
as to ceiling height. as well as to wind direction and ve-
locity in the upper strata of the atmosphere. balloons are
released at certain times of the day, and their course
ohserved through theodolites. Each field has its own
meteorologist. whose office joins that of the field manager.
and who has a direct wire to the radio station.

Twice daily. two hundred U. S. Weather Bureau re-
ports are received here. recorded upon weather maps and
analyzed. At midday. localized reports are received from
all TAT-Maddux weather observers. supplementing the
general data of the government bulletins.

The work of these key observ-
ers is supplemented by additional
ohservation stations located along
the line of flight, at intervals of
fifty miles. In addition. off-line
observers are stationed at dis-
tances of seventy-five miles or
more from the course. and about
one hundred miles apart. Most
of the operators at these points
are the railroad operators at
Santa Fé or Pennsylvania rail-
way stations. except in sections
where neither railroad operates.
Each station operator is furnished
with over $1.000 worth of me-
teorological equipment, and is spe-
cially trained in this work. In
other districts, the reports are
furnished either by the U. S.
Weather Bureau stations or else
by observers employed by TAT-
Maddux. All told. there are sev-
enty-two subsidiary observation
points besides the ten central sta-
tions.

The ofi-line observations are
valuable because they inform the
pilot if bad weather is going to
cross his path, or if better tlying
conditions can be found by devi-
ating from the direct course. The locations for these off-line
observation points were chosen so as to enable the pilot to
reach either his destination or else an emergency landing ficld
before being overtaken by a moving storm centre. Considera-
tion was given to the fact that a storm centre rarely travels
faster than thirty miles an hour.

From each observing station to the nearest collecting centre
goes a code message covering the observed weather conditions.
Some idea of the compactness attained in these reports may be
gained from the following five-word message sent over the tele-
type to the chief meterologist: (Continued on page 652)

PRSP S

The. above view is typical of the interior of the ground radio
stations in the coast-to-coast communications network of the
TAT-Maddux lines
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Below is a front view showing the simplicity of the

Junior Transmitter

611

Get On the Air

with
the

_/zmz'or Eﬂﬂ&%ill‘é?’

Instructions for the beginner on how to build a low-cost, low-power trans-
mitter for amateur use. Inthe “breadboard” transmitter described here, the
author uses only the best of parts in a layout which is remarkably simple,

and easy of duplication.

Succeeding articles will describe power supply,

tuning and will also show how alterations can be made to increase its output

- OW listen. Don. You've been
talking for years about getting
on the air. When are you
really going to start?”

“Aw. Gus, you know that just as soon
as I get a little time and some money 1'll
get some junk together and N

“You're going to do it right now!
You've put it off long enough. Sit down
and we'll work up a list of parts.”

“Oh. all right. What shall T get>”

“YWe'd better pick out a circuit first.
then get the parts for it.”

“What circuit had 1 better
Hartley*"

“No, I don't think so. The Hartley is
O.K., but for a beginner I think a tuned-
plate, tuned-grid is better.”

‘tWhyP”

“Well, in the first place, it is easier
to adjust. All tuning is done by con-
densers alone. whereas in the Hartley
you have to adjust clips as well as tune
with the condensers. You eliminate the
clips of the Hartley and the tlexible leads
that go with them. A Hartley is not easy
to adjust if you are not experienced.
Maladjustment is easy. and it means very

use?

By Don Bennett

R. BENNETT. the author of the

article presented here, is active
in ham work in the Second District.
For the benefit of newcomers into the
amateunr fraternity he has written this
article as though he himself were con-
fronted with the problems which be-
siege such newcomers in their initial
effort at construction.

transmitter

This is only the first of a long series
of such articles which Mr. Bennett has
been commissioned to write for Rabio
News readers. Our present schedules
call for an article a month for the
next eight months. These articles will
deal with such subjects as power sup-
ply design; adjusting the transmitter;
frequenry measurements; antenna de-
sign; improvements in the transmitter;
applying modulation for phone work;
and other kindred subjects.

Tue Evitors.

www americanradiohictorv com

much reduced efficiency. lowered output
and general dissatisfaction.  With the
tuned-grid. tuned-plate circuit you can
adjust quicker, easicr and more surely for
a beginner. In fact. I think you had
better make your transmitter a push-pull
job.”

“Push-pull?  Gee. that's a lot of work,
isn't i

“Just as casy as making a single-tube
job. and vou not only retain the straight-
forward wiring of the tuned-grid, tuned-
plate. the simpler layout and the highly
desired condition of widely separating the
grid and plate tuning circuits, but you get
areater stability in the push-pull. almost
entire elimination of frequency shift and
greater output because your push-pull
transmitter works on alternate half-cycles
of the radio-frequency wave just as in a
broadcast receiver the push-pull amplifier
works on alternate half-cycles of the
audio-frequency wave.

“Push-pull has the advantage over a
single tube in stability because one of the
causes of shift or creepage of frequency
in a single-tube circuit is caused by the
change in capacity between the tube
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Back view of the transmitter.
if this layout is followed

elements as the tube changes temperature. You can sece that a
variation in the filament voltage will cause a frequency shift
as will an overloaded plate which heats the tube up. This
intra-element capacity must be considered as being a part of
the tuned circuit. In push-pull we at least halve this capacity
because the elements of the two tubes are in series with each
other across the tuned circuit, whereas the single tube has its
full capacity across the circuit.

“This reduced effective ca-

S S G ot i
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All the parts will fit on the baseboard easily,

Rapio News ror January, 1931

W

are the tuning circuit, consisting of an induc-
tance and a capacity.

“For capacity to tune the tank, we need va-
riable condensers. The plate tank condenser
must be able to withstand high voltages and
high radio-frequency current, so we'll get a
regular transmitting condenser, This con-
denser, C1, has a capacity of 350 mmid.
(.00035 mfd.) and we’ll use a National. The
grid tank condenser, C2, can be a receiving type
condenser but must be well insulated. We'll
use a National here, too, one with a capacity of
1,000 mmfd. (.001 mfd.). The antenna tuning
condensers should be well insulated but need
not be double-spaced. National receiving type
condensers will do here because of our low
power, but if you ever rebuild to a higher
power you will have to put transmitting con-
densers in. C3 condensers have a capacity of
500 mmfd. each (.0005 mid.).”

“You forgot to mention
What are they?”

%!
BN &‘J

AR

;x

these L3 coils.

Antenna Tuning Coils

“They are the antenna tuning or coupling coils. I didn’t
mention them because they are wound on the same form as the

pacity across the tuned circuit
also permits less radio-fre-
quency current to flow in the

(r.f.) that might try to creep

tank coil. Next we need two sockets to hold our tubes V1
and V2. Guess we'll use GR sockets here, regular UX base
with heavy spring contacts.
“C4 is the plate by-pass con-
1 denser that serves to by-pass
O‘()?JE‘_ o d ¥ s any stray radio frequency

tubes and this reduces heating.
because the less capacity the
less current flow. The re-
duced radio-frequency cur-
rent in the tube itself will in-
crease the tube’s efficiency be-
cause it reduces the overload-
ing possibilities. In the case
of a tube with a thorium-
coated filament, overloading
will tend to de-activate the fila-
ment and for that reason, if I
were you, I wouldn’t use any
tubes but those with oxide-

c3

+ 600V —

E—

into the power pack and back
into the 110-volt mains. You’ll
notice that we are using series
feed for our plate supply and
we do that because it prac-
tically eliminates radio-fre-
quency current in the power
lead. However, we'll put the
by-pass condenser in to take
care of the stray r.f. If, later

L2

ve2

on, when we are tuning it up,
we find that we do get r.f. back
in the high-voltage leads, we

NOTE. SEE FIG.2 FOR X~

FIG.1

coated filaments.”

“Gee, Gus, what a lot to
know about a circuit. I
thought it was just a bunch of
lines on a piece of paper. You
may be just a ham, but you certainly know why to do things.
The next thing is to show me /iow to do them. What parts
shall I get?”

“Before you spend any money we had better draw out the
circuit and make a list of parts (Fig. 1). This same circuit,
incidentally, can be used for any size tube merely by changing
the constants to fit the power that must be handled.”

“How about the power supply?”

“One thing at a time, young fellow.
mitter first and then the power supply.”

not absolutely necessary.

We'll build the trans-

Parts Needed

“You should know by this time that there are always parts
needed for any kind of a set that don’ appear on the circuit
drawing. We’ll tackle the parts shown first and then get the
others so that there won’t be any extra trips to the store. Let’s
see now,; first we have our inductances, L1, L2, L3. They,
of course, need wire and something to wind it on. Standard
amateur practice usually specifies J4-inch copper tubing that
is self-supporting, but for this low-power rig we’re building
we can use something that will enable you to shift bands more
quickly and also make a neater appearance in the set. Out-
side of the wire, which we’ll dope out later, we need two of the
coil forms made by Radio Engineering Lahoratories for each

As we’re going to work in all three bands, we will need
ms in all. Then we'll need two coil bases (o fit, one for
te tank and one for the grid tank. Tanks, you know,

In this. wiring diagram two ammeters are shown, although
Their use is advisable, however,
to balance the circuit

can put a radio-frequency
choke in the positive high-
voltage lead. Incidentally, the
by-pass condenser should be
capable of withstanding the
peak voltage on surges which
would be 1.4 times the d.c. voltage. As we are going to use
600 volts on the plate, our condensers should be rated at 1,000
volts. A Sangamo will do this nicely. C4 has a capacity of
206 mmfd. (.002 mfd.). as has C6, the grid condenser. The
filament by-pass condensers are 600 mmfd. (.006 mfd.). These
by-pass condensers are really not needed if your transmitter is

truly 1931 style.

However, we'll put

them in and after we Y ]
tune up we'll try and + 75V AC Ao
take them out. If ? E;’
the transmitter is 4o
functioning properly | 9%

there should be no
r.f. in the filament
circuit and therefore
there is nothing to |
by-pass. [

“The grid leak R1 006 vy |
iIs 10,000 ohms and I EACH ¢ !

| I

|2
Enlarged diagram of E%, Zx '
the filament circuit. o 3%
showing the jack for | 88 2
keving. If B

properly

balanced, the two .006 ]

condensers will be un-
necessary
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think we will use these new non-inductive re-
sisters made by S. S. White. One nice thing
about them is that if you want to increase the |
resistance, you take a nail file and file away |
some of the material and presto, up goes the
resistance. Theyre compact, too, which makes
it nice. R2, which we use for a center tap on
the filaments, is 200 to 400 ohms. The reason
we use the resister rather than the center tap |
of the transformer is so that we can get the |
exact electrical center of the filament circuit
for our negative return. Occasionally in com-
mercial transformers the center tap is not in the
true electrical center and this will cause a 60-
cycle hum to modulate our emitted wave and
destroy the clean note we want to get from this
transmitter. We'll use a General Radio poten-
tiometer here. It will easily carry the current
and the amount of wire in this instrument will
cnable us to get as close to the exact center as
is possible with a commercial product outside
of the laboratory.

“We'll also need a filament voltmeter to
measure the voltage af the filament. Then
we’'ll need two antenna ammeters. One will do
in a pinch, but if you have two you can balance
the antenna circuit and get more efficiency from the transmit-
ter. These are rated at 0-2%2 amperes of radio-frequency cur-
rent and should be of the thermo-couple type. The filament
voltmeter should read 0-15 volts a.c. We'll also need four
GR138Y binding posts.

“To connect to the antenna we will need two General Radio
stand-off insulators. We will
also need a baseboard, a piece

RS 1 T o St

S SHNAE i S BT
Ef ANTENNA
' FEEDERS !

Above is a top view of the transmitter.

JACK
' FOR XEY

The lettering of the various parts
corresponds to the lettering used in the text

I mentioned before. The ordinary 210 is rated at 7% watts
but the 510. with only slightly higher voltage and current re-
quirements, gives twice the output, being rated at 15 watts.
“Say, Gus. do vou mean to tell me we can get all those parts
on a 12”x23” baseboard? It sounds to me as if I had better
get another room to hold it all.” .
“You get it and I’ll show
you how to get it all on there

of wood 12”x28”x1” thick.
This should be very dry and
should be stained before the

equipment is put on it 5l
“For keying we need either Sz

binding posts or a jack. Let’s <5 E

O 2l R Y 2 (o

use a jack, it’s so much easier 2y 2

to hook into when operating. £5

An open circuit jack will do <V

nicely and it is hooked up as f

shown In the circuit drawing.
Incidentally, let’'s make a

REGISTRATION PIN--.

TO PLATE TO GRID
ve ve

1 with plenty of room to spare.”

The Layout

Several days elapse while
Don gets together his parts and
then he and Gus go into con-
ference on the actual building.

“Here it is Gus, do your
stuff. I've tried a million ways
to get this stuff on the board
and I can’t make it look right.”

‘BLANK

o GRID

larger scale drawing of the fila- Frsiiis e “A little simple juggling and
ment arrangement so that it is BASE FIG.3 BASE presto! there you are, m’lad.”

perfectly clear. (Fig. 2.) |

(See Fig. 3.)

“Gee, that's casy now. What

Tubes

“Now we come to the most
important thing you have to
buy, outside of the ¥4 and 34 inch wood screws for mounting
the parts, and that is the tubes. The tubes are the heart of
the whole transmitter and if we watch anvthing, the tubaes are
“it.” 1 am partial to the deForest type 310. This is a special
oscillator tube similar to the 210 so much used by hams but
it has extra rigid construction that prevents vibration in the
tube that would cause the emitted signal to “wobble.” larger
elements that are stronger electrically so that they will stand
the excessive overloading that every ham treats his transmitter
tubes to and has the much desired oxide-coated tilament that

noted, for a mistake here

WINDING CHART FOR COILS - FIG.4

BAND Li SIZE L2 SI2E L3 SIZE
20 METER arT NO 12 arv NQ {2 4T NS 42
40 METER 6_in N2 12 6T N2 2 aT Ne 12
80 METER 20T | Ne® | BT | Noe® | 6T | Noi2 |

NOTE. ALL WIRE ON COILS ENAMELED

Antenna coils are wound in two sections, half the winding on
each side of the plate coil and on the same form. Pass the
connecting link (without cutting wire) through the inside of
the form in making the two halves of the antenna coil. These
tunes are not exact. Exact windings are governed by accuracy
of spacing, etc. No spacing between turns on the plate winding
of the 80-meter coil. Two notches between the antenna coil
turns in every case

How to wire to the coil bases.
will
from “perking”

-

do we wire it withe?”

“This No. 12 enameled wire
that you got for winding your
coils. Run all leads in as di-
rect a line as possible and if you must make bends, don’t make
them sharp. but have a slight radius to the bend. If the bends
are sharp there is a good possibility of having eddy currents at
the bends, and that is not efficient.

This should be carefully
prevent the transmitter

Winding the Coils

“We wind the coils with different sizes of wire (see chart
Fig. 4.) 1In every case the antenna coils are of the heavy No.
12. The best way to wind them is to start one side of the
winding by forming the wire around the column on the R.EL.
coil form and soldering it to the lug inside the form. Then
wind, spacing the turns so that there are two empty notches
between every turn (on the 20 and 40 meter coils, and wind
the wire in every notch on the 80 meter coil). Plan your lug
arrangement so that it is symmetrical. (See Fig. 5.) One nice
thing about using these coil forms is that you don’t have to
worry about the center tap clip, as the center tap is soldered
in place. Be sure when winding the coils that you wind the
wire in the same direction always. This is especially important
in the antenna coils.

“Go ahead, big boy. Wire it up and then I'll come around
and show you how to build the power supply. After that we’ll
tune her up and get on the air. O.K.?”

“O.K.”

(Continued on page 665)

www americanradiohictorvy com


www.americanradiohistory.com

614

Rapio NEws FOR JANUARY, 1831

The Midget Receiver

Photos courtesy
The Sterling Co.

The midget receiver—simplicity itself

HERE has grown up, almost overnight. an entirely new

and the
Loftin-White
Amplifier

Because of the compactness in construction which it
affords, the Loftin-W hite audio amplifier lends itself
quite nicely to midget receiver construction. The
receiver described here is an excellent example of
how the L-W amplifier has been applied to this type
of receiver construction. Servicemen particularly
will find it to their advantage to keep abreast of the
times, of which the midget, or mantel receiver, is an
outstanding instance

By George E. Fleming

phasc of the radio industry. the building of the midget

receiver. Enginecrs who had been accustomed to the

use of parts in the design of their receivers with no

* thought of weight nor size were faced with a new problem.
Every individual component now had to be of the least weight

the secondary winding and the remainder of the primary at
the }ow-potential end of the secondary winding. Liberal by-
passing is used to assurc stability at the high gain that is
realized.

possible and the smallest size that could be designed. Cabinets
had dropped from 27 to 30 cubic feet to 1 cubic foot. And
yet no sacrifice could be made of tone quality or sensitivity. for
this type of receiver could not be a makeshift. as its mission
in life was to supplement the large receiver rather than replace
it, and to give to the man with limited means the same type of
radio reception enjoyed by his more fortunate friends. What
could have been more natural than to turn to the Loftin-White
system as a logical aid in obtaining that end?

The success that one of the leading manufacturers has had
with the Loftin-White system is remarkable, having built into
a cabinet of the mantel

The volume control. too. is worthy of note. being a tandem
control device that simultancously acts on the antenna coil and
the screen-grid voltage of the radio-frequency tubes. If cither
system were used alone, unsatisfactory operation might result.
On the antenna coil. while the signal would be reduced. the
background noise of the receiver would not. If the screen-grid
voltage alone controlled the volume. detection in the radio-
frequency tubes would result. However. using both systems
simultaneously combined the advantages of both. without their
disadvantages. This phase of the (Continued on page 667)

type, 13”7 high by 11”7
wide, a little receiver of
two radio-frequency
stages, using screen-grid
tubes, feeding into the
L.-W. detector-amplifer
system. This little
midget does everything
that could reasonably be
expected of its larger
brothers. both as re-
gards sensitivity. selec-
tivity and tone quality.

Several unusual fea-

tures have found their
way into its design. In
the radio-frequency end
of the receiver the pri-
mary coupling is “close”
without loss of selectiv-
ity. That end has been
gained by placing one
turn of the primary very

HO V. AC.

Three tuned cir-
cuits and a Loftin-
White audio chan-
nel with power
supply comprise
the circuit of the
mantel receiver

close to the grid end of S—

www americanradiohictorv com


www.americanradiohistory.com

Rapio Nrws rox Jaxvary, 1931

N7k e-

roscopes

By Harriet Menken

ESSICA DRAGONETTE. who comes

to you each Friday night via NBC.
tells me that to her radio spells ro-
mance. Each time you turn your dial
to Jessica. and you usually do. you may
be sure that she is feeling as though she
were bound on a thrilling. romantic ad-
venture. Jessica has a slender figure.
limpid eyes. and red-gold hair. and
dresses exquisitely. She is always in
love. and frankly prefers men to
women. Her life has been an adven-
Born in the Orient. she was brought up in a convent and
Jessica tells me that her
Is that you? She sayvs

ture.
then turned loose on Broadway.
fans are ever sending her mementoes.
she adores garncts. men. and happy dispositions. writes her

own continuities and hopes we won't have television.  She be-
licves that the charm of radio lies in the fact that vou may
draw your heroincs with vour own imagination, your own
dreams and visions of beauty. Jessica helieves that most peo-
ple are essentially romantic. and sh ! don’t tell anyone. but
underneath those dreamy eyes, that cthercal voice, we suspect
Jessica knows how (o cash in on her opinions!

WATCHED an audition for an-

nouncers one day at the Columbia
studios held by Jack Ricker. production
chief over there. There werc seventy-
three men tricd out and I noticed that
the greatest number of applicants for
the position of announcer were actors
and salesmen. There were also violin-
ists. advertising men, journalists, school
boys. singers. accountants. reporters,
musicians and three radio announcers.
Their average age was twenty. although
the ages ranged from 19 to 51. Most
of them had no previous expericnce on
the air.

Each applicant was given a sheet of paper to read. including
many names of composcrs and musical terms. If they got
through to Mr. Ricker's satisfaction, the would-be announcers
were handed another sheet of what might be called “commer-
cial copy.” The third test was to have heen ad lib. Mr.
Ricker meant to ask the man at the “mike” to look around the
room and describe what he saw. but none of the airy contest-
ants even got that far.

To me the outstanding impression of the entire morning was
my surprise at the lack of ability among the applicants. 1
shared an impression, which 1 think prevails. that there are
thousands of mama’s boys lying around the hearth fires who
could be good announcers if they were only given a chance.
This time at least, results proved to the contrary. Out of 73,
Mr. Ricker did not find one satisfactory announcer.

615

A VOICE floats out to
vou over the air. 1What
is the rest of the picture?
Are they dark or fair, voung
or old. these people whom you
meet only through the micro-
phone? What do they eat for
breakfast, what's their matri-
monial status, their favorite
restaurant, their home town,
their present eccentricity? The
answer to all this is what this .
department is attempting. It 4 %
will be conducted by Harriet
Menken, who has become known as an expert in this
iime through her radio column in the New York World
entitled “Behind the Microphone.”

Miss Menken spends cuch day in New York’s large
studios, the National Broudcasting Company and the
Columbia Broadcasting Svstem, and is in costant
contact with “airy” folk, news and gossip.

Miss Menken also writes radio articles in each Sun-
day’s “World,” signed “Dorothy Sinton.” She con-
ducts a weekly theater column on the air over station
IWOR on Wednesdays at 12.15. Recently she played
the lead in a radio drama over a hook-up of fifty-one
stations on the Columbia chain and has broadcast
over WOR, WABC, WMCA., 1WPCH and WOV,
among other stations.

Ere radio, Miss Menken was engaged with the
theater and motion pictures. She sold her play “Ro-
mantic” for Broadway production. she was stage
manager of the Theater Guild School, an organ of
the Theater Guild, and was dramatic critic of the
“Long Beach Life” and afiiliated papers. Among her
theatrical activities Miss Menken has been affiliated
with several motion picture organizations in q literary
capacity, notably the Motion Picture Commission of
the State of New York. Miss Menken threw aside
all her interests to exter radio and hos rapidly be-
come one of its best known writers.

AVE you cver tried to piclure the
bovs at NBC who won the An-
nouncers’ Gold Medal last year and this
annum? If vou wanl Lo cnvisage the
first winner oi the gold medal. the pic-
ture is heavy. aboeut 230 pounds heavy.
and that’'s Milt Cross. This gentleman
hasn’t that dapper. alert mark of the-
ater. radio and automobile salesman
(don't throw it, T had cggs for hreak-
fast!) he is an easy going soul. without
that dramatic flair, and T can best pic-
ture him in a nice rocking chair on a
wide porch with his collar open and fect up on the railing.
Milton Cross met his wife at church where she was assistant
to the minister and she accompanied him in both senses of the
word on his airy debut cight vears ago over the Westinghouse
plant in Newark. the original WJ7 station. The station has
moved but Mr. Cross has been with it ever since. He tells me
that he thinks he is the second oldest man in service on the air
and that he has a litue girl of four and a half—Lillian—as he
said this Mr. Cross smiled. and that’s how
I visualize him,. comfortably smiling.

The unnouncer who won this year's
gold medal is a different breed of
broadcaster.  Alwyn Bach looks like
one of those deep. dark men who have a
mysterious past. an exciting future and
a very busy present.

Mr. Bach says that the idea that he’s
an enthusiastic golfer is just one more
illusion!  Golf is not to his liking at
all. “a little mild tennis will do.”

When I asked Mr. Bach. the man
from Worcester, how he got himself in

(Continued on page 638)
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ELECTIVITY,

The Hammarlund Hi-Q 31 in a cabinet

scribed in some detail various features of the Hammar-
lund Hi-Q 31. We have shown why this receiver uses a
three stage band-pass pre-selector and why the circuits
in this pre-selector were coupled by both capacity and in-

IN the two preceding issues of Rapto News we have de-

Rapio News ror Jaxvary, 1931

S ENSITIVITY

By Donald Lewis*

This is the third and final installment of
for Rapio NEwS readers, describing the
receiver. The serviceman and custom
portant fact that kit-built receivers are
as to ultimate satisfactory performance
A knowledge of how the receiver has

future work the serviceman

could be obtained in any other way.

The overall measurements described in this article were made
by a prominent radio engineering laboratory on a Hi-Q 31
receiver borrowed from one of the district offices of the Ham-
marlund Manufacturing Company. In no sense, therefore,
was the receiver a special laboratory job, but represented the
average performance of a receiver wired and tested under
ordinary factory routine. We publish these curves rather than
those made in the laboratory of the Hammarlund Manufac-
turing Company since they represent tests by an outside
engineering organization on a standard model of the Hi-Q 31.

Regarding the equipment used and the conditions under
which the tests were made let us quote from the report of
the laboratory:

Equipment Used—General Radio Type 377-B Low Fre-
quency Oscillator. General Radio Type 403-C Standard Signal
Generator.

Conditions of Measurement—All measurements were made
in the manner suggested and outlined by the Institute of Radio

ductance. It is only when such a combined coupling is used Engincers Standardization Committee and published in detail
iaf uni_form Demel, RATILE, Do Fig. 2. Laboratorv set-up for
the emlre_broadcast SEeLiLm making overall measurements.
can be realized. To obtain high UMMY The: Stahdasd dignal genenntan
and uniform sensitivity at all ANTENNA HI-Q 31 supplies a small known modu-
points on the dial the Hi-Q 31 STANDARD | r----o . lated r. f. voltage to the antenna
utilizes an especially designed SIGNAL —fm‘-ll-'wwg o system, the r. f. oscillation being
radio-frequency coupling trans- GENERATOR | "~777"777 7 O SHORT ANT. modulated by a voltage from the
former with a high inductance GEN.RADIO —M Jow frequency oscillator. The
primary and capacity coupling MODEL 403-C power output, me.asured.by.the
between primary and secondary. output  meter, 015 'll{la'mtﬂmed
Other features described in the l l constant at 50 milliwatts
preceding articles were the linear -
high-voltage screen-grid detector, o e
the combination resistance and GEN.RADIO FIG.2 oUTPUT . N
transformer-coupled audio am- TYPE 377-B METER Fig. 1. 0"”}’:‘” 59"?‘“"“5' char-
plifier, the complete filtering cir- R e T',e .‘"e""ge sensitiv-
: o ity is approximately one micro-
cuits and the special loud b Sol pat Fier
speaker with two field windings.
In this article we present some
overall selectivity, sensitivity and fidelity measurements UL S LA AR - AR B T :
which will serve to give positive proof of the excellent 1l [ | | i ]
characteristics of the Hi-Q 31. Obviously, careful engineer- o1 ‘ \ I 1
ing of the various parts of the rceiver is of little use unless = = 7‘—l
they are combined together in such a manner as to produce @20t i " 1 i —
a complete set having the ability to tune in a very weak <>3‘ P =50 S = i
station, the ability to always separate the desired station g ol_l_ 7[_‘ " \ \ |
from all other stations, and the ability to reproduce the : ‘j ! | NN
program from the desired station with excellent quality. B 5 ‘i = ] — 1 4_(__1._-
- . _ . | )i ! 1 L L L H
But overall measurements, especially if they are made in 0 T T S s B | 1 — [ 1
accordance with the recommendations of the Institute of | i ] | | I T I ||
Radio Engineers, serve to give the prospective purchaser o T o e e e 800 (iS00
more absolute proof of the performance of a receiver than Fl1G.4

Hammarlund Mifg. Co.
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Mmsuremem‘s

of the Hammarlund Hi-Q 31

a series of articles, prepared exclusively
design and circuit details of a unit-built
set-builder should not overlook the im-
now given the same serious consideration
as a completely manufactured receiver.
been designed is of inestimable aid in
may be called upon to do

in the 1929 year book of that organization.

In Fig. 1 is shown the overall sensitivity of the Hi-Q 31
for all carrier frequencies from 550 kc. up to 1500 kc.. the
ordinates indicating the total radio-frequency input voltage to
the antenna system. A general idea of the circuit arrange-
ment used for this test can be obtained from Fig. 2. The
“dummy antenna” can be considered to have an effective height
of 4 meters and therefore to obtain the sensitivity of the re-
ceiver in microvolts-per-meter the ordinates should be divided
by four. For example, at 600 kc. the curve shows the total
microvolts input to be five. Therefore, at this point the re-
ceiver has a sensitivity of five divided by four or 1.25 micro-
volts-per-meter. We described in a preceding article the uni-
form gain r.f. transformers and the fact that these trans-
formers are actually effective in making the set uniformly
sensitive over the entire broadcast band is shown by Fig. |
It will be noted thal the sensitivity varies only in a ratio of
approximately 2:1 and this degree of uniformity is unusually
good.

The fact that the sensitivity of the receiver is never less
than approximately 1.4 microvolts-per-meter means that plenty
of volume can be obtained from exceedingly weak stations.’
The relation between the teld
strengths in microvolts-per-meter re-

FIDELITY CKHARACTERISTICS OF THE HI-Q 3§
| TTT1
+20 : ! i
+10 —
s | : L]
S | - L[]
Z o ————— i
o [~ i '\\Imooxc
2 I ~! 1000 KC
= _io b 600 KC
100 1000 10,000
FREQUENCY IN CYCLES
FI1G.4
Fig. 4. Overall fidelity characteristics. The modern broad-

cast station transmits all audio frequencies from about 30
cveles up to about 5.000 cvcles. This figure indicates that
the Hi-Q 31 gives essentially uniform amplification to all these

the Hi-Q 31. We would not make this statement if the high
sensitivity of the Hi-Q 31 had been obtained at a sacrifice of
selectivity or quality of reproduction. but as the following
curves will show. the receiver also has extremely good selec-
tuvity and fidelity.

Overall sensitivity measurements on a receiver are made
by impressing a small modulated radio-frequency voltage, in
series with a dummy antenna, across the input terminals of the
receiver and adjusting the r.f. voltage (maintaining the
percentage modulation constant at 30 per cent.) until 30
milliwatts of audio-frequency power are obtained across a resis-
tance connected in the output circuit of the receiver. Selec-
tivity measurements are made in much the same fashion except
that the {requency of the modulated
r.d. input voltage is varied in small

quired for ordinary reception and the OVERALL SELECTIVITY steps to the extent of some 30 kilo-
sensitivity in microvolts-per-mete{r of o O THE WIS cyi‘c'le; ex}iher side of thz freé]ulency to
the Hi-Q 31 may be appreciated from | which the set is tuned. electivity
the fact that excellent service from a measurements are made at the three
local station usually means that the E; standard frequen%u:s of 600, 1,000 ar;]d
field strength from the station is in S 1,400 kc. .\s.t e f.requency.of the
the order of 10,000 microvolts-per- ° modulated r f. input 1s varied its volt-
meter or more. F age is adjusted to maintain the audio-
The sensitivity of the Hi-Q 31 is Z Iir()cqut_zlx;_cy toutpu(t: power cor;lstantlatt
) ve of Fig. 1 proves 100 | 50 milliwatts. urves are then plot-
Tgncsh) Eﬁgs ithics ?Jl:)rssible tolicceixl'e any ; ted showing the ratio of the r.f. input
station whose field strength is above ol voltage required at some particular
the noise level. Although there will §"§ frequency off resonance to the r.f. in-
be occasions when many users will §§ put voltage at resonance to maintain
not have to utilize the full sensitivity :é’ standard output. A group of such
of the receiver. the extreme sensitiv- e curves on the Hi-Q 31 are shown in
ity will prove necessary when the °:4° Fig. 3. Their interpretation should
listener desires to hear a particular 5i5 not be difﬁcfulltl if th:lz abrove explanla-
: a di i 2.2 ion i ; . For example.
program from a distant station. The . tion is carefully rea or
high sensitivity will also be appre- 5 the 600 ke. curve shows that when the
ciated in those parts oi the country e r.f. input voltage was _adjusted to
where many of the best stations are e minus 10 ke. (390 ke. in this case)
located several hundred miles away i Lhe 7@%1(1 SItren%;Ih ratlodwastfo_li)ré)dkto
—this is not an uncommon condition a e 270. In other words, at 5 <C.
in many of the centrally located states. 2 o W Tione B M0 20 270 times as much input voltage was
In any event we cannot see why one = KC. OFFFTéSONANCE required to .Pr?iducgi sta}r:da_rd OUtprl
should take the trouble to build a set -3 as was required when the input fre-
with a comparatively poor sensitivity Fig. 3. Overall selectivity curves. These  Quency was adjusted to 600 kc. Other

when a sensitivity in the order of 1
microvolt-per-meter is available as in

curves indicate the uniform band-pass char-
acteristics of the Hi-Q 31

points can be similarly interpreted.
(Continued on page 630)
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Fig. 1. A front view of
the S.-M. 714, a highly se-
lective tuner employing the
superheterodyne principle

1/he

of this series we have con-

sidered the problems of the

design of superheterodyne
receivers capable of satisfactory
performance under present broad-
casting conditions. and two spe-
cific modern superheterodynes
have been described. In this, the
fourth and final article. a very
special type of supcrheterodyne
tuner will be described. one that
has been especially designed for a
degree of selectivity that. even as
little as a year ago. would have
been considered utterly unattain-
able.

To readers of the previous ar-
ticles, describing the Silver-Mar-
shall Model 724 and Model 36
superheterodynes, there will prob-
ably appear little need for greater
selectivity than either of these de-
signs provide, and for home use
their almost absolute 10 kilocycle
or adjacent channel selectivity
leaves nothing to be desired. But
for use in broadcasting stations. or

IN the preceding three articles

FIELD INTENSITY
NORMAL FIELD INTENSITY

']

IlIz

]

[e]

=

<

[+4

S Ll ||
16 10 -8 / +5 +10 +I5

1400 KC.

FIG.6 KILOCYCLES

in locations possibly only a small
fraction of a mile away from some
powerful broadcaster. a higher degrec
of adjacent channel and image frequency
selectivity can be used with benefit. and
it is for just such exacting and ordi-
narily discouraging problems that the
Model 714 superhelerodyne tuner illus-
trated in Figs. 1. 2 and 3 has been de-
veloped. In its design not only have
the latest developments in superhetero-
dyne construction been utilized. but. in
addition, the latest developments in
straight t.r.f. design.

Essentially, as shown in Fig. 4. the
714 consists of one screen-grid r.f. stage.
a screen-grid first detector. an oscillator,
two screen-grid if. stages and a -27
type of second or power detector. in
order that the output impedance may
match such standard two or three-stage
audio amplifiers as it may be used with.
In this essential description it is sub-
stantially the same as the two broadcast
receivers previously described. but from
this point on the design is much different.

Ravio NEws For JANUARY, 1931

SERVICEMEN will find
this article of particular
interest, as undoubtedly the
superheterodyne is the out-
standing receiver for 1931.
Thoroughly mastering the
principles of this modern
design will materially assist
in the servicing of any re-
ceiver of this general nature. |

Special’ Silver

Super-

Preceding the r.f. amplifier tube is a dual pre-
selector circuit consisting of two coils and two
scctions of a five-gang condenser. These two
circuits assure not only a very high degree of
adjacent channel sclectivity. but also a high de-
grec of image-frequency selectivity. as well as
freedom from crosstalk. or cross modulation. of
distant stations by powerful near-by stations.
For reasons which were pointed out in the last
article the energy transfer of this dual circuit is
less efticient than that of a single tuned circuit.
but. on the other hand. for the specific purposes
for which this design was developed the sclec-
tivily gain more than ofisets the slight limitation
on the tuner’s extreme sensitivity. The screen-
grid r.f. tube is followed by a second dual selector
circuit. likewise consisting of two coils and two
sections of the gang condenser. So used. it is
possible to maintain a good vollage transfer from
r.f. to first detector tube without quite the same
disadvantage encountercd in the antenna selector,
the voltage gain of the r.f. tube and
second selector being around 30
times. or the same as that obtained
from thc single tuner circuit r.f.

Fig. 6. (Above) The selectivity curve of
Fig. 2. (Below) Looking at

the receiver.

the underside of the

superhet
Fig. 5 (Right) The uniform response over
the broadcast is shown in this graph

stage of the two previously de-
scribed receivers. The coils for
these circuits are individually
shielded in rectangular aluminum
cans. and the selector circuit coils
are coupled by means of small bi-
filar-wound coupling coils to a value

NEEEENEERE

| STANDARD OUTPUT
05 WATTS ~ —

0.8 ——

MICROVOLTS

(ABSOLUTE) INPUT
o
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chassis.
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The schematic circuit of the S.-M. 714 superheterodyne tuner

Heterodyne Tuner

This tuner has been designed especially for use in places where an exception-
ally high order of selectivity is required to tune through powerful local sta-
tions. In this article, the fourth of a series on present-day trends in super-

heterodyne design and

constriction,

the author explains the receiver’s

properties in the wmatter of sensitivity and selectivity and tells how these
measurements were made

just below critical coupling. to insure
the highest possible order of adjacent
channel selectivity. The reason for
individual rather than chassis and partition shiclding is. again.
the (ype of operation for which the circuit was designed—in
or close to a powerful transmitter. where the pick-up on
exposed coils might mitigate against effective selection by the
selector circuits. The overall selectivity of thesc four tuned
circuits is in excess of that of extremely good four-tuned-
circuit t.r.f. sets. because all four circuits in this design are
used in the two selector circuits. making for a much steeper-
sided resonance curve Lhan would the use of the same four
circuits in cascade. or even with two in one selector and the
other two in cascade.

The oscillator. with its pri-
mary circuit and isolated
tuning or “tank” circuit. is
similar to (hat of the two
supers previously described.
but is coupled to the first de-
tector grid coil by a small
coupling coil. The oscillator
tank circuit is tuned by the
fifth section of the five-gang
condenscr. which is provided
with special ratchet-type trim-
mers which. once set. will per-
manently retain their setting.
this being very important. as
is also the alignment of the
whole circuit. since the ex-
treme selectivity of the selec-
tor circuits is such that if the
oscillator were to fall out of

E
4
o
i

*Silver-Marshall, Inc.

By McMurdo Silver*

Fig. 3. Top view of the chassis.
of layout in spite of the multiplicity of tuned circuits

alignment a serious loss of both gain
and selectivity would result. This was
not so truc of the first receiver de-
scribed. the 724 model. since the r.f. circuits in that recciver
are provided not so much for adjacent channel selectivity as
for image frequency and cross-talk suppression. and a slight
misalignment would not seriously affect overall performance.

The 175 ke, intermediate-frequency amplifier is assembled
as one unit. being essentially similar to that used in the 724
model. except for the second detector. which is a =27, rather
than the more cificient =24 detector of the 724°s i.f. amplifier.
The second detector is made a =27 tube in order that its output
impedance may be low enough to match standard audio ampli-
fiers. which are not adapted to
work out of a high-impedance
detector such as a -24. Al-
though the -27 detector is dis-
tinctly less cficient in terms of
input (o output ratio than the
-24. this factor has been over-
come by raising the i.f. gain
sufficiently to compensate for
this, and additionally by the
fact that the tuner will almost
always be used with at least a
two-stage audio amplifier, as
against the one-stage audio
amplifier of the receivers de-
scribed in former articles.

All parts are mounted upon a
formed and pierced stcel chas-
sis 16%4 inches long and 10%4
inches deep. which is housed in
a steel shielding cabinet with
removable cover 8% inches
high. (Continued on page 656)

- - g e

Note the simplicity
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Tone-Compensatin
Circuits for Audio

Amplitiers

T will be noted that the rate of PArT TwO where current is drawn and not
change of amplitude with {re- merely potential, as when used be-
quency is not sufficiently steep 4 T +® tween tubes, they will accomplish
to accomplish the desired re- \{l/// very little or nothing.  The best
sults. To make it steeper, an induc- 58 / ‘, place for series traps Is either be-
tance introduced in series with R and g P \ tween the pick-up and input netwolr};
o o A ig. 6, and wil be repre. |3 A { Per 20 the Spethen If (i fudne-
gen?:(rivgy z:url\/ge: B’,agig.“é. ’fhi’ii is ijs . // \\ tor is provided with taps, the effect
no need of a physically separate coil; ’g 4 ~—~T® may be Increased or diminished by
>

the leakage reactance of the trans-
former when properly chosen may

accomplish similar results in practice.

changing the tap without affecting
the tuning, as shown in Fig. 10.

The control of the extent to which 0 2 4
the treble tones are thus magnified

6 B8 10 12 14 16 18 20 22 24

D= j/fci

4—Elimination of Natural Periods:

FI1G.6 The suppression of resonating fre-

is effected by providing the resistance
R with a sliding arm like a poten-
tiometer and connecting the trans-
former as in Fig. 7.

Fig. 6.

3—Elimination of Surface Noise:

The elimination of surface noises
is a rather difficult problem because they consist mostly of
excitation, impressing sharp mechanical shocks to the moving
element in the pick-up. Hence, any mechanical or electrical
system in the whole chain which is not periodic will oscillate
and that will result in surface noises. There are some other
noises which come from forced vibrations due to Inberent
irregularities in the “grain” of the disc. These are almost
impossible to eliminate unless a good portion of the upper
register is sacrificed, and we have to look for further improve-
ments in the process of manufacture of discs and in the
chemistry of the substances used. The natural oscillations
occur at frequencies in the neighborhood of 3,700 cycles in
most cases. There seem to be sevecral bands of frequencies,
but it has been found by trials that if the group around the
first named figure is suppressed, over one-half of the total
volume of surface noise is eliminated. For this reason a tuned
shunt that will reduce considerably 3,700 cycles plus or minus
six per cent. in each side will eliminate a lot of surface noise
without wiping off the entire octave from about 2,500 to 5.000
c.p.s. as often happens with condensers shunting the grid or
plate circuits of the amplificr tubes or the output to the
dynamic speaker. The elimination of only three notes is
hardly noticeable because these high frequencies occur prac-
tically in all instances as overtones and very rarely as solo
tones. Therefore the color of the tone of a few notes will
suffer to some extent, while the neighboring notes contain all
their overtones, and it will be quite ditficult even to a trained
musician to distinguish when these three frequencies are pres-
ent or when they are suppressed in a rendition even of the best
of the classics.

The elimination of single [requencies, or narrow bands. can
be accomplished as well by series tuned traps, Iigs. 9-10, or
by combinations of series and shunt circuits forming T sec-
tions. The calculations for a series rejector are too well
known to insist upon them, but unless such circuits are used

*Chief Engineer, Amy, Aceves & King, Inc.

The effect of adding the induc-
tance “L"” in Fig. 7.
taken without, and curve “B” with the
inductance added

quencies, whether due mostly to de-
fects in the speaker or to poor
acoustic conditions, presents a very
similar problem to that of the elimi-
nation of surface noises. In the case
of the scratch noise, the frequencies
should be practically wiped out,
whereas in the case of the resonance problem they should only
be reduced in magnitude to such an extent that they will come
at the same level as the neighboring frequencies. In shape, the
acoustic resonance graph is similar to the tuning characteristics
of radio sets, and although not so sharp as the combined effect
of several r.f. stages, it may be sharper than a single stage of
tuned r.f.

The calculations for the design of a tuned shunt are exactly
the same as in the case of the scratch elimination shunts; the
proper proportions of a q and Q should be chosen. However,
for a given shunt which may take care of the most severe
cases (and by severe is meant sharp resonance), the effect can
be at the same time subdued as well as broadened by the inser-
tion of series resistance. It will be noted that the magnitude
and the sharpness go hand in hand in the case of the acoustic
resonance, for the sharper the resonance of the mechanical

system, whether com-
Fc iqg from the proper-

ties of the loud
speaker alone or from
resonating spaces
near it or in the room
itself, the greater the

Curve “A"” was

maximum amplitude
or resonance will be.
Se it is with the

tuned shunt; the
smaller the resistance

}
R il H
]
. Fig. 7. Compensated
P ' input circuit, for cor-
. 5 recting pick-up defi-
=N i - ciencies, and the
equivalent  electrical
FIG.8 circuit is shown in
I Fig. 8
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In this, the second part of this paper, Mr. Aceves gives
practical data for compensating an amplifier to make
up for deficiencies in associated apparatus. Using this
data, the experimenter may alter his own amplifier to
duplicate the results obtained by the author

By Julius G. Aceves*

within the shunt, the greater the short-circuiting effect
that it will possess for the selected frequency, and
the smaller the cffect (relatively speaking) on the
neighboring frequencies.

Up to the present we have scen how an existing
amplifier may be given the desired characteristics to
compensate for the deficiencies in the processes of
recording and reproducing. It is well to show how easy it is
to build an amplifier containing all the features that we have
described, and which will have sufficient gain for ordinary pur-
poses. Fig. 11 represents an amplifier designed to operate from
a phonograph pick-up to an output of about 15 watts. The
phonograph pick-up P delivers its voltage to a constant
impedance “fader” made of three resistances, r, r’ and r”, and
immediately a scratch shunt C1 {ollows. The first stage con-
tains a transformer with series condenser C1 and shunt resis-
tance R1 for the purpose of controlling the base reinforcement
and regulating the amount of this gain. The dotted lines in
the secondary circuit represent the leakage inductance and the
distributed capacity of the secondary, which by suitable trans-
former design may be made to reinforce the upper register.
To control the gain in this part of the scale, a resistance R1
with a condenser C1 in series with it may shunt the secondary.

Tuned

to correct speaker deficiencies.

Fig. 9 shows a single stage filter

with fixed tuning, and Fig. 10 is
a variable tuning circuit

FiIG.9

AMPLIFIER.

trap circuit in the output,

’ FI1G.10

heated cathode. the heater circuits of which are not shown.
The four-section electrolytic condenser with two 8 and two 18
microfarad sections is of standard make and will take care of
the low-tension filtering and by-passing. The chokes and re-
sistances will act as sufficient filtering series elements. even in
the case of high-gain GO-cycle amplification. Care must be
exercised to avoid magnetic interlinkage between interstage
transformers and the power transformer and choke. as a very
small amount of induction will be greatly magnified. The
performance of an amplifier such as has been described and
lustrated is similar in nature whether the audio frequencies
come from a pick-up, a photo-cell or the detector tube of a
radio set. In commercial applications, the chokes used to feed
the plates of the amplifiers may be substituted by resistances.
so long as a high-voltage source is available, which is the
most general case even when —43 type tubes are placed in the

power stage. By suitable selection of

thickness of laminations and arrangement

nan

0
n
i

. of the windings of the interstage trans-
formers. the controlling resistances R,
R'l, R2, R*2 may be eliminated, but the
performance of the amplifier will be fized

%4 5'2 [ i
BT +HB0V.
S PUSH-PULL
L POWER A
[FERACI EAY
S e e
- |

1
1
f’ and not adjustable. which, by taking av-
! crage conditions, may be acceptable in
1,«'[‘ less expensive amplifiers.
: - .
{ ] Emphasis of Bass Notes

j = In actual radio sets there is a tendency

to emphasize so-called bass notes, occur-
ring at about 100 to 150 cycles. This is a
rather sad state of affairs because the

A

bass tones in music have much lower fun-

A

FIG. 11
L G

damentals as a rule, and the effect ob-
tained from such sets is well characterized

Fig. 11.
mation given in this series of articles. !
circuits is clearly shown. Properly constructed, an amplifier

will give “flat line” results from pick-up to loud speaker

The second stage contains substantially the same apparatus,
but the frequencies to which the capacities and inductances are
adjusted should be about 10 to 15 per cent. different from the
values used in the first stage for reasons discussed in Sec. 1.
The push-pull stage contains only a series condenser which
will reinforce the bass. It is left without control because all
records are deficient in bass and therefore there is no need of
reducing the little gain which it brings in.

The resonance of the natural periods of the speakers or of
the auditorium are corrected by means of shunt traps $1-S2 in
the output circuit of the amplifier where thev belong. since
these natural periods vary in different localitics and they may
be totally absent, at least appreciably. in many places. It
will be noted that they can be adjusted in frequency bv vary-
ing the number of turns included in the condenser circuit. and
in attenuation factor by varying the number of turns included
in the connection to the line. The tubes are of the separately

A complete tone compensated amplifier built according to the infor-
The compensation used in the various

as “boomy.”

Here the resonance suppressors of Fig.
10 will do a lot to remove this objection-
able feature, while the parallel feed of
the audio-frequency plate circuits, as
shown in the amplifier of Fig. 11 with
suitable values of coupling condensers will bring out the
bass fundamentals below 100 that give such rich and full
sonority to good music.

It will be noted that when space is not available for the
chokes required for the parallel feed, they may be replaced by
resistances, having a value equal to—or nearly so—the a.c.
plate resistance of the tubes used. The small loss of overall
gain will be more than compensated by the superior tone
quality. The elimination of d.c. flow through the pramaries of
the audio transformers will not only increase their inductance,
but will prevent distortion due to iron saturation,

In conclusion, it may be noted that there are but few extra
compensated amplifiers, with respect to what would be ahso-
lutely nceded in standard amplifiers, but the extra parts which
are required for an amplifying system such as that described
here will make an enormous difference in the tone quality to
the fastidious listencr.

of this nature
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This direct reading vacuum tube voltmeter does not require
the usual calibration or specially drawn meter scale

XPERIMENTERS who are working with Loftin-
White or similar direct-coupled amplifiers soon dis-
cover that no intelligent progress can be made until
they have means of measuring grid biases and plate

potentials which will not disturb the voltage distribution that
they are trying to measure. A recent article in another publi-
cation has suggested that the only device available for such use
is the tube voltmeter. But in its usual form. this instrument
requires either a calibration curve or a specially drawn meter
scale. A tube voltmeter which largely overcomes this limitation
will be described in the course of this article. First, however,
let us refer to two other devices which may be cqually con-
venient for some workers.

Those who have access to large and well-equipped labora-
tories may use electrostatic voltmeters for potentials above 30
volts, and standard potentiometer circuits for those below 3.
Between 5 and 50 volts, however, a special circuit is needed if
no current is to be drawn from the device being tested.

Such a circuit is shown in Fig. 1. Suppose that we wish to
measure the potential drop in the coupling resistor R1. We
may select for V any voltmeter of suitable range. G is a port-
able galvanometer or a zero-Center micro-ameter. R2 is a pro-
tective resistance. its value depending on the characteristics
of the galvanometer. It should be as high as possible without
reducing the sensitivity of the circuit., With a Leeds-Northrup

Ravio News vor Jaxuvary, 1931

Hozw to NMeasure

with a

Dz'rm‘ Rma’zhg

By Chas. Williamson

All that the observer has to do is to move the sliding contact
P to a point where the galvanometer G indicates no current.
The reading of the voltmeter V is then exactly equal to the
desired potential drop in the resistor R1.

It will be observed that the above is a way of using an
ordinary voltmeter (o measure the unknown potential, and
gives results of the same order of accuracy as that of the
meter itself. It has the disadvantage that a control must be
manipulated before the result can be observed at all; but
after this is done, the result is read directly. The voliage
range within which this method may be used is limited only
by the meters and power sources available.

A more familiar device for making such measurements as
those under discussion is the tube voltmeter. Inasmuch as
any ordinary voltmeter may be used as a milliameter to
measure the plate current of a receiving tube. the question
arises, why may not such a meter be made direct-reading?
An extended series of experiments has shown that this is
quite feasible over the greater part of the range. Fig. 2
gives the circuit. C is a negative grid biasing battery, R is
a variable resistor, and V is the voltmeter. Battery supply
is shown, for constancy of calibration is thus better assured.

The procedure for direct calibration is as follows. Suppose
we wish to measure d.c. potential on a meter reading to
15 volts. We connect a minus 9 volt C battery as shown,
and then a few blocks of B battery in the usual way. using
at first the 90 volt tap. The tube may be any general pur-
pose type. such as the —01A. =124, -26. or -27.

Two known voltages must now be applied across the input.
A good way to do this is suggested in Tig. 3. With these
connections, the same meter determines the known input volt-
ages and serves as plate milliameter for the tube. A double-
pole double-throw switch and a small input batterv giving

pointer galvanometer, 9 and 15 volts are the added
50,000 ohms has proved pieces of apparatus. Note
suitable.  R3 is a potenti- TABLE | the polarity! _
omeier resistance, the value I - In order to avoid over-
of which depends on the TUBE b | ec | Rm R CALIBRATION loading the meter. we shall
source of power being used. 15 |0 |5 0 begin by usmlg too much
If this is a d.c. lighting _OL-A 120 | -9 | 3000 | 1400 | 15 | 10 | 83 | 5 resistance at R, say 2000
line. R3 may be a 16-inch | — - ohms. We adjust the in-
tubular rheostat of 200 to =i2--A 105 | -3 [3000 [1700 | 15 [ 10 | 83 |16 put battery tap to 135 volts,
1000 ohms. If batteries or PR B the B battery to 90 volts,
_ = 4 i { ! . -
an eliminator be used, R3 25 9 ° gsooo 1540 ° 0 [535]165 and then_ throw the doublf:-
may be 35000 ohms, but -27 10t | -9 | 3000 | 1680 | i5 | {0 [5.35] 1.4 ' pole switch each way in
should carry 30 milliamperes. - turn. In general, the posi-
- TABLE 5 TABLE 2
= . o o CALIBRATION TuBE eo | E " a CALIBRATION
TV b | Ec m ERRG S ) c m s w0 | s o]

- 45 166 -41 | 1500 |HO00 | {80 | 100 | 52 7 -0i--A 81 -6 | 3000 |1i260 15 i0 5.4 1.3
-as H2 | -29 | 1500 | a900 | 75 | 50 |255| 6 —-12-A 54 | -4'2| 3000 [1590 | 15 | 10 | s | i
e | _

-45 69 -5 | 1500 1560 30 20 | 10.6 | 2.6 -26 75 -6 | 3000 | t560 15, 10 15351 1.4

— — e
- 45 56 | ~i2 | 1500 | 360 I 15 | 0| 55| 1.9 -27 75 | -7'2| 3000 | 1700 | 5 0 | 8313
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Potential Drop in High Resistances

Vacuum Tube \foltmeter

In measuring grid biases and plate voltages in direct-coupled amplifier
work the voltage distribution must not be disturbed. A direct reading
vacuum tube voltmeter, which does not require the usual calibration or
specially drawn meter scale, is described in this article

tion nearer to the operator will
give a lower deflection than 13
volts to the meler. We next re-
duce the variable resistance R
until the voltmeter reads alike
in each position of the switch.
As soon as success is attained.
the input battery is to be
changed to 9 wvolts, and the
switch thrown back and forth as
before. In general, the reading
obtained on the tube voltmeter
will be too low. In this event.
we must change the input bat-

.

FIG. 1

many purposes as low as 5 volts,
the error being on the order of
3 per cent. too high. Below this
point the error becomes con-
siderable, due to the curvature
of the tube characteristic; but
this is not of much consequence.

inasmuch as a . lower-range
' meter should be used for such
voltages. The best range of any
' meter is the upper two-thirds

of the scale. Within these limits

the direct-reading tube volt-
1 meter is gratifvingly accurate.

tery back to 13 volts. increase
the B potential somewhat. and
repeat the whole operation.
first readjusting the resistance
R to give 15 volts for each po-
sition of the double-throw
switch, and then testing at 9 volts as hefore.
A few small dry cells may be added to the B
‘battery to give the exact B potential needed.
When the circuit is properly adjusted. the
meter will show 135 volts for bolh positions
of the double-throw switch, and also 9 volts
for both positions. For all combinations of
tube, fixed bias. and meter that the writer
has tried, there is some particular pair of
values of B potential and biasing resistance
that will give the direct calibration exactly.

The next thing the experimenter will want
to do is to test the direct-reading tube volt-
meter over the whole range. This will show
that the calibration is quite precise between
9 and 15 volts, and still good enough for

Fig. 1. A special circuit for measurements
between 3 and 50 velts, when no current is
to be drawn from the device heing tested

INPUT c

4 Y
+

Fig. 2. Above is the circuit for

using a direct reading tube volt-

meter. C is the negative grid

biasing battery, R the variable,
and V the voltmeter

Fig. 3. A method of applying two

known voltages across the input

to obtain direct calibration is
shown at the left

www americanradiohictorv com

The input battery must be re-
moved or disconnected before
the tube voltmeter is put into
service.

Table 1 gives a list of con-
stants that have been found to
work with a 13-volt meler having a
resistance of 3000 ohms, and drawing
a full-deflection current of 5 mil-
liamperes. It will be noted that at
no time is the grid of the tube al-
lowed to go positive. for the tolal
bias. composed of the IR drop in
the resistor added to the fixed value
of the C batlery. is in excess of the
maximum meter reading in volts. The
full advantage of the tube voltmeter
as a non-current-drawing instrument is
thus preserved.

In this and in all of the succeed-
ing tables. RM stands for the resistance
of the meter in the plate circuit, and
R for the biasing resistor.

In seeking to make further ad-
justments tending toward improve-
ment of this device. the reader will
find the following principles useful.

1. A decrease in the value of the
biasing resistor increases the slope
of the calibration curve.

2. A decrease in the grid battery
potential may be compensated by a
decrease in the plate battery poten-
tial, so as to leave the maximum
tube voltmeter reading unchanged.

3. The grid must not be allowed
to go appreciably positive.

Table 2 shows the constants
found appropriate when the lowest
possible grid bias was used for each
tube listed. It has the double
(Continued on page 662)
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Would You Like to Have
A GOOD OHMMETER?

That has a uniform linear scale.

That is self-calibrated and direct read-
ing.

That has a range from 50 to 100,000
ohms.

That is simple and speedy to operate.

That can be made at a low cost.

That is accurate within 1%.

If you would, then read how this
serviceman made one

Rapio NEws ror Januvary, 1931

An ohmmeter built from the description below

How to Build
ASer-w'wmm s Ohmmeter

By Alfred E. Teachman

FEW years ago when resistances were rheostats and
ohms were something we weren’t on speaking terms
with, it didn’t make much difference if one possessed
an ohmmeter or not. Today some questionable manu-
facturers seem to have come to the conclusion that to produce
a good healthy receiver it is necessary to put in, for good luck,
about two handfuls of resistors with values from a few ohms
up to as high as sales resistance. In their ardor to do the
cheapest thing at no expense some of them have overlooked
the possibilities of slipping in a little

very wide range. It should be fairly accurate, fast in opera-
tion, small in size and of low cost, especially the latter.

I knew that I nceded such an instrument, but like many
servicemen I lacked the buying power. 1 figured that if I was
going to have anything I would have to make it myself. Right
away I got the blues when I thought of having to make a-
calibration curve to go with my home-made substitute. It
wouldn’t have been so bad if I could have made a chart with a
straight line calibration, but then I had never heard of an

ohmmeter with a uniform scale.

break-down resistance and, as a conse-

After much figuring and doping 1

quence, it becomes necessary, now and —O came to the conciusion that the only
then, for the serviceman to make a way I could make a sufficiently wide
check-up to find out why “we can’t get range of resistance measurements with
all the stations we used to get.” Often- 0-10 Vi~ the apparatus available was by using
times it is found that these plucky little D the voltmeter and ammeter method. By
guardians of the current will change ohms 400 _OHM this method (Fig. 1) you can find the

rather than suffer the disaster of getting
burned out. It is almost as common to
find a resistance that has lost some of
its value as it is to find one that has

increased.

3Toa%ev'c
o—

value of an unknown resistor by divid-
ing the applied voltage by the observed
current. This is simply an application
of Ohm’s law; R = E/I. 1 had made
a temporary set-up as in Fig. 1 and

With resistances ranging con}monly be- II|I|I|I|I” had made a number of measurements
tween 50 and 100,000 ohms it becomes ! when it occurred to me that it would
quite a problem to the serviceman to FIG.3 be kind of nice to have a smooth vari-

check up on them even if we quite for-

able source of applied voltage. so that

—0

they are usually of the
continuity test type and
cover only four or five
thousand ohms. They
cost twenty to thirty
dollars and then aren't
big enough for the job.

get speed and accuracy.
R ()?
MA

In service stations where
ohmmeters are found

Figs. 1 and 2
ous methods of obtain-
ing variations in voltage.
Fig. 3 above shows the
complete circuit of the
serviceman'’s
as described in the text.
A type of construction
is suggested by the il-

show vari-
quantity For instance:
we take an unknown re-
sistance and connect it
in position as in Fig. 2.
By means of the variable
voltage divider we adjust
the voltage until the mil-

the voltage could be ad-
—oO R
;MA)

justed until the current
was an easy decimal
Vo SV

ohmmeter

It is clear, then, that i Tomtmation st mHpER —righ— liammeter reads .001
the serviceman’s needs FIGA right-hand corner of FIG.2 amperes. Now we ob-

call for an ohmmeter of

the page

(Continued on page 671)
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~RADIO NEWS HOME LABORATORY EXPERIMENTS~

The Vacuum Tube Voltmeter
What It Is and How It Is Used

N the studv of audio and radio-frequency circuits it is
in many cases impossible to use the same sort of in-
strument that one might use to measure the voltage of
a battery or the d.c. current through the circuit

or the voltage at the light socket. It is a simple matter,
comparatively, to build a meter that will cover a consid-
erable range when one works with d.c. currents or voltages,
or when one works with 60 cvcles. But when the experi-
menter attempts to
measure current of
a million cycles
and a few micro-
amperes the prob-
lem is increased in
difficulty many
fold.

The vacuum
tube has made pos-
sible tremendous
progress in the
realm of audio-
and radio-fre-
quency measurc-
ments.  The tube
is a simple and ef-
fective source of
radio-trequency
and audio-frequency voltages and a similar tube used in
somewhat different fashion provides a very effective means
of accurately measuring these voltages. The latter tube.
usually known as a vacuum tube voltmeter. is one of the
laboratory's most versatile and useful instruments. It can
be used to measure voltages and currents of any usual am-
plitude and frequency. to measure the voltage or power
amplification of audio- or radio-irequency amplilicrs, to
measure the r.f. resistance of a coil or condenser, and for
many other purposes.

The advantage of the vacuum tube volumeter is that it
has a negligible efiect on the circuit to which it is connected
due to the fact that it requires an insignificantly small
amount of power for its opcration. The importance of this
characteristic can be appreciated from the following ex-

INPUT O————

+
i—

FIG. 1

L

meter across it would overload the generator! In vacuum
tube circuits we frequently deal with thousandths of a watt
(milliwatts) or millionths of a watt (microwatts), and
obviously we cannot use ordinary instruments for measuring
purposes since the power required by the instrument is large
in comparison with the power we have to work with. We
must therefore use a measuring instrument which consumes
a negligibie amount of power. Since the vacuum tube volt-
meter possesses
this characteris-
tic it forms an in-
dispensable  part
of every labora-
tory’s equipment.

There are va-
rious kinds of
vacuum tube
voltmeters. We
can build them
using grid leak
and condensers.
Others use plate (MINUS)
circuit detection. ~—
Some are known
as amplitier-volt- FIG.2
meters and others R -
as retlex vacuum
tube voltmeters. In the following discussion we wish to
point out the essentiul differences between the various types
of vacuum tube voltmeters and their fields of usefulness
in the hope that it may aid the experimenter to understand
how they work and how they should be used.

The vacuum volumeter using a grid leak and condenser
does not find wide use in the laboratory since it does take
1 slight amount of power from the device to which it is
connected. Although the power it consumes is much less
than that taken by an ordinary d.c. volimeter, for example,
it is sufficient to effect the characteristics of many circuits.
Since it has this disadvantage and is also rather unstable in
operation. we will not discuss it in any further detail. We
would not recommend that this tvpe of vacuum tube volt-
meter he used hy the experimenter.

The vacuum tube voltmeter which

POINT AS

Ip

OPERATING POINT AS
A VOLTMETER B
AN AMPLIFIER

OPERATING

L
(PLUS)

|
.

ample. Suppose we wanted to mea-
sure the voltage of a generator used linds most general use in the labora-
to supply current for lighting in o T torv is indicated schematically in Fig.
building. The generator might turn 200 — . |. It consists cssentially of a tube
out 110 volts and perhaps 1.000 am- supplied with grid and plate voltages,
peres. The power outpul of the gen- 2 a d.c. meter in the plate circuit and
erator would therefore be 110 > 1.000 g; 2 bv-pass condenser between plate and
or 110.000 watts. which is the same as s 150 —— 1 tilaiment. The a.c. voltage to be mea-
110 kilowatts. We might measure the s sured is placed across the input ter-
voltage with a voltmeter having a re- 5] minals and the magnitude of the volt-
sistance of say 10.000 ohms. The 2 age is determined from the reading of
power consumed by the voltmeter 2 .00 1 the d.c. meter in the plate circuit of
would then be 5 the tube.
3 110° b4 - - Obviously. if the readings of the
P=— 1.21 watts g -99 TUB meter in the plate circuit are to serve
R 10,000 Y50 -~ Ep- 36V s indication of the a.c. input voltage
Since the generator is rated at 110.000 ‘E Eg- -6V 1o the voltmeter, it is necessary that
watts and the voltmeter only consumes & 5 the d.c. plate current change if an a.c.
1.21 watts. connecling the voltmeter voltage is placed on the grid of the
across the generator will have a neg- tube. If a tube is operated at ils
ligible effect. Suppose. however. that o + 2 3 4 5 rated grid and plate voltages, no change
the generator only had a power output ¢ |MOLTS in plate current will take place unless
of 1 watt. Then connecting the volt- FIG.3 the tube is overloaded; it is for this
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reason that the fluctua-

1 or 4 volts. If these

tions of a milliammeter in
the plate circuit of a
power tube can be used
to indicate whether or not
the tube is overloaded.
So long as the current re-
mains constant the tube is
not producing distortion,
but if the meter fluctuates
then the tube is being
overloaded. In the

(AMPLIFIER)
RANGE |

>
RANGE 2

A
RANGE 3

. C
[[as

were measured we might
find the following values:

I, for a bias of 4 volts
| equals 1.7 microamperes.

1, for the normal bias
of 3 volts equals 10 mi-
croamperes.

I, for a bias of 2 volts
equals 34.1 microamperes.
The general formula for
determining the plate cur-

(VOLTME TER)

vacuum tube voltmeter it [ 8 rent at any assumed value
is necessary that we so | Wgw ' of peak a.c. input voltage
adjust the grid and plate 2 is given below:

voltages that an a.c. volt- l B At FIG.4 ] I Ic I, 4+1;
age on the grid will al- Im=—+4—-—
ways produce a change in 4 4

plate current. We do this by so T~ . i ] T where—

choosing values of plate and grid oy oy | N S b e ] Im—reading of the plate meter
voltages that the tube is oper- z z z B _L | L Ic—plate current corresponc}ing to
ated on the lower bend of its s a & RANGE 2] | the steady bias on the grid
fhlz)n'a.ctenstlc,l glg. (Zi t\}\]’hen the c6 . “1 T If—tgplate c(tlxrrel;mt cor;espogdmg tE
ube 1s operated under these con- L 40 05 b L ¢ steady bias plus the peak
ditions the increase in plate cur- A G0 Gk ! | o R N I value of the a.c. voltage

rent during one-half of a cycle is g ‘ If—plate current corresponding to
greater than the decrease in plate 3 06 03 i RanGE 1] the steady bias minus the peak
current during the other half. As 2 04 02t 560 U T ey B value of the a.c. voltage

a result the average plate current i 02 o4 'RANG'E 3 _L . Substituting the preceding
increases. The instrument can ' - T 57 values in the general formula. we
then be calibrated by applying va- ¢ o o o 20 4'0 pos e'o T ‘;0 |fw have: ¢

rious known a.c. voltages to the N oY 10 341417

grid and noting the plate current FIG.5 (MICROAMPS) Im=—+4 ——0+—
reading; thereafter we can alwayvs 2 4

determine the value of an un-

known voltage by noting the plate current reading; therc-
after we can always determine the value of an unknown
reading and then referring to our calibration data to deter-
mine what input voltage would produce this value of plate
current.

The calibration of the vacuum tube voltmeter has prob-
ably proven a stumbling block to many experimenters with
the result that they have used the voltmeter simply to indi-
cate comparative voltages without having any means of
knowing the actual a.c. voltages applied to the grid. A
calibration can be made by applying known voltages to the
grid, as indicated previously. but this necessitates that in-
struments be available for measuring a.c. voltages of from
about 0.5 up to about 3 volts. the usual range of ‘the ordi-
nary vacuum tube voltmeter. For this reason the following
data on the mcthod of calibrating a vacuum tube voltmecter
by simply noting plate current readings will prove useiul.
The method was suggested by W. B. Medlam and U. A.
Oschwald in the November, 1926, Experimental Wireless and
Wireless Engineer (England). Let us explain this method
by using a specific example. Suppose a tube were to be
used with a negative bias of minus 3 volts and a plate volt-
age such that the normal d.c.

= 13.95 microamperes.

By actually applying an a.c. voltage having a peak value of
1 volt to this tube it was found that the plate meter rsad
14 microamperes. which is in very close agreement with the
calculated value. Therefore by using this comparatively
simple method it is possible for the experimenter to calcu-
late the calibration curve of a vacuum tube voltmeter of
the type shown in Fig. 1 simply through the use of the d.c.
voltmeters and milliammeters which he probably has avail-
able. These calculations should be made for a number of
assumed values of peak a.c. voltage afier which a curve can
be plotted showing the plate current for various a.c. volt-
ages. The general form of the calibration will be the same
as is indicated in Fig. 3. which is the calibration curve for
a type 199 tube with a plate voltage of 36 volts and a
stecady d.c. negative bias of 6 volts.

The ordinary vacuum tube voltmeter such as is indicated
in Fig. 1 cannot be used with accuracy for the measure-
ment of voltages less than about 0.5 volt. Of course the
lowest voltage which can be accurately measured depends
upon the sensitivity of the meter in the plate circuit. but
even with a meter having a range of 200 microamperes the
curve of Fig. 3 shows that but slight deflections are obtained

with input voltages in the order of 0.3

plate current is 10 microamperes.

We want to know what the plate

meter would read if an a.c. volt-
age of 1 wvolt peak (0.7 volt
r.m.s.) were applied to the grid
of the tube. To determine what
the plate current would be we
should determine the d.c. plate
current when the bias is equal to
the normal value minus the peak
value of the a.c. voltage and the
plate current for a bias equal to
the steady bias plus the peak
value of the a.c. voltage. Since
in this case the normal bias was 3
volts we must determine the plate
current for a bias of 3 minus 1 or

INPUT O——

- - volt. To obtain greater sensitivity. ie.,
to be able to accurately read voltages be-
low about 0.5. a (Continued on page 649)
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NEWS from the MANUFACTURERS

Short-Wave Adapter

The J-M-P Manufacturing Company.
Milwaukee, Wis., has brought out a short
wave adapter known as the “Submariner”
which may be used attached to any re-
ceiver by inserting its plug in place of
one of the tubes. A tube is put in the

socket at the top of the adapter and the
acrial is removed from the set and at-
tached to its attenna post. The Sub-
mariner”’ is designed to operate with an
acrial because loops cannot tune below
200 meters.

This adapter is made in several models.
making it available for use with any type
of radio. a.c. or d.c. The instrument is
5V4 inches wide by 6}% inches deep at
the base. by 7 inches high. A slow motion
tuning dial has a ratio of 64 to 1.

Walker Super-Converter

The Workrite Radio Corporation. 1812
East 30th St., Cleveland. O.. announces
the George W. Walker Super-Converier
(Model No. 4). an adapter for convert-
ing a radio receiver into a short wave
superheterodyne.

With this converter it is only necessary

to plug into the electric light socket. dis-
connect the antenna from the a.c. or
battery r.f. recciver. and attach same to
the converter. A wire connection is then
made from the converter to the antenna
post of the receiver. This is a four-tube
converter requiring a stage of screen-grid
radio frequency ahead of the detector.
.The tubes needed are one No. -24, two
No. -27 and one No. -80. Both tuning

and oscillator condensers are ganged and
controlled by a vernicr dial insuring sim-
plicity and ease of operation.

The converter is especially designed to
cover a wave band of 13 to above 200
meters. One of the coils furnished with
it covers the wave band of 15 to 30
meters. The converter measures 7 inches.
by 7 inches by 12 inches long.

Polyphase Electric Pick-up
with Tone Control

The Audak Company of New York an-
nounces a new polyphase clectric pick-up
with tone control. The cntire line of pick-
ups made by this company can be oh-
tained, if desired, with new tone control
as an integral part of the unit. Tone
control, which has been based on pick-up
has three setlings—permitling the em-
phasis of the low, middie or the upper

POLYPHASE -CHROMATIC

ranges. By merely shifting contacts it is
possible to vary and control tonc of the
clectrically reproduced record to the exact
taste of the listener. Control is accom-
plished by building up the registers desired
at their source of energy and the other
registers retain their full value and are
not muted.

Grooming Television for the
Living Room

Although only recently emerged from
the secrecy of the research laboratory.
radio television or radiovision now frankly
bids for a place in the living room. along-
side the wusual sound broadcast sct.
Utmost simplicity of operation. sclf-con-
tained cquipment. compact dimensions.
and socket-power operation. make for the
attractiveness of radiovision. now that re-
gular programs are on the air in many
localitics.

Studying the problems of radiovision
reception in the home. the engineers of
the Jenkins Television Corporation of
Jersey City. N. J.. have endcavored to
provide equipment for the lay operator.
Thercfore. automatic synchronizing means
have been introduced. so that the scan-
ning mechanism of the receiver remains
in automatic step with that of the trans-
mitter. Instead of depending on an a.c.
power system common to both receiver
and transmitter, which would greatly limit
the area served by any television station.
the engineers have developed a synchro-
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nizing method based on the signals them-
selves. Again. instead of a tricky short-
wave regenerative receiver, which not only
introduces distortion but curtails detail
to a marked extent, the engineers have
developed a simple non-regenerative re-
ceiver, especially designed for radiovision
work, operated on the usual a.c. supply.

The latest Jenkins radiovisor, known as
Model 300. is contained in an attractive
cabinet. The front carries a large and
srecially corrected magnifying lens, which,
in combination with another lens inside
the deep shadowbox. permits of showing
the pictures to several persons at a time.
Below the lens is the switch panel, with
one switch to start and stop the maotor,
and the other to switch from pictures to
loud speaker in following the radiovi-
sion program. To the right is the speed
adjustment for bringing the scanning disc
in perfect step with the transmitter, after
which the automatic synchronizer main-
tains correct spced. On the right-hand
side are the framing devices.

A 60-cycle eddy current motor supplies

most of the power to drive the radio-
visor scanning disc. The synchronizer is
used to keep the disc in perfect step with
the distant transmitter. applying the
slight acceleration or braking. as the case
may be. This device is a phonic motor,
operating on the strong 720-cycle (48 x
13) scanning frequency present in the
usual 43-line, 13-picturcs-per-second radio
vision signal. It comprises a toothed
rotor on the drive shaft of the radiovisor.
together with an electromagnet or field
coil furnished with 720-cvcle energy by
means of an extra amplifier in the radio-
vision receiver, This signal component is
filtered out, amplified and fed to the
phonic motor field.

A notable improvement has also been
scored in the special neon or television
lamp employed. Instead of a large plate
lamp. as in previous models. the new
Jenkins radiovisor employs a lamp with
a small plate, which permits of consider-

(Continued on page 633)
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A department devoted to the presentation of technical information,
experimental data, kinks and short-cuts of interest to the experimenter,
serviceman and short-wave enthusiast

Conducted by George E. Fleming

E wonder just how many of

you readers are following the

“dope” on the Stenode Radio-

stat that has been appearing In
Rapio News. If you haven't, we would
certainly suggest that you dig up the last
two or three issues and look it over, be-
cause you are being let in “on the ground
floor” of something good. Here in the
laboratory we are accustomed to secing
unusual things accomplished by our con-
temporaries, but frankly we were just a
little dubious of anything that sounded
as good as the advance information did.
However, the Stenode has arrived in
America, and the visiting engineers arc
making themselves at home in our labo-
ratory. The other afternoon they asked
us to lend them a typical American re-
ceiver that was what we call selective, and
a radio-frequency oscillator. We com-
plied with both requests and stood around
to see what was going to happen.

First they hooked up the receiver and
tuned in a signal from one of our medium-
powered broadcast receivers. and then
turned on the oscillator and adjusted the
output from the oscillator until it was
equal in intensity to the signal from the
transmitting station. Then we were asked
to give them. on a loudspeaker. a signal of
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Fig. 1

A New Laboratory Sewzce
for You

[N keeping with our policy of serving

our readers, we announce that a re-
cent acquisition of additional precision
laboratory apparatus makes it possible for
us to undertake practically any type of
experimentation, research or quantitative
measurement work that might be required
by any of our readers in the development
of their ideas.

To custom set builders and to small
manufacturers we can supply curves or
take any quantitative measurements on
apparatus submitted, at very reasonable
prices.

1t is our firm belief that the future of
radio lies as much in the hands of the ex-
perimenter and the short-wave fan as it
does in the laboratories regularly engaged
in development work. We wish to be as
helpful as possible to the wman who is
without the facilities of a large labora-
tory but who has real ideas, and as we
have expressed it before, we want you to
feel that the Rapio News Laboratorv is
your laboratory.

EbITor.

150 cycles from our audio oscillator.
This we did. and they calmly proceeded
to adjust the radio-frequency oscillator
until the output from the recciver was
a beat note of the two signals of 150
cycles, and the audio oscillator was turned
off. Now we had. in effect, two trans-
mitters 150 cycles apart

The first intimation that we had that
they were amusing themselves at our ex-
pense came when we were asked to try to
separate the two signals by tuning the
recciver. Being accustomed to “10 kilo-
cycle separation.” we naturally replied
that it was impossible. “Not at all,” we
were told; “listen.” Turning to the
Stenode, they procceded to separate the
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two signals as cleanly as you please. with
no trace of the interfering signal. The
proof of the pudding, in this instance. was
certainly in the listening. and we must
say that we predict a tremendous success
for the Stenode.

The Automatic Volume Control

You were asked last month to tell us
about any interesting experiments that
vou might have performed on automatic
volume controls. At the time of this
writing, which is before the December
issue s out, we naturally have gotten no
response to this request. However, our
experiments have gone forward along cer-
tain lines, and we think that we have
such a device that will do just about
everything that can be expected from an
automatic control.  There are somec
wrinkles to be ironed out. hut we hope by
next month to be able to give you all the
data on it.

However, don’t let that stop you from
scnding in vour ideas on the subject. It
will make for interesting discussion, and
there is every possibility that your ideas
are better than ours. In the meanwhile.
we do want to present a very interesting
type oi bridge circuit that makes one of
the smoothest manual controls we have

ever seen. Looking at Fig. 1 we see a
IST.RE ! 2ND R
‘\‘ 7
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Fig. 2
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simple Wheatstone bridge circuit, in which
two of the branches are inductances and
two are capacities. When this circuit is
in balance, no voltage is developed across
the coil, so no signal is passed along to
the tuned circuit coupled to it. Ii this
circuit is used in the antenna circuit. the
coils should be aboul ten turns each. To
get the proper polarization. they may be
one continuous coil, center tapped. The
condensers may be 150 to 220 mmid., one
fixed and the other variable. The vari-
able may be of midget size. If the two
condensers are identical. maximum vol-
ume will be obtained at the minimum
setting of the variable condenscr. If the
two are not matched, minimum volume
may be had at some other point other
than at maximum setting of the variable.
so it is obviouslv advantageous to have
them matched. Fig. 2 shows the same
system uscd interstage.

Distributed Capacity in Ceils

Not inirequently we find that upon
completion of a radio receiver the tuning
circuits do not cover nearly so much of
the spectrum as we had figured they
would. This comes {rom the fact that
the coils have various capacities shunting
them that had not entered into our fig-
ures. such as capacity between leads,
minimum capacity in tuning condensers.
and distributed capacity in coils.

We may easily find out from the man-
ufacturer just what the minimum ca-
pacity of a tuning condenser happens to
be. and take that into our calculation.
and we can reduce the capacity between
leads to a very small amount by proper
placement, so we have leit only the dis-
tributed capacity of the coil.

This distributed capacity may easily be
figured, however, if we use a simple
method that we have used for a long time
in the laboratory. The only apparatus
necessary is a carefully calibrated con-
denser and a calibrated oscillator. Re-
ferring to Fig. 3. we see that the coil is
actually shunted by a small capacity. due
to the distributed capacity. The con-
denser in heavy lines is the calibrated
condenser. What we want to measure is
this small capacity, Nc.
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Fig. 3

Set the oscillator at a low wavelength,
say 300 meters. and tune the coil with
the calihrated condenser to resonance. If
the oscillator is of the grid dip tvpe this
will be easy. Carefully note the capacity
necessary to accomplish this tuning. and
call it C1. Now set the oscillator at 600
meters. and again tune the coil to reso-
nance at that wavelength. and call this
capacity C2. Solving this equation. Nc¢

N asking questions of our Techuical

Information Department two tvpes of
questions are considered. Our method of
charging for this service is as follows:

No charge for any question regarding
the list parts to be used in any unit ac-
tually described in Rabio NEws, or where
they may be procured.

No charge for any subscriber’s ques-
tion except where the answer requires
more than an ordinary amount of re-
search and in such cases we will advise
you what the charge is to be before goiny
ahead with your reply.

A charge of $1.00 for all techuical
questions regarding hook-ups, service, etc.,
received from non-subscribers with the
same exception in counection with ques-
tions entailing wmore than ordinary re-
search.

C2—4aCt
equals —— - and we find the dis-
tributed capacity.

It is casy to sce why this formula holds
when we consider the fact that when we
tunc a coil by a condenser to two wave-
lengths. one being twice the other. four
times the capacity is necessarv. How-
ever. duc to the distributed capacity. in
tuning a coil we have two capacities. one
of which remains fixed. So to tune the
coil we must use four times as much
capacity on the tuning condenser plus
three times the distributed capacity. to
obtain resonance at double wavelength.

Short-Wave Antenna System

We are indebted to Mr. C. M. Lu-
chessa. of Modesto. California, for the
following short-wave antenna scheme
that ought to prove a boon to our city-
dwelling hams.

The majority of amateurs live in the
city. where the backyard space available
permits the erection of only one suitable
antenna. Many of these amateurs desire
to operate on more than onc frequency,
conscquently one antenna must function
properly on every allotted {requency
band.
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The arrangement. illustrated by the dia-
gram. Iig. 4. has been in use at the writer’s
station for over a year, and it has worked
remarkably well.

The antenna is a 40-meter half-wave
radiator of the Zeppelin type, with feed-
ers 33 feet long and a flat-top radiating
portion of 66 feet. The feeders are
tuned by .0005 condensers and a system
of switches provides either a series or a
parallel tuning arrangement.

When a serics connection of the con-
densers is desired SW1 is opened, putting
Cl in series with the feeder. SW2 is
thrown to B. connecting C2 in series with
the other feeder. \When the condensers
are to be connected in parallel with the
inductance. SW1 is closed. shorting out
C1l. and SW2 is thrown to A, which
switches C2 across the inductance.

The following table gives the arrange-
ment for different bands:

Condenser

Band Arrangement
10 Series
20 Parallel
40 Series
80 Parallel

The All-Purpose Clicker

An instrument of inestimable value for
use by the radio serviceman, the research
man. the electrician. the automobile me-
chanic—in fact. by anyone dealing with
electrical circuits—is the all-purpose
clicker to be described in this article. It
will measure the continuity and, with
reasonable accuracy. show the resistance
of the circuit whether it be one ohm or
five hundred thousand ohms—without the
use of complicated switching arrange-
ments and with only a 4%4-volt “C" bat-
tery as a power supply. It requires no
standard resistances or instruments for
calibration purposes-—the instrument can
be constructed and calibrated entirely
from the following information.

The parts required are as follows:

1 d.c. milliammeter. 0 to 1 ma. (Wes-
ton model 301 or equivalent).

3 jacks—which close a circuit when the
plug is entered.

1 plug.

1 carbon or other resistance—35,000
ohms.

1 carbon or other resistance—1,000
ohms.

1 474-volt “C” buttery (new).
1 panel and case.
(Continued on page 657)
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The Junior Rapio Guild

LESSON NUMBER SIXTEEN

Using Mathematics in Radio

ParRT Two
HE multiplication of . - . - e e = We may express (B) as:
simple numbers in - Dt tist L: [il | =Tiis L,' FINE 10 X 10 =10°
the order of 13 x 6. o 5‘ bl ] r*-__:__;,*.-_g_"g B which is equal to the square
or 25 x 14 and simi- e 8 M S S e of 10.
lar products is well taken ] | NN EEEEEHE N RN Similarly, (C) as:
care of by the Straight long 1.0 i1 2 i3 4 15 6 7 8 .9 20 10 >< 10 >< 10 = 10°
band method, but it is easily FIG.I which is equal to the cube
appreciated that when num- or third power of 10. And
bers are involved which in- (D) as:
clude two or more places beyond the decimal that considerable 10X 10X 10 X 10 = 10'
time may be involved to obtain the corresponding answer. which is equal to the fourth power of 10.
Now we can introduce the proper name into mathematics.
The Slide Rule that of “logarithms.” which simply means that “a iogarithm
is an exponent.” Thus:
Thne slide rule is a labor-saving device and there are numer- for 10°. 2 is the exponent
ous occasions where we shall be considering the various con- 10°. 3 is the exponent
stants of the elements in a radio system. and their relationships 10", 4 is the exponent
involving multiplication and division. The use of a slide rule Then we can say:
will materially decrease the time required for solving the from (B) the logarithm of 100 = 2
problems. ° (C) the logarithm of 1,000 = 3
It is the purpose of this text to bring out forcibly the under- (D) the logarithm of 10,000 = 4
standing of the necessary mathematics as used in radio in Therefore, from (A) the logarithm of 10 = 1.
order to appreciate a little more clearly the fundamental de- Now it is interesting to note that for numbers between 10

signs, construction and operation of radio receivers. For. after and 100 that the logarithm must necessarily be some value
all, in the final analysis, the student desires to be acquainted between ! and 2. and will probably take some values, such
with a sufficient amount of information along electrical and that if:

mechanical designs to warrant him to form his own judgment log 10 = 1

as to the soundness of certain developments. In the text will log 30 might be 1.47

doubtless be encountered new expressions and new ideas to the log 60 might be 1.77

student which may at first have a foreign meaning. but all of log 90 might be 1.95

these will have some direct bearing on radio. and will be Since mathematics is such an old art, and the theory of
brought forward to show their importance. logarithms has been in use for so many decades. certain math-

As a means of introducing the principle of the slide rule. let  ematical tables have been prepared for the use of students in
us operate in the common number 10. It is well to keep in  order to save time and shorten the labor involved. Referring
mind always that mathematics is primarily one of operating in  to such a logarithmic table. it will be of interest to show
certain functions. changing their relations so that new ideas graphically the divisions taken for the logarithms from 10 to

can be formulated. Wec have: 100. Referring to Fig. 1. we have seen that log 10 (read as
(A)10X1=10 the logarithm of 10) = 1 and the log 100 = 2. Drawing
(B) 10 X 10 = 100 vertical lincs to indicate this. we will expect that the logs of
(C) 10 X 10 X 10 = 1.000 20. 30. ctc.. will take some values between 1 and 2. Let us
(D) 10 < 10 10 XX 10 =10.000 refer to a logarithm table, and we find the following values:
]
T 7T TIIII[ITII”H' TITITTI My T T Illl T r
[L 2 L l .|'> é 7 8 L J T T 1771771 ll]&l IITYIIHIIUIHHI III%INI‘I]I II i !Il]lfl lIlLlIl lu}
" 3 4 s 6 7 8
FIG.2
1 2 3 4 s & 7 8 9
{ 2 3 4 5 6 7 8 9
FIG.3 - .
i 2 3 4 s 1 T} l' ; éééé;';;:'.Liééé%gﬂnémryménné é éé |7£, Aél:&lo
TTTTTT1] M T
I‘ > 3 a 5 8 9 FI1G.8
T T TT1TTT I ERERSRS RS AALRRIRRLARIL T T T T T
FIG.4 l“:gesee:ez amamlm A w0 9 4025!“3710:’5]"24’5’.'100
[ N N S S R E U NS SRLSaREa IIREEREEEERRRRLASS 1R RRLLAR200008 1111 (111 MR T TTTTT
\ 1T 17T TITlIIZI‘llIlIIIJITIIHI..A”HHIII& T I6 T Ll Illl [J:ggggg:eglzﬁmnz‘ l3 3 ]4 'gll'|53‘]68 ]7£ 153‘193‘0
FIG.5 FI1G.10
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log 10 = 1.00 etc.. or corresponding
log 20 =1.30 2 o o higher values. and
log 30 =147 = : 5. It can be considered in
]lgg ‘!8 = }gg [ coaab e St Bdewe® 1 8 70808 nl decimals as .1. .2. .3,
50 =1. etc.
log 60 = 1.77 - FIG.H4 6. It can be considered in
log 70 = 1.84 5 9.,! g hundredths as .01, .02.
log 80 =19 = .03. etc.
= < 2 3 5 6 7 8 9 . .
}Og 188 - 583 I‘ L b berrieenls TR o I AT 1J_LLA_] 7. It ﬁan bedC}(Z:nSldere((i)olln
og =7) thousandths as .001.
The dotted vertical lines . FIG.12 .002, .003. etc.. or any
show graphically this rela- [ g 2 corresponding lower
ionship. Th e of - ,
;ilot;lvf/illlp such Ca p:l;p}?sis (t)(; “ i i 208 7,800 J I ‘(;](]lyte'S~ h main di
oy Eut that ginsl?ead of RSN EERR NIt A S N NN \isigna m:l log‘ee?f '([;;?imi tl(;
’ ivi n
using a uniform scale it is FIG.13 equal parfs. and these in-
sometimes very  advanta- 2 o @ tegral parts subdivided so
geous toI refc:i to ahlogarit}ll- - S " k - 7 - that any degree of accuracy
a S ! i
;l;lgh(s)ivnei;mﬁgsui aL;tcau(: [ e v v v bvrerenr bt o Loy P el lj Cal}r}?&ot?lt:lz::ie of Fig. 8
. L S S g.
refer to a similar scale FI1G.14 can be read as 1, 2. 3, etc.
shown in Fig. 2 and divide in which case the subdi-

each main part into 10 equal
parts. We now have the working principle of a slide rule.

By placing two such scales. onc above the other. as shown
in Fig. 3, so that the top scale can be moved either to the right
or left, we will find which can be performed. Let us move
the top scale to the right so that the left-hand index comes
directly over the 2 of the lower scale. as shown in Fig. 4. It
is important to note that directly under the following num-
bers. 2, 3 and 4 on the movable scale. appear the numbers 4.
6 and 8. respectively. on the lower scale. In other words. since
the movable scale is set on 2. we can find that the product of
2 X 2 is found by referring to the 2 on the movable scale and

visions will take the values
1.1, 1.2, 1.3—2.1. 2.2, 2.3-=3.1. 3.2. 3.3 and similarly through-
out the rest of the scale.

Likewise. the scale of Fig. 9 can be read as 10, 20, 30. etc..
in which case the subdivisions will take the values 11, 12, 13—
21, 22. 23—31. 32. 33. etc. Again. the scale can be read as
1. .20 3. etc.. in which case the subdivisions will take the
values .11, .12. 13—.21. .22, .23—.31. .32. .33. etc.. as indi-
cated in Fig. 10.

Division by Slide Rule

We have seen that numbers can be readily multiplied by the
slide rule and this will be

more appreciated when we

noting the result directly below. Thus, 2 X 3 = 6 and
2 X 4 = 8 is found readily

by just one setting of the —
slide rule.

Again. if it is desired to °5.l—3“"
multiply 3 X 2 or 3 X 3 it P e e
is seen that by one setting of W |
the slide rule. as showng in “0'4.

Fig. 5. the results are easily 303 —]_
obtained. Likewise. in order Zool

to find the product of 4+ X 2, e

further adjustment of the 0
movable scale as indicated in

Fig. 6 is necessary. o 1 2

Now it is evident that it
may be necessary to place the FIG.15
movable scale of the rule to

-

T

RATED VOLTAGE

shall find it nccessary to
multiply such numbers as
3.1416 X 800 and similar
products. Division of num-
bers can be as readily applied
to the slide rule. for division
may be considered as simply
a reverse operation of multi-
plication. Referring to Fig.
4. let us desire to divide 6 by
3 and we see that if we place
the 3 of the movable scale
over the 6 on the stationary

— 1

g
E IN VOLTS ]
— 11
3 a4 5

FIG.16

6 7 8 9

scale that we obtain the answer

the left as well as to the right

and we find that this is so when we attempt to multiply 8 X 3.
as indicated in Fig. 7. By placing the right-hand index of the
movable scale so that it comes directly over the 8 of the
lower scale. we note that directly under 5 is the numeral 4,
and therefore the product is 40.

This brings us to the point that we may consider the scale
of Fig. 2 in such a manner that the main divisions can be
assigned any number of arbitrary valucs.

1. Tt can be considered in units as 1. 2, 3, etc.

2. Tt can be considered in tens as 10. 20. 30. etc.

3. Tt can be considered in hundreds as 100. 200. 300. etc.

4. It can be considered in thousands as 1,000. 2.000. 3.000.

under the left-hand index of
the movable scale as 2. Likewise. by referring to Fig. 5, let
us divide 9 by 3. and we sce that the answer is obtained under
the left-hand index as 3. Again, by referring to Fig. 7, in
order to divide 40 by 3, we find the answer in this case to be
under the right-hand index of the movable scale as S.

There are two rules in the operation of the slide rule which
determine the position of the decimal place and these are
stated as follows:

a. For multiplying:

1. When the slide is to the left. the number of significant
figures or digits in the answer is equal to the sum of the num-
ber of digits of the two numbers. (Continued on page 660)

:

.06 OHM

FIGA7

FIG.19

1 -6 VOLTS

+

I D.C.vOLTS
SR TSP
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RADIO NEWS INFORMATION SHEETS

Figuring Voltage Divider Resistors

and about 1 milliampere of screen cur-

IGURING the proper resistors r
to use to get various voltages is
one of the simplest and vet most
confusing problems met by the
experimenter. However, it is merely an
application of Ohm’s Jaw and really
should cause us no trouble.
To begin with, we must decide just
what amount of bleeder current we de-

+300 V.
SECTION A

SECTION B

————+67 V.

rent per tube. The power detector will
take about 1 milliampere plate current.

Section A of our resistance bank will
carry all of this current, 9 ma. plate, 3
ma. screen, 1 ma. detector and 10 ma.
bleeder, or a total of 23 ma. current.
Three hundred minus 135 gives us the
voltage drop desired, or 165 volts drop.
Ohms law tells us that R is equal to E

sire to use. It is always advisable to

use a certain amount of this current, SECTON'G (volts) divided by I (current). To
although it is energy wasted, for tubes avoid using decimal fractions when deal-
will1 vary slié;htly, and ithis tL}:is appar- L BIEEn (=) iglg \;"ig(l)omilli:émperes, r}}lqltiply the volts
ently wasted current that keeps our _u_ . ¥ 1y and use milliamperes as a
voltages constant. Ten milliamperes is whole number instead of a decimal frac-
usually a good value to use. tion. So our solution is R is equal to 165,000 divided by

Let us take a specific problem to solve. and remember
that all other instances will be the same, except for different
values of current, and consequently different values of
resistance. Suppose we have. for instance. a source of
voltage of 300 volts, as we will have in most —45 power
packs, and we wish to get 135 volts for three radio-ire-
quency tubes and a power detector, and also 67)% volts
for the screen-grid voltage of the radio-frequency tubes.
and we have decided to use 10 milliamperes as the bleeder
current. Now the first thing to do is to ascertain the
current drain at each position. Data sheets furnished us
by tube manufacturers indicate that at this voltage screen-
grid tubes will draw about three milliamperes on the plate

23.0r 7.174 ohms. Now for section B. Here we have the
difference between 135 volts and 67% volts to drop. or a
desired drop of 6715 volts. We no longer have the 9 ma.
plate current of the radio-frequency tubes, nor the 1 ma.
detector current, as that has been disposed of, so we have
left 13 ma. current. R in this case equals 67.500 divided
by 13, or 5192 ohms. Section C is only carrying the
bleeder current of 10 ma., and the drop across it is again
6715 volts. So R equals 67.500 divided by 10, or 6,750
ohms for section C.

By following this general method. proper resistors may
be figured for any voltage and current. As stated above,
ten milliamperes will usually keep the voltage constant.

|

RADIO NEWS INFORMATION SHEETS

By-passing (Part I)

O item in the design of a
receiver is more impor-
tant than the use of

proper values of by-pass
condensers. Economy dictates
that by-pass condensers be as
small as possible, while electrical
consideration says otherwise. At
some place must a compromise be
struck, so it has become practice
among engineers to use a con-
denser whose reactance is one-
tenth that of the resistance or re-
actance that it may be used to
by-pass. Repeated experiments
have shown that this is a perfectly
good compromise. and efficient by- X
passing will be accomplished when (3)
such values are used. L i

1.000.000
where the size of the
i FC

condenser is expressed in micro-
farads, F i1s the frequency and pi
is 3.14. Now if the resistance to
be by-passed is 10,000 ohms, the
2 reactance of the condenser must
= be 1,000 ohms to satisfy our origi-
nal premises, so the formula be-

1,000.000
comes C equals —

2pi F Xc
Xc¢ is the capacitive reactance.
Solving the equaticn. after substi-
tuting the known values, we get

C equals 1.46 microfarads.
Fig. 2 is a bias resistance in the
cathode circuit of a tube, and the
solution is exactly as before, ex-

when

N

4)

Taking four typical examples,

let us consider the requisite size of
condenser to be used in each case. Fig. 1 shows resistance
to be by-passed, so let us give it a value of 10,000 ohms.
for instance. As the reactance of a condenser increases
with frequency, we must take the lowest irequency to be
by-passed and predicate our results on this frequency.
Suppose we say 120 cycles as the frequency, as this is a
common value found in power packs.

"he formula for finding the reactance of a condenser is

cept that the frequency is differ-
ent. 1f this tube happens to be in one of the audio stages
of a receiver, we will have to estimate the lowest fre-
quency passes by the amplifier. Thirty cycles is a safe
choice. However, if this tube happens to be in the radio-
frequency end of the receiver. 500.000 cycles will be the
figure. A little figuring will show that at radio frequency
the by-pass may be very much smaller than at audio
frequency. Part II will appear next month.
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The LC Ratio

N the design of radio receivers it fre-
quently becomes a necessity to know
just what size of coil to use with a
condenser to tune to a given fre-
quency, or vice versa. Figuring this out
becomes an involved process. particularly L
when an experimenter has a number of
such calculations to make. To simplify this
work, tables have been prepared that are
simplicity themselves and extremely easy [

— To get as many figures as possible into a
given space. only the frequency and the LC
constant are given. Verv frequently we
have the wavelength we want to tune to

_instead of the frequency. If we wish to

T convert wavelength to frequency. we only

have to divide 300,000,000 by the wave-

length. This simply means that the speed.
of radio waves in the atmosphére is

300,000,000 meters a second, so that if we

to use. Such a table is given-in the follow-
ing “‘Information Sheet.”

To use this table it is only necessary to divide the LC
constant given by either of the two values that happens
to be known, and the other value results.

For instance, suppose we have a coil of 1 millihenry in-
ductance. We must convert this value to microhenries
so we multiply by 1,000. Let us say we wish to tune this
coil in a resonant circuit to 1,400 meters, or 21+4.300 cycles.
Looking up the constant, we find .5518. Dividing .5518
by 1,000, which is the value of the coil at hand. we get
0005518 microfarads as the proper size of condenser to
use. If in this case the condenser had been the known
and the cail the unknown. we would simply have divided
the constant (LC) by the size of the condenser and the

5518
proper size of the couils would be the result.

.0005518

(V7

equals 1.000 microhenries.

have the length of one wave and divide this
fhgure into 300.000.000 we get the frequency in cvcles per
second of the transmitting station. For instance. a sta-
tion whose wavelength is 300 meters, the frequency will
be 1.000.000 cycles per second.

This figure is most oiten expressed in kilocycles, or
values of 1.000 cycles. Look out for this, and if the fre-
quency is known in kilocycles, multiply by one thousand
before attempting to use the table.

Looking at the figures below, we note that as the fre-
quency diminishes, the LC constant rises. 1f we divide the
frequency by 10, the LC Constant must be multiplied by
100. Following this line of figuring. we may extend this
table down into audio frequencies. by moving the decimal
point two places to the right down o 1,000 cycles or four
places to go down to 100 cycles. For instance. if we wish
the L.C constant for 2.000 cyvcles. look up the value for
20.000 cycles and move the decimal two places; 6335 is
the correct constant. To check vour results remember
that resonance occurs when the inductive reactance is
equal to the capacitive reactance at a given frequency.

Table of Frequency and Oscillation Constant (LC)

Frequency n G Frequeney 1. C I'requencey i C Frequency 1. C Frequency AN Fregnency Ky Freguency L C
300,000,000 0000003 1,364,000 01362 454,500 (1228 236,400 385, 178 L9460 101,700 2.450 37,500 18.01
150,000,000 000X 1 1.333,000 01425 47,800 1203 284 39 177, 8037 2.533 35040 18.47
100,000,000 0000025 e 000 . 441,200 1302 17 L134 2.705 36,590 1893
75,000,000 0000045 .27 434800 1341 17 8231 2.838 10,140 19.41
60,000,000 0000070 1,250, 428000 1378 17 8329 3.066 4
50,000,000 .0000101 1,22 422,500 1419 173.400 8422 3.253 k
42,800,000 0000138 1.2 416,700 1439 172, 8520 3448 X
37,500,000 0000180 1,177,000 01831 411,000 1301 171.400 _NO20 3.648 .
33,333,000 0000228 L1533.000 (1003 105401 1540 17,5 8720 3.854 79
30,000,000 0000282 1.132.000 01977 100,000 1583 169,400 882 4.063 2229
20,000,000 0006034 LT 02052 304 500 1626 168,500} K 4.277 22.80
15,000,000 0001126 1.U9L000) 02129 167 .600 K 4.503 23.32
12,000,000 00017660 1.071.000 02207 166,700 E 4.733 23.81
10,610,000 0002553 1,034,500 023606 s 165,700 ] 4.966 24.34
8,571,000 0003448 1.017.000 02450 3730000 180 164500 ; 5.204 24.87
7,500,000 0004503 LOODO 02533 370,400 1847 163.900 . 5.446 25.41
6,667.000 0005700 967,700 02705 305,900 1893 163 (00 { 5.700 25.95
6,000.000 (XX)7039 937,500 02883 301,400 1941 162,200 g 5.960 26.47
S.454.000 0008519 QU 10 03066 387,100 1983 161,300 d 6.219 27.04
J 852,300 03235 A52,900) 2034 . 0.485 27.59
X &37.100 .03448 AR RO 2082 ' 6.759 28.16
. 833,300 03648 344,800 2 K 7.039 31.05
X 810,300 03851 1.016 7.327 34.04
3, 789,500 04065 1.027 7.606 37.21
3. 69,200 04277 1.038 1.903 40.52
25 IS0LOU0 04503 1.049 8. 43.97
3 731700 04733 1.060 8. 47.57
3 114,300 04966 1 1.071 h $1.30
2. 697,700 05204 1 1.081 55.18
2 0681.800 05446 1 1.082 59.19
24 666700 05700 151.500 1.104 63.35
2 052.200 05960 150,800 1,115 67.60
2 632300 06219 300,100 150,000 1126 72.04
2. 625,000 06485 03,100 .2 140,300 1,183 16.62
23 612,200 6759 300,000 .2 142, 1.241 a 81.34
2, 600,000 07039 7 Y 1.301 1 £6.20
o 588,200 07327 1.362 1 91.20
21 §76.900 07606 | 1.425 1 96.34
18 566,000 07003 130, 1.489 1 01,64
g 535.600 08208 127, 1.555 13.402 07.06
ilad 545,400 08519 1125% 1.622 13.41 12.56
iR 535,700 08836 12 1.690 13.78 24.12
1. 526,300 09139 11 1.760 14.19 36.24
1. 517,200 .09467 11 1.831 14.50 4893
Ul 508,500 09801 11 1.903 15.01 gg.m
15 500.000 1014 113, 1.977 15.44) 15.97
15 491,800 1047 184, 1 11,100 2,052 15.83 90.26
1¥ A 483,900 1082 R 182,000 109100 2.129 16.20 05.20
1.463,000 01183 176200 1117 263,100 181 8O0 107,100 2.207 16.08 20.70
1,429,000 .01241 468,700 1154 200,900 180,700 . 105300 2287 K460 1714 36.63
1,395,000 (1301 461,500 1188 238,600 179,601 103,500  2.366 T80 17.50 53.32
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WHY NOT GRASP SUCCENSS?

Study radio in your
spare time at home

R C A Insti-
tutestudents
get first-hand
knowledge
; ; and training
HE ’ | +«sand get

R it complete.

RCA INSTITUTES, Inc.
Dept, EX-1
75 Varick St., New York, N. Y.

Gentlemen: Please send me your big
FREE 40-page book which tells about
the many opportunities in Radio and
about your famous laboratory method
of radio instruction at home.

B AMail this
coupon
] NOW . . .

Name ] starton the
Address B roadtosuec-

B cessinradio
Occupation ... Bropay:

RE you satisfied with the position you now hold? Do you feel

that you’re worth more money? Are you pleased with your-

self, your work, your associates. .. and your future? What does
next year hold for you... and the year after that?

Are you content to merely plod along through the best years of
your life...or do you want to get into far pleasanter work. ..
meet more interesting people. .. and hold a well paid position?

The ambitious man ties his future to an industry that’s develop-
ing rapidly. .. that’s going up and up! Your life lies before you
...will it be a losing game or a profitable adventure?.. . . Will
you GROW with a GROWING BUSINESS or will you waste
your life and opportunities in an industry that is already fight-
ing a losing battle?

If you are looking for a REAL opportunity. . . if you want to
make the most of your life. .. to grasp the success that should
be yours, then we say to you, ‘‘Study Radio.”’

Everyone knows that Radio is the fastest growing industry in
the world today . . . countless opportunities are waiting for men
who have the training and ability to grasp them. Where have
you heard of any business that has developed as fast as this?
Radio needs trained men and needs them NOW! Think of the
future Radio offers you!

You can easily obtain the training you need under the direction
of RCA Institutes, a division of Radio Corporation of America,
which thoroughly trains men in every branch of radio and also
assists them in obtaining employment. You learn radio by actual
experience on the very latest types of radio equipment. You
study under the direction of nationally known experts. You can
learn all about radio servicing and selling, ship operating, shore
station operating, radio telephony and telegraphy, and airplane
radio equipment . . . also instruction in sound motion picture
installation, maintenance and repair!

Study at Home in Your Spare Time

The RCA Institutes complete Home Laboratory Training
Course givesyou all you need to know about radio. The lessons
are of absorbing interest. . . easy tolearn. You rapidly progress,
step by step. . . and youreceive absolutely free the complete RCA
Institutes Laboratory Equipment, a modern outlay of apparatus
furnished to every student...enabling you to easily solve radio
problems. This is the way for you to acquire, in your spare time,
the commercial knowledge and ability that command good pay.

Home Training Course
By America’s oldest and foremost
Radio training organization

This home training course and free laboratory equipment are
backed by more than 20 years’ experience. A signed agreement
by RCA Institutes assures you of absolute satisfaction . . .
furthermore, if after taking this course you are not satisfied
in every way, your money will promptly be returned to you.

Read this free book

Everything you want to know about Radio. . . Describes in detail
the home training that has placed thousands of men in good
paying positions. Forty fascinating pages of pictures and text
all about radio.
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READ HOW YOU CAN DO IT

Study radio in the finest
equipped schools in America

In order to make it easy for you to study radio, RC A Institutes
has opened six completely equipped schools throughout the
country . . . at New York, Chicago, Boston, Baltimore,
Philadelphia and Newark, N. J. Each of these six schools has
the very last word in radio equipment. They all offer exactly
the same training in day or evening classes . . . you study
under the personal direction of RC A experts. In this way you
learn at the very heart of radio itself, because you study under
the direction of RCA . . . the great corporation that sets the
standards for the entire radio industry. The very progress of
radio is measured by the achievements of the famous engineers
in the great research laboratories of the Radio Corporation
of America.

Only training course
sponsored by Radio Corporation of America

Graduates of these schools are thoroughly posted in all the
very latest develop-
ments, the newest in-
ventions and greatest
discoveries in radio,
because they study in
the finest equipped
schools in America.

BOARD OF MANAGERS OF
RCA INSTITUTES, Ine.

The names of these men are known through.

out the world as the greatest names in radio.

Theirexpcrience will guideyou inyour trainiog
. . .

Chairman of the Board
GENERAL JAMES G. IARBORD
Chairman of the Board
Radio Corporation of Amcrica
L] L .

President
RUDOLPH L. BDUNCAN

. . °
Vice-President
F. R. BRISTOW
. L] .

WILLIAM BROWN
Vice.Presideat and General Counsel
Radio Corporation of America
L] L] .

W. A. WINTERBOTTOM
Vice-President
RCA Communications, knc.

L] L] *

CITARLES J. PANNILL
Vice«President
Radiomarine Corporation of America
L] L] .

GEORGE S. DE SOQUSA
Treasurer, Radio Corporativn of America
. . .

E. A. NICHOLAS

Prosident, E. A. NICHOLAS, Inc. RCA Institutes, Inc.

J e following citics, Mail the coupon to or call at the
A. E. REOCH institute most convenient to you.
Vice-Prcsident, RCA Ph ph y Inc.
. . .

CHARLES HORN
General Engineer

Nati <
Iy I Broad C

& pany

< operates resident schools, give
ing doy und evening clussroom instruction in the

222 North Bank Drive, Chicago
%3 Varich Strcet, New York
899 Boylstou Street, Buston

1211 Chcestout Steeet, Philadelphia

560 Broad Street, Newark, N, J.

1215 N. Charles Strcet, Baltimore

You get commer-
cial training that
prepares you for
success in radio.

. that’s the kind
. the practical, thorough knowledge
that you need for success in radio.

That’s what RCA Institutes does for you . .
of training you want . .

Opportunities for Trained Men

Graduates frequently obtain positions shortly after graduation.
Every graduate receives the thorough training that gives him
the knowledge and the confidence to hold a good paying position.

Come in today . . . See for yourself!

Step into the nearest school and then you
will know why it is that thousands of men
have acquired the training that has enabled
them to occupy well paid positions in radio.
Meet the instructors, talk to the students,
examine the equipment . . . convince your-
self . . . See what radio can offer you, and
what RCA Institutes can DO for you. We
will be glad to meet you . . . glad to explain
everything . . . to show you everything . . .
without the slightest obligation on your part!
Come in today and get a copy of our free
book, or send for it by mail. See what our
course has done for others and what it can
do for you!

Send this coupon to the school meost eonvenient for you to attend.

RCA INSTITUTES,

INC.

A division of Radio Corporation of America

RCA INSTITUTES, Inc.
Dept. EX-1

Please send me catalog describing
your resident school (classroom)
instruction.

Name

Address e -

Qccupation
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Radio News M
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HE Amrad Bell Canto Receiver is a seven-tube receiver

with several unusual features. Type —24 tubes are used in
the three radio frequency stages, —27s in the detector and first
audio stage. while —43 tubes are used in a push-pull power
output stage. The antenna stage has a tapped inductance in-
stead of the more familiar antenna coupling coil. and appro-
priate taps are available for an antenna of any length. Trim-

O

mer condensers are used across all of the main tuning condensers 1
to accurately match the tuning of the individual stages.

The first stage of audio has. instead of the usual trans-
former. a resistance and impedance combination. The im-
pedance is tapped to obtain a step up ratio through an auto 1
transformer action. An electrolvtic condenser is utilized in
the filter section of the power pack. ]

Radio News Manufactured Receiver Circuits

CROSLEY MODEL 609-610 AC.

00025

ANT.

=3 S

~26 w26 T MFD -e- ~71A
Ls
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MFD <]
R 4 -
.l_ _L M RecEIVER
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Y | 1.0 - pLLoT
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AC,
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HE Croslev Model 609-610 a.c. model used =26 tubes in
the three radio frequency stages. and in the first audin stage.
A =27 tube is used as a detector with a grid condenser and
leak connection, while a single —71 tube is used 'in the power
output stage. The audio amplifier is transformer coupled in

the conventional manner. The volume control of this receiver
is a potentiometer across the antenna coil. the antenna proper
being connccted to a midtap connection of this coil.

The power supply makes use of an =80 type tube as a recti-
fier, and a two Section electrolytic condenser is used. \

WWW americanradi
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A Short-Wave

The §-M 738 is a self-
contained converter that
makes a powerful short-
wave superheterodyne
when attached to any
broadcast set.

There is nothing that
the finest commercial
short-wave receiver (cost-
ing three times as much)
will do, that the 738 wili
not duplicate and beat if

637

Range of

The wired model can be
hooked up in three min-
utes—you merely remove
the antenna lead from the
broadcast receiver and
connect it to the antenna
post of the converter; then
run two leads from the 738
to the antenna and ground
posts of the broadcast set.
That’s all.

It tunes by a single dial,
(which tunes the oscillator

your broadcast receiver
has anypunch at all.
Under favorable weather and local receiving con-
ditions, it will give you every American short-wave
broadcaster and the principal foreign stations—for to
every bit of the sensitivity and selectivity of your broad-
cast sct is added the additional power of a 224, and a
227 tube!

The 738 Converter is built in a beautiful black
crystalline case with a hammered silver dial escutcheon
—a credit to anv living-room.

S-M 737

Bearcat

The Bearcat is a self-con-
tained, a. c., short-wave re.
ceiver that is a bearcat.
Operated with an S-M 850,
870 or any other abovec-aver-
age speaker, it will give loud-
speakercode and short-wave
broadcast programs ranging
up to 5,000 or even 10,000
miles,dependingon weather
and local receiving con-
didons.

The Bearcatconsistsofone
stage of tuned a. c. screen-grid r. f. amplification using
a’24 tube followed by a ’27 detector of the regenerative
type. The detector is resistance-coupled to a '24 screen-
grid first audio tube which in turn feeds through a
stage of resistance to a ’45 power output tube. The
power supply, operating from anv 105-120 volt, 50-60

circuit) and an auxiliary
midget condenser.

It will give, in addition to short-wave broadcasting,
phone and i.c.w. where there is any carrier modula-
tion at all.

Included in the list price are eight coils (four pairs)
which cover the wave length range of from 18 to
206 meters. Tubes required: 1—'24, 1—26, 1—'27.

Price, completely factory-wired, tested and RCA
licensed, less only tubes. . ... .. .. .. . . .. $69.50 List
Componentpartstotal .......... .. .. .. .. $59.50 List

5,000 to
10,000 Miles

cycle alternating current
lighting circuit, uses an '80
rectifier and providesall A,B
and C powerforthe receiver.
One of the 737’s outstand-
ing points of superiority is
the built-in midget con-
denser that allows spreading
of the amateur bands over
180 degrees by a turn of the
wrist. In addition, it gives
very satisfactory vernier con-
trol on short-wave broad-
casting—particularly foreign stations that are so diffi-
cult to tune in on the average short-wave receiver.

Price, completely factory-wired, tested and RCA
licensed, less tubes and speaker...... ... $139.60 List

Component partstotal .. .. ... ... ........ $119.50 List

And Superheterodyne Broadcast Receivers

Ask your nearest jobber about the two finest broadcast receivers ever built—the nine-tuned-
circuit 724 superheterodyne and the eleven-tuned-circuit 714 superheterodyne tuner—or

write for your copy of the new SILVER-MARSHALL GENERAL PARTS CATALOG.

The Radiobuilder, Silver-Marshall's official publication, tells the latest news

Silver-Marshall, Inc., 6405 W. 65th St., Chicago, U.

Five Thousand Miles

< S
s.a

of the great $-M laboratories. Fill in the coupon for « sample copy. ¥ St N R LAl 0% " X
: : s 3 g 1 with sample co:
If you are a custom-builder or a radio dealer you should he an authorized S-M [ ] o endivour 1 D PY 3
5 4 " . e i 4 ) of the RADIOBUILDER. Also Data Sheets as follows

ervice Station. It costs you nothing and is invaluable to you. 1 (Enclose 2¢ for cach Data Sheet desived.) 1
R S H L L I : ---No. 21. 737 S:ort-\Vave ISBcarc;ln. & !

s ; A -No. 23, 738 Short-Wave Superhet Converter.
S I L E R s M A b n C ) : ...No. 24. 724 Screen-Gridd Super}l‘let Receiver. :

. ----No. 25. 714 Screen-Grid Superhet Tuner.

6405 West 65th Street . Chicago, U. S. A. g ;
Name. PR AP S - ¥
i
AT EM s i ittt e o - i o i s Ko e i 1

-—-----—-----------------J
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Mike-roscopes
(Continued from page 615)

the mood for announcing (he was to go
on the air in a moment) he merely mused.
“I wonder if I am.”

Some of the New York papers criti-
cized the choice of Alwyn Bach as medal
winner this year. because they fclt he
deliberately copied Milt Cross. Although
David Ross of Columbia would have been
high in my list for the medal. I think the
accusation against Alwyn unfair. He has
far too much personal magnetism to have
to copy anyonc.

—— el ————

SOMETIMES I think if I hear another
jazz orchestra I'll go mad—why when
the so-called best minds in radio get to-
gether to work far into the night and
cook up a program for the client. do
they come out with just another jazz
band? Do you really like them as much
as all that? Write me. will you?

But I'd be satisfied if we only had a
few, and I'd pick as one of the survival
of the fittest, B. A. Rolfe’s Lucky Strike
Orchestra. I like Mr. Rolfe because there
is so much of him to like. because he’s
had such a colorful vaudeville-movie
career, because when he broadcasts he
visualizes his far away audience and
romances about them, and because. unlike
other orchestra leaders I've scen. Mr.
Rolfe, while conducting. does not look
haggard and wild eved. jump about as
though he’d been educated to be a con-
tortionist at a circus. or emote as though
at any minute he might end it all. Mr.

Rolfe told me: that the lowest salary
of any of his musicians is $40. a broad-
cast while the highest paid gets as much
as $150 each time they go on the air;
that he wants the Lucky Strike Orchestra
to be a mixture of delicacy and dynamic:
that one of the musicians who is netting
opproximately $700. weekly was playing
for pennies on a Staten Island ferry-
boat two years ago; and that when tele-
vision comes, every musician will have to
be an actor. If only some actors were
musicians!

ERLIN

AYLES-
WORTH. one of
the most stimula-
ting men I've met
in radio. is Presi-
dent of the Na-
tional Broadcast-
ing Company. one
of the largest
chains in the land
of the spree and
the home of the
marcel wave. as one of our radio artist.s
says. “Merlin.” this 20th century magi-
cian. who makes sounds come out of
the air. relates an amusing incident. It
ceems he visited a friend’s home, and
was introduced to another guest with
the remark, “Mr. Aylesworth is Presi-
dent of the National Broadcasting Com-
pany you know.” *You are?” was the
excited rejoiner. “Do you actually know
Graham McNamee?” “Yes”. “Amos and
Andy?" “Yes”. “Gee, I wish they'd drop
in herc some time!”

HAVEN'T [

talked to you |°
nuch about beauti-
ful women in
radio, and most of
yvou men like noth-
ing clse but. Well,
here’s one for you.
Virginia Gardener
of XNBC. She’s
your friend of the
old Empire Build-
ers’ program, Mys-
tery House. Cockoo, the Moxie Host-
¢ss. and more recently. Borax. Vir-
ginia looks like a Follies girl with a soul.
She's tall. slender and is the only girl
with regular features and thin eyebrows
I've ever seen who can still look soulful.
She was born in New York. went to
Newport and Bar Harbor, and can for-
get it—XNo. she’'s not married, beat
again. heart—Let me present, Miss
Gardener.

S

B S AVE onc of the
fi silver cups.and

one of the gold tea
45 sets, for Roxy in
b { radio. For it has
been announced
_ that he is to be the
i new  maestro  of
the air when he
assumes control of
the activities of
the future Radio
City. the Rocke-
feller project, which, though it is only
in a sense a castle in the air at the mo-
ment. may soon emerge as an actuality.

(Continued on page 669)
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News from Manufacturers
(Continued from page 627)

able enlargement of images without loss
of brilliancy or contrast.

The companion self-synchronizing re-
ceiver for the radiovisor just described is
a special form of short-wave radio re-
ceiver, designed to meel the peculiar and
exacting requirements of radiovision re-
ception in the simplest and most efficient
manner. This design eliminates the main
causes of poor radiovision reception
usually traceable to an inadequately de-
signed receiver and amplifier. While some
results may be obtained with the average
short-wave radio set. good half-tone pic-
tures are generally impossible. The spe-
cial radiovision receiver. however, in com-
bination with a satisfactory radiovisor,
provides good radiovision results in the
home where sufficient signal strength
exists.

In keeping with standard receiver prac-
tice. the radiovision receiver is of the
complete a.c. type and is entirely self-
contained with power amplifier and power
pack. There is a single tuning control
as well as volume and coupling controls.
The tuning range is from 93 to 180
meters, covering the radiovision wave
length band without requiring several
sets of interchangeable coils. Three stages
of tuned screen-grid radio-frequency am-
plification replace the usual regenerative
circuit. A band-pass filter serves to pass
the full radiovision signal without strip-
ping the side bands so essential to pic-
torial detail. This is followed by a non-
regenerative linear power detector (re-
generation definitely ruins picture recep-
tion) which feeds into a two-stage re-
sistance-coupled audio amplifier employ-
ing =24 type screen-grid tubes. The final
or power stage is of the —30 type. The
amplifier employs a special resistance
network which amplifies uniformly over
a range of from 13 to 30.000 cycles as
compared with the better broadcast re-
ceivers covering from 60 to 3000 cycles.
The chassis construction is of the totally
shielded type which eliminates the greatest
part of local interference and back-
door reception. and is responsible for the
exceedingly stable operation of this re-
ceiver. The chassis. which. in appearance.
is practically identical with present-day
screen-grid broadcast receivers. slides into
a neat walnut table of the right size and
height to carry the radiovisor.

AT

Control Amplifier

Gates Radio and Supply Company,
Quincy. Illinois. announces their model
1020 control amplifier for use in broad-
cast stations. This amplifier is the com-
pany’s latest development for either re-
mote control or station amplifier work
kaving all modern requirements for un-
repulsive operation.

The amplifier uses a three-stage combi-
nation impedance capacity and trans-
former-coupled circuit, a pair of -71A

.tubes being used in the final audio stage

in a push-pull circuit giving a possible
undistorted output of 1.4 watts with a
gain of 80 TU over all.

(Continued on page 651)
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 World Fam ous

Console Quality

in a Midget Broadeast Receiver
You Can Place Anywhere

PIiLOT MIPGET

This attractive two-tone walnut miniature
A. C. receiver has proved the equal of high
priced consoles in many locations
throughout the country. Because—it em-
2.224 Sereen
Grid stages, 1-224 Sereen Grid Power
1-227 Audio stage., 1-245

Power Audio output stage and specially

bodies console features;

detector,

designed electro dynamic speaker. A super
powered 280 voltage supply gives trouble-
free operation from any 110-20 volt house

current line.

Pilotron tubes are standard equipment
because Pilot retailers know mnone are

more reliable.

PRICE - 5 0
Complete in K
A(‘Jlavlﬁ(":;;lb‘tw less tubes

\\-OTRO/‘,

RADIO
TUBES

ENDORSED 8Y
PROFESSIONALS

For World-Wide

Radio Reception

Short and Long Waves, 14 to 500 Meters

PILOT Super-Wasp

Rev. J. W. Nilsen, Bolonque, Congo-Belge Africa
says: “‘Here in the heart of Africa I have received
9L0. )B. 2BL, 3SW, AFK, PCJ, WGY (W2XAF),
WRNY (W2XAL) and more stations on loud speaker
with my Pilot Super-Wasp.™

David W. J. Jones. Brisbane, Australia savs: “1
have received on my Super-Wasp all the test trans-
missions hetween W2XAF (Schenectady, U. 8. A.)
and VK2ME (Sydney NSW), Aero, ICT Holland,
GSSW England and Sydney— London phone
service."

Austin R, Baldwin. St. Raphael (Var.) France,
says: **1 heard from KDKA 25.4 meters, ‘We will
now rebroadcast a concert from London.' Shortly
after the music from london cume in clearly,
having twice erossed the Atlantie.*®

Pilot Super-Wasp Comes in KIT FORM
which can be assembled In a few hours

A. C. SET KIT

“34%

RitK-113: The A.C. Super-
Wasp. Use vour own ABC
pack or Pilot K1, spe-

atlerios cially  designed  for  the
BRTCERGET Nupir-Wasp, Power Paek
aud Tubes extra,

BATTERY SET KIT

32950

Kit K-110: The bat-
tery-operated  Super-

Wasp.
Tubes eatra.

LICENGED UNDER A D
. REA PATENTSR 4
AL b At Dealers Evervichore or Weite 1o >

& TUBE CORPORATION
LAWRENCE, MASNN.

New York Office: 525 Broadway
QEFICES IN PRINCIPAL COUNTRIES OF "THE S#ORLD

PILOT RADIO

' Chicago Ofice:
234 S, Wells Sireet

San Franclsco Office:
1278 Mission Street
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Bargains for Servicemen, , :
Experimenters and QRD_SOUth America
(Continued from page 588)

Amateurs
TRANSFORMERS

THORDARSON 177 watt—1150 volts center tapped.
two 7.5 and one 3 v. windings ......... ...l $4.25
THORDARSON 250 watt—1200 volts center tappedl.
two 7.5 and one 3 v, windin¥s ............... $5.75
THORDARSON 100 watt—700 volls center tapped.
one 5 and one 2.3 v. windings ........... ... $3.75
THORDARSON 100 watt—same as above but for use
with 25 cycle A.C. current 4.25
AMERICAN FILAMENT TRANSFORMER—110-
120 V. primary—secomlary—two windings—®.5 volts
at 11 amps., and 2.5 volts at 3 amps. Mountedl and
CASAA koo LB E R e ey P b e e $3.75
THORDARSON I'ush 1'ull output transformer..$2.75
AMERICAN center tapped 4000 volts tapped at 3000
with filament windings of 2.5 volts at 10 amperes
and 7.5 volts at 3.75 amperes.... ... ........- $16.50
AMERICAN center tapped 3004 volts tapped
with filament windings same as abové ..

| and MY Merida. reported conditions ex- of seventeen summers and with a predi-
cellent. The weather cleared as we lection for a generalship in the next rev-
sighted the coast of Yucatan. and the flat olutionary army. He has already killed
scrubby prairie sent back the heat of the one person with this improvised locomo-
sun in waves that bumped the plane un- tive. and lopped the hands off a peon
mercifully. woman. He drives the device playfully
Merida is the capital of Yucatan, an at eighty kilometers an hour over a
arid eastern peninsula of Mexico, where rickety roadbed, and one steps out at the
the inhabitants worry as much about Tejeria end relieved at the prospect of
getting water to drink as we do about a safe airplane journey ahead.
having to drink it. In Merida. hundreds Vera Cruz is perhaps the hottest and
of windmills burrow into subterranean  dustiest seaport in the world. It is noted
rivers. The ancient Mavan tongue sur- for possessing one hotel with an elevator

CHOKES vives in the interior. the sole living thing  (the Imperial, by the way) and its red
THORDARSON Tilter Cnoke. 30 henri—150 mils, of all the ancient American civilizations. light district. The elevator is a relief
R t nsula A wemsiiwsstneniann e g 3 ] i
THORDARSON Double Filter Clioke, contains o The Indians speak the language intoned and should be taken advantage of. Vera
18 henri—250 mil. chokes,........o.ovvv-nnn, 2

R.C.A. Double Filter Choke. containg two 30 henri— hy the priests When, each vear. ‘\Iayab~ Cruz is also known as the Cit.\' of the
100 mil. ehokes 1.75

e ; R the sacred virgin, was sacrificed to an  Three B's—bells, bats and buzzards. The
T el B e L8875 insatiable god beneath the Pool of Death.  bells clang interminably from a city full
From Merida to Vera Cruz we again  of clocks in disagreement as to the hour.

z
e
2
=
>
2
=

CONDENSERS ran into thick weather, and were tempted The bats flit about of an evening, along
FLECHTHEIM hillf;n!:orrE::usnll'(r)u';‘legli.uer Condensers, to put the plane down at Villa Hermosa,  with the fire eaters and other mendicants
1500 volts—1 mfd. G $2.70 where the operator radioed us a report of among the tables of the sidewalk restau-

e 510 | | good landing conditions. However, a rants. The buzzards are the scavengers,
2000 solts—1 mid. subsequent message from VC. Vera and are partly if not wholly responsible

Cruz. informed us of excellent visibility for the degree of sanitation of which Vera

type HS HY.
DUBILIER Filter Condenser, 1.75 mfil., 1000 wark-

DUBILIER 11.75 mfd. condenser, 3 mfd, at 1000. 4
mfd. at B0 and 4. & amd .25 mGl at 160 working
voltage D.C. .. ... i $3.75
DUBILIER Plate Stopping Condenser, 00125 mfd.
at 1m0 valts N $ .35
DUBILIER 10% mfd. tondenser, 3 mfi. at 800. 3 at
600, 3% at 400 and 1 mid. at 200 working voits.$4.50

i
K VOItARE DDC. «eveeinaannnnosneaanssnss sl \

The Mayab — the
funeral plane carry-
ing the ashes of Pablo
Sidar—just before the

GENUINE R.C.A :Il:lI’!BREt? Tubes, 7.5 solt | | take-off from Tejeria
.C.A. 214- cetifying Tubes, 7. i o

filament., 530 plule VOIS ... $2.35 with the "Pilot Ra-
KENOTRON RLertifying Tubes, fllament mlmucss 5!8 dio” as American

10, plate 550 VOIS ... i 3
I escort

GENUINE DE FOREST Truusmitting Tubes shipped
vou direct from factory:

503-A, $30.00: 511, $30.00; 545, $33.75 (50 watt |
a.illators, modulators, ete.)

552, $24.25 (75 watt oscillator and R.F. amplifier,
low internal €apacity.)

566, $9.00 (half wave mercury arc rectifier, filament l
3 —plate 7500 volts.)

at that peint and we pu§hcd on to clear- Cruz may brag.

glgd ;:'eatger and a lifting ceiling. We The next morning I rode out to Te-
ad hoped to get through to Mexico City jeria on the Ford, following the Mexico

‘e 3 it q . low car iss. o ) .

frequencles from 40 to 7000 eycles. low camon, ey that afternoon. but the clouds were heavy  City express which leaves “the yards at

BRADLEYSTAT. ty E10, current eapacity 10 . G o 7 B 5
B eres. for. transnitters frent eapacite o8 and low over the mountains. We learned  six-forty. A cow got in the way of the

SPECIALS

AMERICAN DOUBLE BUTTON., will vespoml to

WAaRD |LEONARD- -1:100 ghin. Theasy-duty - redistor l here that the Mayab—the funeral plane  express, and when we passed by five min-
R.CA. Power Rhcostats (heasy duty) il eang 18 || carrying the ashes of General Pablo  utes later the argument was over and the
R AL A A Sidar. who was killed in an attempted  major portion of the animal was depos-
1-250000, ohms ;\-'nii'{m'n's};n'{(m'g'kééké{sl'n{n'de'sfr:nf non-stop flight from Mexico to Rio de ited along the embankment. Two buz-
fieuy, BRkelite, L il e ™ ) g w8240 | Janeiro—had taken ofi for Puebla. She zards were already at work. When we
r pedaets | returned shortlv. confirming our estima- returned that evening, weather making it
i 4 e Mo - - 2 . . »
forexeelemt ereiver . PO X tion of the difficulties in getting through impossible to push through to Puebla,
PILO ) ,TALC.kit, practically ¢
O diennies - Faaseximye PR s3a.50 that day. bones as white and dry as those of Tu-

PILOT Short Wave Plug In coils, set of five tor all
DANUE s s i o ksl s oot 9 By = 8 W 900 $4.55

| The Mayab isva Sikorsky. owned by  tankhamen were all that remained of the
the Governor of Yucatan. At the time of  cow.

, | our flight she was piloted by an old While we were unable to clear the
AMERICAN SaLEs CoOMPANY friend. Erret Williams. The Mayab car-  mountains that day we made a genuine

N 21 Warren St, New York City ries gas for twelve hours, and it is more  artempt at it. along with the Mayab and
than rumored that his excellency. the three escorting Mexican Army planes un-
Governor. will take advantage of this at  der the command of General Azcarate.

= n the next revolution. We had been requested to accompany
WII‘eleSS (Rad|0) ‘ the aerial funeral as an official American

B K e O ny s Govertment oMaais. Bats, Bells and Buzzards escort. and to keep Mexico City informed
Unusual opportunities. Expenses low—can earn part. Catalog free. Of lhe progrcgs Of thc funeral by radio

DODGE INSTITUTE, Oak St., Valparaiso, Indiana. . . . h
The Vera Cruz airport is located at We had been flying two and a half hours

Tejeria. about twenty miles west of the in an endeavor to climb over the clouds
————————— | city. There are no roads through the to locate the pass on either side of Ori-
HOTOELECTRIC CELLS swampy territory intervening. the only zaba, when radio word was received that

By Dr. Naroan R, Campbell and Dorothy Kitchie available transportation being a section of  the Mayab had returned to Tejeria.
?S;,“i:f},’gﬁ,‘,’ff' ;f??ﬁfﬁ}crf‘_]e,ff;iﬁ.-r‘d‘?'irc‘ffi?l: .the railroad conn.ecring Mexico City }Vi(h With something akiq to relief. we cut the
Tilustrated. $4.50 its seaport. Trains pass through Tejeria gun and began to kill our fourteen-thou-

ELEVISION [oeword by once a day in each direction. However, sand-foot altitude. When we arrived at

B Shdi i Misdpdal B 1. Sy S Pan-American  provides a Ford car the field we found that one of the escort

menE - RS EAtet: ; equipped with flanged wheels that ride the  planes was still missing. and it turned
ISAAC'PITMAN & SONS, 2 W. 45th St., New York | rails  I( is piloted by a Mexican youth (Continued on page 642)
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For complete radio
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customer. Nate  of
sale flled in hy dealer
establishes a  demnite
service check . . . the
fairest possible to
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with the
Velvet Voice

DANVERS, Mass.

A SENSATIONI

Because it has definitely set up extraordinary new stand- 1
ards of superlative performance, this amazing receiver has '
enjoyed a sensational reception this year. With 10-
kilocycle or better station separation and a superb tone
that beggars description, it brings new thrills to the man

who knows radio.

It is entirely new—new in principle—new in operation.
It employs the newly perfected Hopkins Band Rejector
System. By this method, clipping stations apart on a hair-
line turn of the dial is accomplished wirhout sacrifice of
perfect tonal reproduction. The moment you tune and
hear it, you sense the revolutionary difference berween it
and the fine radio of the open market. It is the set for
those who are satisfied only with the best!

HFL MASTERTONE 10/

A POWERFUL SUPER-
HETERODYNE WITH THE

Not just another super-heterodyne, but one
wholly different. Asidlc): from the exclusive usc
of the Hopkins circuit, it operates at a new
frequency. Employs a new pre-selection system.
New kind of R. F. amplification. With greatly
improved sensitivity, providing an unhampered
flow of every signal entirely through the circuir,
the reception range is really astounding. Far
away stations come in like locals! A clarity
of reproduction that holds you spellbound!

Try It and See for Yourself
Bounding power that places at your whim the
world of broadcast! Tone that in its sheer
realism is awe-inspiring. Magic-like in its stark
naturalness! Quick as a flash in tuning, it accepts

the chosen station to the exclusion of everything
clse in the air. You have never tuned a radio
sct like this before. You have missed something
in radio in not doing so. Try it in your own
home entirely at our risk. Give H F L the chance
t0 prove these unusual claims without risk of a
penny to yoursclf.

This Book Will Tell You

The coupon brings to you without cost a little
Brochure describing in derail this wonder
receiver. It tells its price. It tells you why this
set performs so amazingly. It points to an easy
way of its purchase. Mail the coupon today
and soon begin to enjoy radio as you have never
been able to do so before.

10-KILOCYCLE STATION
o SEPARATION

e

HoprkiNs BAND REJECTOR SYSTEM

DEALERS: Write for special H F L Franchise.
High Frequency Laboratories

Dept. A131, 3900 N. Claremont Ave., Chicago

HIGH FREQUENCY LABORATORIES, Dept. A131,
3900 Claremont Ave., Chicago.

Without cost or obligation, please send me a copy of
yout new Brochure describing the new 1931 H. F. L,
Mastertone 10 and your liberal selling policy.

Name

Address

City State
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NEEDS YOU

Learn at home!

THousaNDs of positions are opening up in
the field of radio. It seems certain that for
the next five years there will be more jobs
than there are trained men to fill them.

This is your opportunity! Study radio
now, at home. Train yourself for a position
as radio operator on a ship or in one of the
many new land communication stations. Get
the knowledge you need to become a radio
expert on installations or service.

Radio has only begun to grow. Get in
now, and rise with this fascinating business.

You don’t have to give up your present
job, or spend your savings on tuition. The
International Correspondence Schools plan
lets you learn while you earn—at home, in
spare time.

Famous radio authorities have prepared
the great I. C.S. Radio Course. It is com-
plete—up to the minute. Even the latest
developments, such as television, are cov-
ered. Many graduates of this course are
already earning big salaries in the various
branches of radio.

Find out feday just how the I.C.S. can
train you for a radio position. There is no
obligation in asking. Just mark and mail
the coupon.

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box 8280-K, Scranton, Penna.

Without cost or obligation, please tell me all about the
NEW RADIO COURSE

Nume

Street Address

City_ R State
1f vou reside in Canada, send this coupon to the
International Correspondence Schools of Canada, Ltd.,

Montreal

Dealers and Servicemen!

Write for Your Free Copy of

Ravio Bargain News

Issued Monthly by

Federated Purchaser

20 Hudson St. New York. N. Y.

RAYTHEON

RADIO TUBES
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(Continued from page 640)

out subscquently that he had pushed on
through to Puebla. The pilot told a story
that while the wecather had been rather
thick. and that cven though he himsel
had hit the railroad tracks twice while
flving through the pass. the hop was
really nothing to bother a good flier. The
Commandant of Balbuena Ficld. who was
flying one of the other escort ships. ap-
preciated his comments and with Mexican
gratitude promoted the pilot to official
fog flier. with standing orders to fly from
Mexico City to Vera Cruz. via Pucbla.
every day the weather is thick.

The following day was ideal—unlimited
visibility and a ceiling dotted high with
a few cirrus clouds. We made alti-
tude almost by the time we rcached
the pass. and pushed through with the
white cone of Orizaba above us. glisten-
ing in the sun. The planes of the funeral
cortege rose and fell languidly. Colonel
Leon leading in a Douglas. then the Ma-

The hottest place on
earth — Managua.
We wore coats be-
cause our shirts
were dirty

yab, two more Mexican planes, Cloyd
Clevenger in a Spartan. and the “Pilot
Radio.” The Mayab was the first to
land at Pucbla—our ship last. The field
at Puebla is well over seven thousand feet
above sea level. the air thin and we came
in fast. It was here that Pablo Sidar was
given his third funeral. the field named
in his honor, and we started our series of
hair-trigger take-offs.

We were first off the following morn-
ing. The prop scemed reluctant to grab
the light air. and the plane gathered
speed like a penguin. We were half-way
across the field before the tail was up.
and a hundred feet from the boundary
flags before she took the air. Burgin held
her down for speed. and a wheel clipped a
flag before he zoomed her over the pla-
teau. Sliping aft. into the shack. we
called M. Mexico City, and sent a mes-
sage to Secretary of War Amara. telling
him that the funcral was on its way.

We Miss a Revolution

The shadow of our plane brushed the

| side of Mount Popocatepetl. known fa-

miliary as “Popo.” A half hour later we
passed Ixtaccihuatl (known familiary as
“that mountain necar Mexico), and
shortly after. the ashes of Pablo Sidar
were landed at Balbuena Field for his
last funeral.

We laid over in Mexico City six days
for a motor check-over. during which time
we demonstrated the radio equipment to
the Mexican government. The three of
us were decorated for our participation in
the Sidar swan-flight. The Mexicans are
most hospitable.  They have a toast.

www americanradiohictorv com

“aterrasaqui suavi.” the equivalent of our
“happy landings.” and much flying was
done at the Bar of the Regis Hotel.

We were seated there one evening with
Sefior Modesto Huete. Consul General of
Costa Rica to Mexico. At another table
were the son of the lately assassinated
President Obregon. a girl. and our old
friend Colonel Leon. In struts a Mexican
apparcled according to the best Holly-
wood tradition. leather trousers and
jacket. spangles. lace and filigree. a gold
and silver holster. cartridge belt studded
like the harness of a pet pony. and all of
this glittering caballero topped with a
sombrero of indescribable gorgeousness.
He lurched to the bar with a natural
swagger accentuated by a recent over-
indulgence in native whiskey. and ordered
four “sententa cincos.” He drank these
with a generalissimo gesture. then cast his
eve belligerently over the cantina. The
Mexican started as he saw young Obre-

\"-.
My,

gon, stumbled over to the table and be-
gan to pull an ornately engraved revolver

from his holster. He was watching Ob-
regon’s face, not his hand. and his be-
fogged eyes failed to read the fact that
Obregon had drawn an automatic from a
shoulder strap, and had it pressed against
his lace-covered belly. In a flash. Leon
reached across the table. forced the re-
volver back into the holster and the
Mexican from the table. As Leon led the
incipient revolutionist from the cantina.
Obregon slipped his own pistol under his
armpit. lit a cigarette and ordered an-
other drink.

Sefior Huete turned to me regretfully.

“Leon is a fool.” he said. “He should
not have interfered. Obregon would have
killed him in another moment. Now he
may go out and get himself into trouble.
Things are not as they used to be—"
The voice of the Vice-Consul was sorrow-
ful. “In the past year there have been
only five—no. not even five. only four—
people shot here in this bar.”

A Tight Squeeze

A wet field and a difficult approach
added zest to our take-off from Mexico
City, which is even at a slightly higher
altitude than Puebla. We skimmed over
the trees with something less than inches
to spare and headed south for Puebla. A
lowered ceiling. with the mountains
shrouded in clouds. balked us just before
the entrance into the valley. and we
turned back in an effort to make the
northern pass. As we flew over the flying
field we had left an hour before. we wer=

(Continued on page 643)
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joined by Colonel Leon in a Douglas.
who. so we later learned. had set out to
nnd us on the theory that we had cracked
up immediately f{ollowing our take-off.
Aviators’ funerals had become a habit
with him.

The north pass was clear, and we were
just pushing through. when the oil pres-
sure dropped. necessitating a second re-
turn to Mexico City. On the way back
we radioed M to locate Eddiec Walsh. the
Wright mechanic, at either Saborn’s or
the Regis. and he arrived at the field just
five minutes after the plane. A bit of
dirt removed from the check valve, and
we were off again. a half hour later. with
another hair-graying attack on the shrub-
bery at the far end of the ficld. The de-
lay had given the clouds just time enough
to build up in the northern pass. and. as
we poked our nose into the mountains.
they closed in behind and above us. We
were imprisoned in a series of wind- and
rain-swept vallevs eight thousand feet
above the sea. Radio communication with
Vera Cruz informed us that weather was
clear on the coast, and our only chance
was to feel our way. under a fifty-foot
ceiling. down the narrow valleys. They
tried to flag us down at an emergency
field, the one and only flat spot in the
mountains, but we werc past, a roaring
shadow in the mist and rain. almost be-
fore we saw it; and the valley was too
narrow for even the tightest sort of a
vertical turn.

The sea and a broken sky above were
welcome sights,

Another night in the town of the three
B’s and we took off for Guatemala City.
stopping en route at San Geronimo for
gas. The early part of the day was per-
fect, and Orizaba could be seen glistening
to the northwest for an hour and a half
after the take-off. As we came in for a
landing at San Geronimo, the starter
waved us off with a red flag. Burgin
gunned the motor, and as we zoomed
over the runway a peon languidly arose
from the grass where he had been in-
dulging in a morning siesta. A checkered
flag then indicated that the field had been
cleared of obstructions.

We were accompanied by one of the
Pan-American Fords, a companionship
that was gratefully acknowledged when
the weather thickened a hundred miles
north of Guatemala City. Guatemala
City is situated on a plateau five thou-
sand feet above sea level and can be
approached either over the eight-thou-
sand-foot mountains surrounding or
through one narrow pass. A wx report
informed us that while there was a two-
thousand-foot ceiling at Guatemala City.
the sky was completely covered. leaving
the pass. rapidly filling with clouds. as the
only possibility. The Ford pilot knew his
way, and we followed close behind him
until actually in the pass. when he radioed
us to keep a mile between the two planes
in case the pass closed. forcing him into a
tight turn. The ceiling dropped just as
our wheels touched the airport at Guate-
mala City.

The next morning a heavy loud of gas

(Continued on page 643)
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AmerTran products have been recognized since 1922 as the best
available equipment for every conceivable application in the field
of sound reproduction. Comple