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LEARN

Iy

RADIO-TELE

TALKING PICTURES~LOS ANGELES

Come to sunny California where many of the world’s most famous
Radio Stars make their home — where the great American Tele-
vision Laboratories are located — where hundreds of trained Sound
Engineers and Mechanics are employed in the Talking Picture
Studios, Broadcasting Stations and Theatres of Hollywood.

Railroad Fare Allowed to California

Don’t worry about the expense of the trip! For a lim-
ited time we are allowing railroad fare to Los Angeles
from any point in the United States. This is deducted
from your tuition, so the trip costs you nothing extra.
Take advantage of this opportunity to visit Los An-
geles and Hollywood, and prepare for a good job at
the same time. Mail the coupon for full particulars!

PRACTICAL SHOP TRAINING
At the Oldest Trade School in the West

For over 25 years National hag been training men by
the practical shop method. Over 20,000 ambitious men
from all over America have come to National for their
training. You’ll find National graduates working in
the famous Studios of Hollywood, in Talking Picture
Theatres, great Broadcasting Stations, for Radio Man-
ufacturers and Dealers, while many have gone into the
Radio business for themselves and are making big
money as their own boss. What they have done, you

can do!
MANY JOBS OPEN

10,000,000 Radio sets to be constantly serviced! 600
Broadcasting Stations employing trained Operators
and Mechanics! 10,000 Theatres equipped for sound
and the job only half done! FEight stations already
sending out regular Television programs! New jobs
will be opening up every day—hundreds of golden

NATIONAL TELEVISION, TALKING

PICTURE and RADIO SCHOOL
Dept. 311E
4006 SO. FIGUEROA ST., LOS ANGELES, CALIF.

opportunities for the trained man. And you can pre-
pare for them in 4 months at National!

FREE EMPLOYMENT SERVICE
Spare Time Jobs While at School

‘When you've finished National Training—four months
of practical Shop Work in the great National Tele-
vision, Talking Picture and Radio Shops,— then
National's Employment Department will assist you in
every possible way to get the job you want, And if
you're short of money, National will gladly help you
to get a spare time job to pay your living expenses
while at school.

MAIL COUPON FOR BIG FREE BOOK

Get all the facts! Mail coupon below for our Big Free
Book, telling all about National’s famous Shop Train-
ing and the many jobs opening up in these fascinating
fields. No cost or obligation! Just mail the coupon.

o= === -

ational Television, Talking Picture

| and Radio School, I

Dept. 311E, 4006 So. Figueroa St., I
Los Angeles, California.

Please send me your big new Free Book on I

Television, Talking Pictures and Radio, and full |

details of your Free Railroad Fare offer.

Name..._____ _

Street No.

City State..
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mportant and far-reach

ing developments in i"‘ TR Yokt  ~ . ’ \

Radioccreatesudden

S D s excellent
set analyzer

cially trained Radio
v
fit yourself for the hig-pay opportunities that Radio offers.
been in the radio husiness for vears. With its help vou can quickly
diagnose any ailing Radio set. The training we give yvou will enable
yvau to make necessary : i
will transform ou into an expert quickly.
Radio. Wiring rooms for Radio, installing and servicing scts for - p & 4

all-electric sets. By hecoming 4 certificd R T, \. Service E
Radio service man ccertify you . . . fuenish vou with a marvelou
Serving as a “radio doctor” with this Radio Set Analyzer is but one This amazing Radio Set Analyzer plus the

Man, vou can malke hiv money. full time or spare time, and
L ] [
Racdio Set Analvzer. This wonder instrument. together with our train 0 taln ln [
ing. will enable vou to compete successfully with cxperts who have
n h iation
of the many easy wavs by which we help vou make money out of Ecigns givem o, Iby) Hhe . usser]

Service Men.
hooter included
ANY skilled Radin Service Men are needed now to service "' 00 er 1”6' u 8
We will quickly eive vou the training yon need to qualify as a
analvses and repairs
With it. vou can locate troubles in all types

dealers, bulldm" and installing antomobile Rad!o sets, constructing of scts, test circuits, measure resistance
and installing -:hort wave recemvers | thnse are a few of the other and condenser capacities, detect defective
ways in \vhlch our members are cashing in on Radio. tubes.  Knowing how to make repairs is
As a member of the Radio Training Association. you receive personal Sxpert li\‘l::s:\-lln-i ‘;h—:tdt:th-rRiL(‘)l)ISectls\;e'tr;lz‘;:erb
instruction from skilled Radio Engineers. Upon completion i the e Bt = e ’

With this Radio Set Analyzer, you will be
able to zive expert scrvice and make big
money. Possessing this set analyzer and

training, they will advise you personally on any problems which arise
in your work. The Association will help vou make money m vo

spare time, increase your pay, or start you in busmess The vasiest, knowing how to use it will be but one of
quickest. best-paying way for you to oet into Radio is by joining the the hcn.ma that will be vours as a member
Radio Training Association. of the R.

W flte fOI‘ NO-COSt Membershlp F |an
We have worked out a plan wherehy a menibership enrollment new:t r————— —____—___._ ________ :
not cost vou a cent. Our thorough training and the valuable Rul | Fill Qut and Mail Today! {
;etlﬂﬂifl!\lzel can I?c vours. Write at once and find out how casily | RADIO TRA!NING ASSOCIATION OF AMERICA . i
oth ot these can b ' I
N N | Dept. RNA-3, 453 Ravenswood Ave., Chicago, Il i

ow is the time to prepare to be a Radio Service Man. Greater | Gentl . Jeedil f your No-Cost |
opportunities are opening up right along. For the sake of extra | \;[ent Iem_e_il: ‘F‘“(""]]e t( ‘i,tfuns gd i}n?glrmat?on O’{; i
money in vour spare time, bigger pay, a business of vour own, a | h e )ctiup g nl»e“ la . ;i dio quick
position with a future. get in touch with the Radio Training ARSOTL | how to learn to make real money in radio quick. |
tion of America now. | i
Send for this No-Cost Membership Plan and Free Radio Handbook | Name..oooo oo, e oot P !
that will open vour eves as to what Radio has in store for the ambi. | i
tious mait. Don't wait. Do it now | !
| \ddress.......... B e S D R s , |
RADIO TRAINING ASSOCIATION OF AMERICA I i
Dept. RNA-3 4513 Ravenswood Ave. Chicago, il : G Py i s s e 20T - o (S AR e i A e =
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Act new and receive in addition to wy bis

free hook Rich Bewards in Radio,” this
Service Manual on J). AL, ad Battery
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oull Get Fsrills Adve
BIG PAY in RADIO

Rad}osAmjz

J. E. Smith, Pres.

You like action, romance, thrills? You'll get
them in Radio—plenty of them! Big pay, too.
That is why [ urge you to mai! the coupon below
for my free book of startling facts on the variety
of fascinating, money-making opportunities in
this great, uncrowded field. It also explaius how
you ean quickly learn Radio througzh my amaz-
ingly simple 50-50 method of home-study training.,
even though you may not now know the ditfer-
ence between a “Screen Grid and a Gridiron. ™
Thousands of men who knew absolutely nothing
ahout Radio before taking my course are today
making real money in this growing industry.

Thrilling Jobs That Pay
$50 20 $100 a Week

Why go along with $25, 330 or 345 a week in
dull, no-future work when there are plenty of
zood jobs in Radio that pay 3$59. 375, $1d0) and
more a week ? For instance, by taking my traio-
ing, you can see the world in grand atyle as a
Radio operator on shipboard. There are many
splendid openings in this line with good pay plus
your expenses. You'll also find thrills aad real
pay in Aviation Radio work. Broadcasting is an-

Opuerators -)u ships see the warld asd get
1
good pay plus cxpewses,

browllyis Opening

Hundreds of Big Jobs Fvery Year |

other field that offers big pay and fascinating
opportunities to men who know Radio, And think
of the great, thrilling future for men with Rudio
traininyg in Television and Talking Movies. My
free book tells all about these and many other
branches of Radio that bring you in contact with
interesting people, pay big money and make life
pleasant for you, Without doubt, Radio training
is the key that opens the way to success. And
my training, in particular, is the only training
that makes you a RADIO-TRICIAN—the magic
word that means valuable recognition for you in
whatever type of Radio work you take up after
graduation. You'll see why, when you receive
my interesting book,

Many Earn $200 to $1000
in Spare Time While Learning

You don’t have to quit your present job to take
my course! You stay right at home, hold your
iob, and learn in your spare time. 1 teach you
to begin making extra mouney shortly after you
nrall, My pew prastical metlod makes this pos-
T zive you es intental nnttits that teach
buthl amd service practically every type of

You to

™ i Get a free copy
1 by mailing the
eoupun below,

en ‘*'re

I will Train You at Home to Fill
a Fascinating Job in Radic

Many of my students carn $15,
I yun Lleude r=nv|

m iving set made.
A0 weekly wh
Flgin Court, Jarck

: lewrning.
Mivcl.

\ll,
mwade at least $1,500 servieing and repai
gets and I am just starting my thicvty-thivd lesson,’

Get My Free Book

Send the conpon below for my 64-page hook of oppor-
tunities in Radio and information on my home-study
truining. It has put hundreds of fellows on the road to
bigger pay and success. It will tell you exactly what
Ladio offers you, and what my Employment Depart-
ment does to help you get into Radio after you gradu-
ate. I Lack my training with a signed agreement to
refund every penny of your money if, after completion.
you are nut sntx.\he&1 witl the Lesson and Instmctmn
Service I give you. [Mill in and madl the coupon NOW!

J. E. SMITH, Pres., Dept. 2CR
National Radio institute
Washington, D. C,

Travelled 75,000 Miles

“Dear Mr. Smith: I have workel ag
Junior Operator on board 5. 3. Dorchester
and Chief Operator of the Chester Sun. I
have travelled from 75,000 to 100,000
miles, visited ports in various countries,
fished and motored with millionaires, beca

on airplane flights. ete,””  Robiu D Cawp-
ton, Radio Ntation NXSAC, JMoaunhattan,
Kansas.

$400 3 Month

“The Radio field is getting
bigger and better every year.
[ bave made more thau $100
each month and it really was
your course that brought me to
this.” J. G. Dahlstead, Station
KYA, San Francisco, Cal.

www.americanradiohistorv.com
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| Washington, D. C,
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I5-550
METER

ALL‘\X/A\/ tt the only

INCE the advent of the Scott All-Wave 15-550 meter
superheterodyne, this receiver has become the pref-
erence of extremely particular listeners, the world over.
It has become the radio of Kings and Presidents—of
American Consuls abroad and of Foreign Consuls here—
] of music masters—of broadcasting
stations who use it to pick up short
wave transmissions for re-broadcast—
and it has become the dependable in-
strument of radio broadcast advertisers
whoneed a receiver with a widedaytime
range and with tonal capability by
which the quality of advertising broad-
casts may be accurately checked. And
its owners have written enough prais-
Pioneer Builder of  iNE letters about this receiver to fill six
World Record Receivers  big volumes! Think ! Not six volumes of
ordinary testimonial letters, expressing mere satisfaction,
but rampantly enthusiastic letters that tell of loud, clear,
perfect reception from stations 7,000 to 10,000 miles
away. They’re letters from American owners who tune
in Europe and the Orient as fancy dictates. And there
are letters from foreign owners, men and women located
at all points of the globe, who listen to America and
other far-off lands with their Scott All-Wave receivers.
Scott owners living in every state in the Union have
written, just to tell us that the Scott All-Wave they
purchased, gives them more than the results we promised
them—more than we are promising you here. And people

E. H. SCOTT

living in 63 foreign countries have
voluntarily written their testi-
mony of the Scott All-Wave’s
prowess as a dependable ’round
the world receiver. Six big vol-
umes of unsolicited praise from
over 600 owners—and there are
hundreds more
Scott All-Wave
users who are too
busy listening to
the whole world,
to write us!

ZEESEN
GERMANY

JOAK
JAPAN

Expect Great
Things

SPECIFICATIONS
Custom built in the labo-
ratory-—by laboratory
experis and entirely to
laboratory standards.
Superheterodyne circuit. »
Covers all wave lengihs
15-550 meters. Twelve
tubes. Pre-selector R, F.
stage, Three I. F, stages.
Double push-pull audio.
Perfectly matchedspeaker.
All coils treated to with-
stand climatic extremes.
Chassis and amplifier
chromium plated.

If you live in the
~— United States, order
= your Scott All-Wave
— L in full anticipation of
hearing London, Paris
T or Rome! Your set will
=—  be tested on actual re-
ception from one of the
stations in these coun-
tries before shipping.
Order it too, in full belief that you will hear Germany,
France, Holland, Australia, Indo-China, South America,
Central America, Cuba, and the other strange places
you’ve always wondered about. You’ll hear them with
your Scott All-Wave—and with perfect clarity and exact
tone! Then remember, your Scott All-Wave is guaran-
teed for five full years against defect in material or work-
manship—the broadest, most completely protective
guarantee ever placed on radio equipment.

Result of Round-the-World Research

The Scott All-Wave was not designed to be just a good
receiver for domestic reception. Instead, it was designed
and built especially for foreign reception, by an engineer
who has made 3 complete trips around the globe to study
radio conditions—and overcomes the difficulties hereto-
fore encountered in such work. Perfected for reception of
foreign stations,the Scott All-Wave automatically became
themostefficientreceiverpossibletobuy,fordomestic work.

VK3IME
AUSTRALIA

The E. H. ScorT RADIO LABORATORIES, INC.

(Formerly Scott Transformer Co.) ¢

4450 Ravenswood Avenue

Dept. N3 + Chicago, Ill.

www.americanradiohistorv.com


www.americanradiohistory.com

G58W
ENGLAND
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e ]n a 6 months test.
2P (June 6% to Dec. 5"1937)
. every progrom excepl

2 ing two. transmitted
from VK3ME, Mel-
bourne Australia, was
logged and recorded
with loud speaker

volume in C/ucaqo

Just a few of

the letters that

have come in from

all over the world. Read

them—then send the coupon.
NEW ZEALAND REGULARLY

Have had S5 nights consecutive reception of compirts

program from 2YA. Wellington, New Zealand. One
right I had them for nearly 3% hours, using an aerial

only 49 ft. long, A. R. Miller, Calis.

CONNECTICUT HEARS EGYPT
Reception on short wave nothing shiort of marvelous,

Australia. { win

ITEARS TIIE WORLD
1 have had Big Bea, Chelms.
ford. England;
from 12RO, Rome, Ttaly; the Mar.
sellaise, from FYA, France,
Laughing Jack Ass, from VK2ME, Sydney,
writing to express to you my
greatest thrill since I began twisting the dials,

G. Bermel, Illinois.

RECORDED AUSTRALIA
Last Saturday night { received VK2ZME. Australia, loud
enough to make a record of it. I!. suddenly gave me a
thrill o hear the announcer say **The time is 20 minutes

741

FIGN RECEPTION...

VK2ME TOO LOUD

Sunday morning I was listening to what I thought was a station
in S. A., when in comes the call-letters, VK2ME, Sydney,
Australia, and I only had the volume control turned about
half on. Yet it was too loud for room reception. I could not
quite believe all the testimonials I recad about the Scott
All-Wave, but results this morning have removed all my
doubts that the Scott is the King of all radio sets.

B. Firmer, Mich.

EUROPE LIKE LOCAL
I am getting England, Italy and France. good
as local stations on just an inside aerial.
B. Leger, Mass.

CUBA ITEARS CHICAGO
The Scott Receiver is just what we need here
in Cuba. On the long wave we have had over
50 stations in U. &.; on the short waves, [
have had bchenel:ndy. Pittsburgh, Boston,
Chicago. etc. Also Italy, with as much volume

as [ get Pittsburgh.
B. Chibas, Cuba.

GREECE ITEARS THEM ALL
Performance on the set has been very satis-
factory. Have been receiving London, Buda-
pest, Prague. and Belgrade, Poulouse, Barce-
lona, etc., and a score of unknown stations.

M. D. Cenerales, Greece

HAWAII LIKES SCOTT
Station F31CD, Indo-China, comes in every
night as clear as a hell, while \W2XAF, I can
tuneinany time of the day theyareon the air.
E. Bernard, Hawaii.

THE PHILIPPINES, TOO
The Scott All-Wave Receiver is far beyond
my expectations. So far [ have logged London,
Romanapoli, Radio Colonial France, Moscow,
Russia, Saigon, Indo-China, and Japanese
stations on short wave,
R. A. Balanquit, P. L.

ITALY LIKE LOCAL

The performance is simply wonderful. The
same day the set arrived I got Italy as cleac
and strong as though it were a local station.

R. Collazo, Porto Rico.

ILLINOIS

Grand Opera,

PORTO RICO CETS ENGLAND

Daylight reception of English, French, and
Italian stations is constant with loud specaker
volume. They come in with a bang.

J. M. Lieber, Porto Rico.

SIAM HEARS EUROPE

Although in a reputed bad location I have
logged Chelmsford, Rome, Hoiland, Paris,

and the

i picked "g’ the Belgeniand, in Alexandria Harbor, to 4, Sunday afternoon,” when it was 20 minutes to and U. S. A, stations with fine volume.
gypt. Australia comes in us lhud a3 2 local. 12 Saturday night here. J. R. Cole. Miss. W. Kuox, Siam.
S J. B. Tracy, Cona.
E ND C O U P O N for full f THE E. H. SCOTT RADIO LABORATORIES, Inc. a
: 1150 Ravenswood Ave., Dept. N3, Chicago, Ill. :
Read a few of the letters from the six big Pa rtwula rs I Send me full details of the Scott All-Wave .
volumes of praise. They're reproduced on 8 [JSET BUILDER ] DXER [ DEALER 3
this page. Then send coupon for the whole story of the Scott § v :
All-Wave—for particulars of the advanced design and precision . ame : )
engineering and custom construction which make its sensational g Street 2
performance possible. You'll be surprised, too, at its moderate § 1., State -
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With the New

MIDWEST
SHORT-WAVE
CONVERTER!

Again Midwest demonstrates its leadership by offering vou radio's -
newest and most sensational development—\WORLD- WIDE recep-

tion with an all-wave converter. This new Midwest converter readily

converts any A.C. set of adequate sensitivity into a short-wave

receiver for reception of police calls, airmail and passenger plane conversation, ships
at sea, etc, and, under {avorable radio conditions, even broadcasts direct from many
foreign stations located throughout the world. This Midwest Converter uses 4-fubes
and is self-powered—no drain on your set.

Spring and Summer are Best
Self-Powered R =
- ception
Many converters recently put For Short wave ¢ p
O"d.thef markcyt dep]ept'll ontthe Have you ever listened to a program direct from Paris,
LAG10MION I;O“er SAD pil Siia France?—Berlin. Germany >—Havana, Cuba >—Genoa.
s}tram onl\tllle pO\\qu Slipp{’I_Oli Italy P—South America? ecte. If not. you're missing
the set(.: Yortso ““tﬂ t]le Kt' the fascinating thrill of a lifetime. It scems like a_dream
we.st OT“ €N er.l 1 -‘als 115 to be able to pick up the flowing strains of a quaint old
31‘1‘1’; p{:’\f:)?gsstﬂr‘;:'lo;‘d;;cgl 3?; folksong or the fascinating rhiythm of the latest Spanish
’ dance direet from some far-off country. Yet. this new,

erart];feorsrenteis a"‘],g“ (fltsher:oo?a;;s ditferent kind of entertainment h'; now within S\'our reach. COM p LETELY

1 . ‘ N § And remember! Right now, during early Spring and i
ception due to reduced voltage. Suinmer, is the best time for short-wave reception, ASS EM B LE D =

Total of 15 Tubes
When Used With AC-11
15 to 550 Meters

This amazing new short-wave converter employs
4 tubes, having self-contained power unit. It uses
one 280, two 227, and onc 224 tubes. When used
with the very latest model Midwest 11-tube super-
heterodyne, shown on the opposite page, it gives
you a total of 15 powerful tubes, and ALL-
WORLD ALL-WAVE reception unbeatable cven
in receivers costing several times as much.

Span the
Ocean . .

—defeat the barrier ot
space—enjoy the thrill
of world - wide recep-
tion with the new \id-
west Short-Wave Con-
verter. 1t's  fasci-
nating. alluring enter-
tainment. Hook up
with a Alidwest Con
verter and hear sta-
tions you never even
dreamed existed.

NO PLUG-IN COILS
Every Important Feature

Midwest Radio Corp. 1. Ball-hearing variable con- 8. Thoroughly filtered

5
R ETO! e .

tv.m \
/

o - - - denser floated in rubber 9. Non-regenerative detector
l Dept' 53 c’ Cmcnpngtn, 0. l 2. Accurately peaked I. F. at 10. Vernier 6-1 slow motion
Gentlemen: Without obligation on my part, please 575 K. C. . . dial (illuminated)
l send me complete details of the amazing new Mid- l 3. No changes required in set 11. No troublesome body capa-
i west Short-Wave Converter. This is NOT an order, . & Cg’“gi;;"lyp"(‘ggr r‘élc‘gﬁg‘)a"d - f,‘:g\ e osial]
N 5. Self-healing electrolytics 13. Shielded output cable
l NAMEe. ..o L R A AL 6. Scicntifically shielded 14, Extremely simple to con-
i 7. Noiseless low-loss switching nect
. Address. . . l device.
. TIOWTR ST e TOTTaa e P TN s States see de. srrPe 5o a MIDWEST RADIO CORP
°
Towna.......... Model........ Radio (State make) . Established 1920
Immessescsnemmmll  posc Cincinnati, Ohio
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Variable-Mu |
and REAL |
AUTOMATIC =
~ VOLUME |
CONTROL
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RADIO FANS! What a radio!
\ powertul new 1l-tube super-
het. at an unbelievably low price.
Reception  cqual to  fifteen or-
dinary tubes — in a perfectly
balanced, non-oscillating, non-
radiating, super-heterodyne TEN-
TUNED circuit with real anto-
matic volwme control that holds
those powerful locals down to the
same volume as the distant sta-
tions  and  counteracts  that
annoying fading on weal stations.
Two  Push-pull Pentode power
output  tubes with twice the
power and four times the sensitiv-
ity of ordinary 43's—and Multi-
Mu tubes, together with o -24
first detector, wives vou SIN
SCREEN GRIDS.  These six
sereen  grids, together with the

=27 oscillator, second detecror, first A, T, and autoamatic velume
control—the —80 tubes—uvives total of ELTEVEN TUBES. The use
of a band-pass or pre-sclector stage. together with Multi-Mu full range

tubes, mukes this radio actually surpass 10 K. C. selectivity.  Absolute!ly

eliminates those noisy singing “birdies”’ and annoying cross talk.  You'll ASIOWAS @B B . "
be positively amazed and delighted when you see this sensatinnad new

set—hear the beautiful. mellow, cathedral’ tune—know what it means s oo

to have that pin-dot selectivity and unequaled sensitivity together with

true tone fidelity,
Be convineed—TRY A MIDWEST 39 DAYS BEFORE YOU BUY DOWN

Don't send a penny. Mail coupon right now for amazing FREE trixl
oifer and complet: details.  You'll be surpriseil,

Deal Direct with Factory
SAVE UP TO 50%

N tuef t o the hiEstoey of padie . + pewertul oset b
wiceg,  Deal direct

Read What Enthusiastic

1] Slidnest's anginzing with the hig MIDW T Vastery
Users say' L L Lt Suve the jobber's Your outtit will yeach you splendidly 19 I vlagidly
; tested with evervthing in nlaer realy ta plig i v zembline Fovertain
Califarnia User Hears yourselt fur S0 days absolutely FREK < (hon e R
Japan and Australia S0 per Pene in buying diveet fron fae c—insure satisfieting
. dead divect with Hhe world’s veteran  vidlo builders
It s ogat ihrill to jump to all pay MIDWEST And et derget-—every ALTDAVENST
[ - Mexica, Canadla, as well o Ui ked by oan absolule  guarantee
Cuba and Vhaoly with my :-I\\-I-:n Iv § St W Yau raie ng risk,

Milwes From 100 te
ali the Japanese and Sustealinn st 1
vote QL weather permitting.  Fvery oduy
boa

n Hing  ew ations that Ty
never ard befove. " .
{ tarry 0 Jdones, Crueagle. Calif

Gets California, Mexico
Havana, Nova Scotia

[ Dave received ny Midwest <1 in per-
wulition s ame well

HIU ey Manlel Th-11 huve
staris ]KFE and . KGO in Calivar
CMN —tlavana, VAS—=Claee Ruy, N, >
NFR= Viflae  Aewma, Mexiva. T lpve

! statians fur the fivst nhbdt, 1
ved palice sy from Chieag
pocianati and am able to sepavate t
Compiete Line of Consoles ns berter that 1 lve seen on gas
Rush chee conpon fur ik, besiifnl e wr oot seganless ol priee. [ ean eal
tharn Wheirnates the corngphe ine of M{ { *ony t wi my tetier’s  set wi
WEST connole cabi Al new. AW diijer o= 0 Wil 0L Gure Linies as i
You'tl map with tion le-en YO sew 1 f
civeti I T i . .
bt e, evere AIDWERT 4 s o Lebanon, |

The waivdog is FREE-S dogst
a vl Ruah the crupon—NO WY

MIDWEST RADIO CORP.  §

Dept. 53 Established 1920 Cincinnati, Ohio
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DO you know how the broadcasts
from ships, airplanes, submarines,
and even the play-by-play reports of
golf tournaments are made possible so
that you can hear the results over your
favorite broadcasting station? It is not
possible to run wires from a broadeast-
ing studio to moving vehicles and it is
not practical to run trailing wires be-
twecen the studio and the out-of-the-way
places a golfer gets into. Many people
wonder how it is done. Tt is actually
done by means of a new short-wave
broadcasting link, what we have termed
a “walking transmitter,” that can be
carried by the announcer or by a field
engineer, which sends out, via radio,
the events to be broadcast. These low-
powered short-wave signals are then
picked up by a short-wave receiver, lo-
cated nearby at a base or directly at the
studio, and placed upon the modu-
lating apparatus of the transmitter.
Everett Walker tells of this new devel-
opment in this issue.
* k%

Dip yvou know that most of the fun-
damental principles of television were
discovered and put into actual practice
many vears ago and that the scanning
disc is “as old as the hills”? Read
Licut. Wenstrom's survey under the
title *The March of Television.”

*x Kk

Dip you know that radio waves of very
short lengths could produce fever in
living individuals and if applied in suf-
ficent amounts to certain small animals
could produce paralysis and even stop
the action of the brain? Dr. Sax| tells
of some of the new applications of radio
in surgery and, as well as discussing
some of the biological phenomena, tells
how these extremely short waves can

be used instead of the surgeon’s knife

in performing bloodless operations.
* ok %k
Do you know the principles upon
which the various types of loudspeakers
operate, how they are constructed and
how they are being improved? Dr. Free
gives you this information in his article
on page 758.
B
Dip vou hear about the new triple-
twin tube which can be used to replace
the detector and all of the audio am-
plifier and power tubes in a modern
radio receiver? See the contents page
for John Borst’s enlightening article on
this subject.
* ok x
HAVE you hcard what Rapro News is
doing for the hard-of-hearing, in a series
of articles telling how the science of
clectronics can be applied in overcoming
this handicap for the deaf by means of
vacuum-tube circuits, amplifiers and mi-
crophones? Read Mr. Royce’s article
on a group hearing device for the
hard-of-hearing to be used in theatres,
auditoriums and chgrclles.
*

Do you understand how curves and
charts are used in technical descriptions

in radio. or are they “over your head”?
Read the series of articles on the use
of graphs and charts in radio of which
the article on page 772 of this issuc is
the third.

w3 %

Do you need a set tester in your work
that wiil perform many new tasks and
that you can build. simply. on your
work-bench at a recasonably low cost?
Read of this new development in Mr.
Gerber’s article in this issue. He tells
you how to build it and how to opcrate
it satisfactorily for all servicing and
testing work.

* sk &

Do you read all of the articles and
the departments in which you are in-
tercsted in Rapio NEws, consistently
and carefully? If you are occupied in
the radio industry it will pay you to do
so. If you are a student trying Lo gain
needed education in this field, it will
pay you well. If you are an engineer,
vou will find many things in the follow-
ing pages that may have a direct bearing
on your present work. If you are an
experimenter, you will find new things
to do and new solutions to your prob-
lems. If you are a set builder, you will
find advanced designs to work on.
whether you are experienced or a hegin-
ner. If you are interested in radio at
all, you will find a complete monthly
roster of new developments and activi-
ties in the radio field.

® ko

Tue Editors are always glad to hear
from readers regarding their necds and
desires for futurc articles. We shall
feel well pleased if we arc able to in-
clude, each month, one article of spe-
cific interest to every type of reader, as
well as the general articles which keep a
man posted on what is going on.

k*k ok ok

Tue following are excerpts from
readers’ letters regarding the contents
of Rapio NEws:

“I have not been a subscriher to
Rapio NEws very long, but, believe me,
1 certainly do enjoy reading it. \When
I get through with one issue I can
hardly wait for the next one. I enjoy
articles by Mr. Zeh Bouck and by Mr.
S. Gordon Taylor especially well.”

ELpon W. PaynNE, Hudson, N. C.
* ok Xk

“I Have enjoyed your articles in
Rapio News and think they are of
great value to us who keep radio and
electrical equipment in repair. After
going to school to learn repair methods,
1 was in need of a tester and built the
one described in Rapio News by Mr.
George Ileming. 1 still am using it and
feel that 1 have a home-built tester that
has an edge on a lot of the factory jobs.”

EArRL MASTERSON,
East St. Louis, IIL
%* * *

“May I congratulate you for the ex-
cellent articles and circuits you publish
in vour wonderful magazine. Rablo
Nzws. It may be of some interest to

www.americanradiohistorv.com

The Editor—to You

you Lo know of the results I have had
on the short-wave set published in the
October issue. Among some of the sta-
tions I have received on it are VK2ME,
Svdney. Australia; 13RO, Rome. Italy;
PCJ, Holland; G3SW, Chelm-ford,
England; VRY, Georgetown, British
Guiana; SUS, Cairo, Egypt; CM2MK,
Havana, Cuba; NXDA, Mexico; CGA,
Drummondville, Canada; KIO, Kahuhu,
Hawaii; KIXR, Manila, P. I.; LSN,
Buenos  Aires; VE9CL, Winnipeg,
Canada.”
Frep L. DavEY,

Port Hope, Ont., Can.

* * *

Sonie of our readers take great pains
to insure their copies of Rapio NEws
from going astray. Here is a letter from
Burton DProctor of Preston, Maryland.
He says: “Wouldn’t it be possible for
you to make up my address plate with
the name ‘Maryland’ written out in
full? The reason I want this done is
because my last copy went to Preston,
Missouri, before it came to me and held
me up a few days. Anyone can mistake
the abbreviation Md. for Mo., and, as
this has happened a number of times,
it delays me in getting my magazine. 1
hope you can do it, because I expect to
be a subscriber to Rapio NEws as long
as I last and it lasts.”

* k%

“FoLLowING the contents of Rabio
NEews for a considerable length of time,
I am convinced that it is the only me-
dium by which radio men can keep in
close contact with all branches of radio
science and industry.”

ApuL KerimM, Istanbul, Turkey.
* ok %k

“IT 15 not often I write to Rapio
News. I have taken it for nine ycars
and have preserved every number. 1
should hate to be without it. Here is
wishing you every success.”

FraNk VINCENT,
N. Battleford, Sask., Can.
* % *

“As A reader for some years now of
Rabro NEws, I take the opportunity,
notwithstanding that a foreigner’s views
may not cut much ice, on your magazine.
Ilike it. I read it with avidity and con-
siderable intcrest. I get the September
issue in the middle of August. It is, I
think, more comprehensive and intelli-
gently instructive than any we have
here.”

C. J. TEMPERLEY,
Newcastle-on-Tyne, England.
* % %

“YoURr publication stands alone as a
textbook for the serviceman and engi-
neer.”

GEeo. V. SaNncoMEE, Harrisburg, Pa.

* * %

“BeLIEVE me, there is nothing like
Rapro News in the radio world.”
Epw. L. MarviN, Los Angeles, Cal.
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View in R. T. I,
Lahoratory. Only
home training to
give this valuable
feature,

X

Why be out of work? Why struggle along on a merce $20
or 825 a week no-future job? There is no need for you to
do either, because Radio, even in these times, gives employ-
ment to hundreds of thousands and ACTUALLY NEEDS
MORE AND BETTER TRAINED MEN AT GOOD PAY
right now. Over 15 million Radio sets now in use need ser-
vice. Over 600 Broadcasting stations on the air are still
going full time. THOUSANDS OF NEW JOBS, never
hefore existing, have been created by Talking Pictures,
Sound Systems, Auto, Police and Aviation Radio, Television
and Photo Cell Work. This is all Radio and it mcans
OPPORTUNITIES AND MORE MONEY for trained
men. Will vou answer the call? If you earn less than $50
A WEEK. mail the coupon for the free book which gives you
all these facts in detail.

Many Jobs To Choose From

Where only a few hundred men were employed in Radio a
few years ago, THOUSANDS ARIZ EMPLOYED TODAY.
Where a few years ago a hundred jobs paid £50 to $75 a
week, there are thousands of such jobs today. And there will
be thousands more for trained men in the next few vears to

come, becanse RADIO IS

GROWING SO FAST.
THER. T. L

ADVISORY BOARD .
lger Hun. Manager Learn and Earn In Spare Time
; 1SN GRS e e Training alone will open these
E. D. BURNS Marshall: H. 1. Manly, fine. good pay jobs to you! Get
ltm‘lio. ;ljerllml«]'_‘ lﬁlma‘- ready for one of them now. You
$500 in Spare Time z?I:i::. E;z;nee;: Zeav:?tth. ‘]:a{LdoYlt ez_lsélyzril-"% lyl\‘ En A,.‘\I"\Z-
“Through R. T. L H. M. Pauley, Service NGLY SHOI TME, with the
Training T made $500 Mar. | Majestie, FL I famous R. T. I. method endorsed
in two months—spare St and others. by leading Radio firms and en-
time only. You get gineers. This is the chance of a

the credit,”
—J, Noffsinger.

Enormous Increase
“Since finishing your
course my pay has in-
creased celeven times.
You certainly give
your students a
break.”

—M. L. Ratcliff,

In Business for Self
“I have built up quite
a Radio business for
myself and have all
the work 1 can do.”
—Euverett D. Burns.

Select the Training Endorsed by 18 Leading
Radio Manufacturers and be Safe

Because there. is a vast need for more These Great Concerns Endorse
and better trained nien, many large con- R. T L Training

cerns are co-operating with the R. T. L

in a great training programme. The en- {zgls,‘?\%\VICK Egl\\yN-\l?f?V

dorsement by these well-known firms is  BALKITE .\)IAIIESTIC

your guide—your as§u.rance-—that here g%g;{&}l {H\I"]%f{) \ARSHALL
you can get the training you need to  DcFOREST STF‘\VAR]‘AXA‘RNE!{
enter this rich, new ficld of opportunity %k%RPHONE i}%c}}}\“'ﬁk CARLSON
and future. GREBE ZENITH

———— e — e — —

has a
(O GooD paY JoB

for YOU.

Famous "Endorsed’’ School Will Train You at Home
for One of the Best Paying Positions—Start Now !

These Are Some of the Salaries Now Being
Paid In Radio

Broadcasting stations use cnginecrs, opcrators, and
maintenance men, and pay $40 to $100 a weck and up.

Manufacturers, jobbers and dealers employ thousands
of men as engineers, foremen, inspectors, testers,
service mcen. salesmen and managers, and pay $40 to
$150 and $200 a weck.

Sound picture concerns and public address systems
use engincers, in<tallation und maintenance experts,
ete., and pay $40 to $200 a week and up.

Manufacturers of phota-clectric ccll equipment (Ra-
dio’s electric cye) use designers, adaption enginecrs,
installation men and  salesmen, at salaries ranging
from $40 to $200 a week and up.

Steamship companies employ hundreds of Radio oper-
ators, give world-wide travel, at salarics of $83 to
$200 a month and all cxpenses.

lifctime, because you will learn under the super-
vision of the R. T. [. Advisory Board, and will get
WITHOUT EXTRA CHARGE special courses in
Television, Talkies, Sound Systems and Industrial
Radio. While you learn you can make EXTRA
MONXNEY in spare tiine, so your training NEED
NOT, SHOULD NOT COST YOU ONE PENNY.

Salaries Doubled and Tripled

Already hundreds of R. T. 1. nen have DOUBLED
AND TRIPLED their former pay. Why shouldn’t
you when you are trained? Lack of education or
experience is no drawback. We train you the way
the industry wants you trained, furnish all the cquip:
ment you need in your training, and HELP
LOCATE A GOOD JOB when you are trained.

Send for Free Book—It Explains All

If you are interested in bettering your position—
if you want to get into work you will enjoy—where
you have a chance to earn the money you need to
buy the things you want—ACT NOW! Just mail
the coupon below for the free Opportunity Book.
It won't obligate you in any way and it might be
the turning point in vour life.

FREE OPPQRTUNITY BOOQK CQUFON

RADIO AND TELEVISION INSTITUTE,
Dept. 843, 2130 Lawrence Ave., Chicago

Please send me a copy of your Opportunity Book aund iull
particulars of your plan for helping men into good pay
pos:tions in the Radio field.

ADDRESS

CITY .............. Benoas LRSS E860000608 00600
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File Your Copies of RADIO NEWS

This Beautiful
Magazine Binder

FREE
with
2-Year Subscription for

RADIO NEWS

FTER months of experimenting and exhaustive tests,

we have secured for wvou this handsome binder,
manuiactured to hold 24 copies of Rapio News. A com-
plete two-ycar file of issues.

Strongly muwde. durably covered in washable tan pig-
skin fabricoid, embossed tn gold. with all metal parts
plated, this binder 1s bhuilt to give o life-time of service.

Tt 1s a binder which you will be proud to add to vour
“Radio T.ibrary” shelves.

For a limited time, we are offering one of these hand-
some binders FREE with w Z-yeur subscription for
Ranio Niws,

You Save $2.00

But that is not all—In addition to securing this binder
absolutely free of charge, you also save $2.00 on vour
2-veir subseription. 24 copies of Ranto News pur-
chased on the news-stands would cost vou 36.00, but by
our special offer you pay only $4. saving $2.00. Even
i1t you were to purchase 2 separate annual subscriptions
at the regular price of $2.50 vou would sull save money

Here o this offer,

Easy to Insert Copies

Ounly a few seconds are required to insert each new

Your Name Stamped on the Cover issttc of Rapio News into this binder, as it is delivered

] ' to you cach month by the postman. And, once flad,

It yvou desive it. we will have your name embossed un copies will not become mislaid or soiled. Your file is
the front cover in gold, in the space provided. (See Mus-  always available for instant easy reference. The binder
is s0 constructed as to permit your copies to lay upen

tration). There is a small additional charee of 23¢ (o ; : 3 e
) Hat, muking easy reading.  All pages ave fully visible

cover the actual cost to us of this stamping.

I
| RADIO NEWS, Dept. 3.
Supply Limited—Qrder Promptly 1 330 Hudson St, New York, N. Y.

Our supply of these binders is limited, thercfore we sug- | [Englobed! s, t0| epbieT SHHE @D 1Dt bEufw |-l b
oest tl . I Reoun BiElan B tdy. Thi -4 i scription for RADIO NEWS magazine. I understand 1 am
SE3C that )(?Ll SENCTUE Youl Q4G PIO!HP..I,\.' 113 ?nc[ 13 I to receive one of your 24-copy “Radio Library”™ binders
open for either new or renewal subscriptions. Use the | IREF of charge.
order blank attached today ! |

b Bt e an e d s geat ey gud g 3a s EhEN g haadwdaN hia

|

i UGS g et P8 L. 35 6 3¢ S8 Al iis b oo 28 3 8 738 8y

: T ¢ B o S, o o, 3% 0 GO 0 B8 Staie.

1 This is a new subscription—begin with issue dated. . ..

| (It renewal subscription, check here...... )

| 1T want my name embossed on the front cover, and am en-
| closing 23¢c (o cover the additional cost.

|
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Pioneers in Developing the Radio Service Field

Service work is now recognized as of first-rank importance in the radio
industry, as it has long been in the automotive industry. It is the progres-
sive radio serviceman who keeps sets “sold” by keeping them in perfect
working condition. He repairs sets for second-hand sales and thus makes
way for new set sales. He is the logical scout for new prospects for radio.
He sells direct to the set owner by far the largest amount of radio acces-
sories, replacement parts and tubes. He is the set owner’s trusted adviser,
a position he has gained through past faithful service.

Rapro NEws is the pioneer in recognizing the importauce of the service-
man and service work. Its pages have given the serviceman the necessary
technical data for servicing, kept him advised of the newest developments
in the art and set his feet on the path of business efficiency and success.

Clotzor Proav

President,
Electrad, Inc.

www.americanradiohistorv.com



www.americanradiohistory.com

g

OO O RO

== e

About to Broadcast
from the Bottom of the Sea

A view of the submarine 0-8 just before its descent during which a description of the

dive was broadcast to listening thousands. Insert: The Commander of the wvessel. ths

annouticer and one of his aides. gathered around the periscope during the description whi
was made over g stort-wave broadcusting ik,

Gilrae e et
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VoLuME XIII

March, 1952

A_UMBER 9

“Walking” Transmitters

17 F

Out-of-the-Way Broadcasts

By means of tiny short-wave transmitters mounting like a knapsack on the
operator’s back, broadcasting is now possible on locations formerly inaccessible
on account of the lack of communication lines. Events on the golf links, in sub-
marines under the sea, airplanes in the air, boat races, are now adequately
described by means of these portable links between the station and the event

ROADCASTING has the ad-
vantage of presenting to the

public descriptions of impor-

tant events as they occur. But coverage of happenings
during the earlier days of broadcasting was usually confined to
the studio, the banquet hall, the auditorium or the athletic field.
Early in June, 1929, the latc Buddy Bushmeyer, noted para-

chute jumper, climbed into the
cockpit of a small plane at Curtiss
Field, L. I. Strapped to his back
was a small rectangular-shaped box,
and over his face was a mask-like
arrangement which. combined with
his helmet and goggles, gave a
weird spectacle.

The box contained a small radio
telephone transmitter and the face
mask housed a specially developed
microphone. Bushmeyer was to fly
to an altitude of 5000 feet, jump,
set his radio transmitter in opera-
tion, and tell a nation-wide radio
audience how it feels to float
through one mile of space.

Because of an entanglement with
the antenna wires, the first attempt
failed. But on Bushmeyer’s second
attempt the experiment was success-
ful, and countless thousands through-
out the country were thrilled by the
first-hand description of his excit-
ing drop to earth.

Thus embarked a new mode of
broadcasting. The experiment gave
the larger broadcasting companies
a new idea. Wire lines had al-

By Everett M. Walker

Columbia I’hoto

ADJUSTING “WALKING” TRANSMITTER

Announcer Harry Von Zell carrying his one-
watt portable transmitter as the field engineer,
Seth Butler, tunes up

749
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ways limited the scope of broadcast-
ing. By their use it was possible to
transmit a word picture of an event
only from a fixed point, and to describe only that which was
within the view of the announcer at that particular point of
vantage. It was impossible for them to describe happenings
across the field, down the bay, around the corner, just be-

yond the range of the eye and ear
and wire-line terminal.

Bushmeyer’s parachute jump had
opened a new broadcasting field.
By means of low-powered trans-
mitting sets it would be possible for
announcers, with such sets strapped
to their backs, to follow a rowing
race, golf player or any event which
required wide-area coverage. The
descriptions could be sent out by
these “walking” transmitters to a
receiving station within easy reach
of land wires, where it could be
carried to broadcasting networks
throughout the country.

The idea of using these small
“walking” radio transmitting sets
as go-betweens, between the an-
nouncer and the fixed land wire, was
enhanced to no small extent when
the Graf Zeppelin made her maiden
trans-Atlantic voyage in August,
1929, Floyd Gibbons, famous news
commentator, with the aid of two
assistants carrying the same para-
chute set used by Bushmeyer, wan-
dered all over the Naval Air Sta-
tion landing field at Lakehurst, N. J.,
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as the giant dirigible made her first landing on American
soil, describing the eventful conclusion of the three-way flight
to countless thousands of listeners through a nation-wide net-
work of the National Broadcasting Company.

As a result of the successful Graf Zeppelin broadcast from
the field, broadcasting stations, notably the national networks,
began to concentrate on the development of special apparatus
for conveying spectacular events to listeners by the aid of
portable transmitters. As extensive plans are being promul-
gated for future expansion of such facilities, networks already
have achieved marked success in the use of portable shorl-
wave sets in broadcast pick-up service. Transmitlers with onlv
one-watt output, strapped to the backs of unrouncers, have
been used to “feed” huge networks.

Special Wavelengths for This Service

Such broadcasts have been made from submarines under
water, surface craft on the high seas and from airplanes over-
head. A broadcast has been accomplished
from even a z00. *

Both the N. B. C. and the Columbia
System have available four complete
short-wave relay installations of varying
powers which may be et up on a mo-
ment’s notice in an airplane, automobile.
train, boat or any other type carrier
which will give the radio announcer a
better point of vantage in conveying the
description of a special event.

With the advantage of such short-
wave rebroadcasting apparent, the Fed-
eral Radio Commission a year ago set
aside six short-wave frequencies for
‘temporary broadcast pick-up service.”
Two of these were assigned to the
N.B.C. and two to the Columbia Sys-
tem. The remaining two were allocated
for the usc of independent stations
when the occasions warrant.

Although ninety-day licenses are is-
sued to hoth broadcasting companies,
taey are required to file application
with the commission twenty-four hours
in advance when use of the frequencies
is desired. N.B.C. has allocated fer its
use the frequencies of 13534 and 2392
kilocycles, Columbia has 1344 and 2476
kilocycles, and the independent channels
are 1364 and 2368 kilocycles.

For use on broadcasts which take an-

BROADCASTS BIG

Charles  Iulicnne
parachute iustructor

doacn

N. 3. C T'hoto

De

at Roose-
wvelt Freld, equipped acith port-
able transmitier before his
hroadeast of the sensations of a
parachute jumper on the acay
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nouncers beyond the range of wire lines, the N.B.C. maintains
four short-wave transmitters—two S50-watt units, one 7Y5-watt
unit and the tiny Y2-watt transmitter which Bushmeyer carried
on his parachute descent. In addition to this equipment there
Is a truck which carries a fixed antenna and is surmounted by a
manhole through which an announcer can protrude his head
while watching in motion any scene he may wish to describe.
Development of the portable transmitting equipment for the
N.B.C. has been under the direction of Robert Morris, engi-
neer in charge of research and himseli an ardent short-wave
experimenter and amaterr.

The parachute set, Morris told the writer, is the “grand-
daddy” of the whole scheme. Since the successiul develop-
ment of that sct, no end of time has been devoted to the
development of other and meore powerful apparatus  with
greater range.  Problems were encountered, but perhaps the
most  dithcult  was  designing  the equipment to meet the
cuzlity standard of modern broadcasting. The small portable
transmitters and receivers had to be constructed to give the
same wide-range frequency respense as the special
wire circuits and the broadcasting transmitters
themselves.

The two 30-watt remote transmitters employed by
the N.B.C.. of course, have the greatest range and
are used when it is necessary for the announcer to
travel u consideruble distance from the receiving-
station. land-wirc link. These transmitters are vir-
tually the same as those designed for aireraft work
with  necessary  altera-
tions for giving the re-
quired quality standard.

Both these transmit-
ters have an approximale
service range. of fifty
miles and are pressed in-
to service when broad-
casting is to be don=
from an airplane, battle-
ship at sea, moving train
(such as is used in de-
scribing a collegiate boat-
race), regatta, etc.

é"’?@

“J UMP”
Bever,

N. B. C. Pheto

TRANSMITTER ON WHEELS

Mobile short-weave transmitter with
announcer sticking his head through
a hatch in the top achile broadcasting
an aviation event. A ballann antenna
1s one of the features of the equipment

GOLF VIA RADIO

Left: O. B. Keeler, sports annvincer,

speaking into the microphone of the

“awalking” transmitter at the Ameri-

can Open Golf Meet. Transmitter

acorks on 5 meters and contacts the
broadcasting system

N. B. C. Phato
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Operation is possible under any circumstances. When the
equipment is used aboard a carrier of some sort, where power
supply is limited, current for operation Is obtained from a
storage battery and dynamotor. For aircraft use, a wind-
driven gencrator is available. And for fixed-point broadcasts,
where either alternating or direct current is available, power
sources for each may be employed.

The Columbia Broadcasting System has available two
similar transmitters for such broadcasts. These transmit-
ters, which have a power rating of fifty watts, were espe-
cially designed by the Western Electric Company.

A Fifty-watt Transmitter

The N.B.C.’s SO-watt transmitters employ a master-
oscillator arrangement, conventional for transmitters of
this type. Speech amplifiers and 100 watts of modulating
power complete the equipment.

Miniature control boards similar to those employed in
the main stations enable the operator in charge of the
equipment to control {ransmission similarly to dissemina-
tion of programs for the larger stations. Several hundred
feet of wire is provided for the microphones, so that the
announcers may carry them about the point of vantage
with ease.

The 7%-watt transmitter used by N.B.C. is less com-
plicated and, of course, much lighter. 1t is highly adapt-

PACK TRANSMITTER AND
FIELD LINK

41 the left is an engineer operating field
receiver achich picks up the broadcast
from the “acalking” transmitter. Sig-
nals are then sent through the control
apparatus at center to the broadcasting

system over a acire line

able to remote broadcasts where greater
portability with less range is required.
This set has a reliable range of ten miles
and has been used for transmission over
even greater distances with good relia-

PACK TRANSMITTER
This is the parachute jump equip-

'ji
|
4

AT THE SEA BOTTOM
Equipment set up in the submarine
0-8, over which the deep-sea broad-
cast is transmitted. At left is the
transmitter and at the right on a
bunk is the receiver over awhich the

officers are listening in

when there are no obstructions between the
transmitter and the receiving station.

The Columbia System has a similar group
of portable transmitters which may be
pressed into service for any type of remote
broadcast beyond the reach of land wires.

The “pack transmitter’” used by the C.B.S.
was specifically designed for Edward B.
(Ted) Husing, sports announcer, under the
direction of Edward K. Cohan, technical
director of the company, for describing golf
matches.

A Low-power Transmitter

The set is somewhat different than the
parachute transmitter employed by N.B.C,
in that it uses a battery-operated master-
oscillator transmitter made up of two —71A
type tubes. One of the tubes serves as the
master oscillator while the second as a final
stage radio-irequency amplifier. A small
speech input amplifier and modulator also is

bility. It is operated entirely from dry- et ‘;’1‘ i’:‘, P“;ifi"dt_z’“‘k s included.
cell batteries and may be carried to a eynippes wit lplfolrlz:f SR DS Several types of antenna are available for

location by a single operator.

The famous parachute set is still in use and is frequently
pressed into service where it is desirable to have an announcer
cover considerable ground within a short distance of the re-
ceiving station. It has proven highly adaptable to the trans-
mission of golf-tournament reports, directly from the green of
the course.

Employing nothing more than dry-cell tubes, similar to
those used in the standard battery radio receiver, the complete
installation may be strapped to the back of the announcer,
who carries ihe sending set, microphone and antenna. While
the set has a range of several miles, it operates at its best

this transmitter. The one most used for

portable work is made of an old fishing pole
wound with copper wire. The antenna inserts in a coupling
atop of the box containing the set. A regular full-size, hali-
wavelength antenna is provided for use when the set is operated
from a fixed point.

Both broadcasting companies’ portable transmitters are de-
signed to fit within a canvas knapsack, which, in addition to
facilitating strapping to the back of the announcer or caddy,
protects the instrument from rain.

For such broadcasting, standard short-wave receiving sets
are employed to pick up the (Continued on page 793)
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About Television
Lieut. Wenstrom Makes
the Following
Pertinent Remarks—

Q Our present age is distinguished by increasingly
rapid techuical progress. The entire growth of avia-
tion, for example, has taken place within very recent
vears, and the extent of this growth has been such as
no serious thinker of the nineteenth centurv would
have dared to predict.

Q 7t is the same with radio broadcasting. So many
new arts have developed in this startling way that
we have come to expect like progress of every con-
certed technical endeavor, and we apply the same
rule indiscriminately without regard for history or
natural limitations.

U Television, introduced four years ago, was looked
upon as an entirely new feld—an art withont a past.
Having evolved from nothing to something in no time
at all, it would soon evolve from that something to
near perfection. When this rapid improvement failed
to materialize, public interest turned to impatience if
not indifference.

Q The truth is that television principles are far from
new. Their development, having begun long ago, has
been rarely rapid and often painfully slow. By the
same token, it is unreasonable to expect perfection
immediately.

U /f these tenets are accepted, it is possible to view
present-day television not as a disappointment, not as
something about to change overmight, but as a cred-
itable aclievement, born of pust research and privi-
leged to undergo constant improvement in the future.
Let us see what evidence there is to support this view

A FILM TELEVISION TRANSMITTER

This is the apparatus used by Manfred wvon Ardenne for
transmitting moving pictures by means of the cathode ray

ascillograph method

Rapio NeEws ror MarcH, 1932

The March

By Lieut. William

Part

NE hundred years ago the electric Lelegraph captured
the imagination of scientifically inclined men much as
radio and its ramifications do now. After the inven-
tion of the first practicable system by Morse in 1332.

attention centered on improvements in the method of record-
ing siznals.  Alexander Bain. a Scotch watchmaker. came to
London in 1837 and attended some popular lectures in elec-
tricity. These set his mind at work upon electric clocks and
printing telegraphs to such an extent that by 1340 he had
completed models of both. His telegraph receiver used a
strip of paper soaked in certain chemicals, moving on a metal
cylinder under a metal point. When current flowed between
the point and the cylinder, the paper was discolored in dots
and dashes corresponding to the transmitted signal. Bain
also is said to have devised a crude system of pictorial mes-
sige transmission using many wires.

The first practical electrical picture-transmitting system,
strange as it may seem to us, was actually set up and trans-
mitting recognizable facsimiles between Brighton and London
(a distance of fifty miles) before the middie of the century!
This system. strikingly similar in principle to those which
flash news photographs about the world today, was invented
by Frederick C. Bakewell. an English teacher of electricity.
in 1847. “The copying telegraph,” wrote Bakewell, “transmits
copies of the handwriting of correspondents. . . . Every letter
and mark made with the pen are transferred exactly to the
other instrument. however distant.” The invention, as shown
in Figure 1, included two metal cylinders about six inches in
diameter, one at the transmitter and the other at the receiver.
The message (or the picture) to be transmitted was drawn
on a shect of tinfoil with insulating varnish, the tinfoil being
wrapped on the transmitting cylinder. As the cylinder rotated.
a steel wire bore against its surface and was moved along by
a screw. The surface of the cylinder was therefore “scanned™
by one continuous spiral line. When the steel wire touched
a part of the picture represented by insulating varnish, the line
current was cut off until the wire again touched the unvar-
nished tinfoil. At the receiver a similar cvlinder rotated in
synchronism with that at the transmitter. The receiving
cylinder, however, was wrapped with paper soaked in a chem-
ical solution, as in Bain's printing telegraph. On this paper
pressed another steel wire connected to the line. staining the
paper under it blue whenever line current was tlowing. The
blank tinfoil at the transmitter was therefore reproduced as
a blue background at the receiver, on which appeared white
lines corresponding exactly to the varnish lines on the tinfoil.

Keeping the two cylinders exactly in step was of course a
problem. Bakewell used the principle of the pendulum in
some of his experiments. but he also devised an electromag-
netic method. similar in principle to those used in modern
television, which made use of a separate wire to transmit
synchronizing impulses simultaneously to both the transmit-
ting and receiving cylinders. In fact, so complete and well
designed was his apparatus that one can scarcely believe it
was actually demonstrated long before the outbreak of the
Civil War.

Bidweil’'s Transmitter

The next forward step in television (or its slowed-down
beginnings) had to wait on the discovery ihat selenium change
its electrical resistance in accordance with the amount of light
falling upon it. When the Society of Telegraph Engineers
and Electricians met at Paris in 1331, Shelford Bidwell. an-
other Englishman, read before it a paper on some “apparatus

. merely of an experimental nature.” Bidwell’s receiving
apparalus was exactly like Bakewell's. except for a considerably
smaller cylinder giving a picture about two inches square.
The transmitter, however. as shown in Figure 2. was radically
different. The picture or scene to be transmitted was pro-
jected upon a ground-glass screen, behind which a selenjum
cell moved slowly up and quickly down, gathering light through
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of Television

H. Wenstrom, U.S. A.
One

a pinhbole from successive portions of the picture in turn. For
each upward motion, the selenium cell moved across the image
1/64 of an inch, and on the receiving cylinder a screw thread
moved the platlnum recording point across an equal traverse
at each revolution. Bidwell pointed out that “the pictures to
be transmitted are not mere artificial drawings upon tinfoil or
some other substance, but the projected images of actual ob-
jects. . . .’ The system thus might be termed “still tele-
vision,” as the subject would have to hold a given pose several
minutes before a picture could be formed at the receiver.
During the sixties and seventies the first motion pictures
made their appearance. They depended, of course, upon
persistence of vision—the fact that if slightly different poses
are seen at the rate of sixteen or more a second, the observer
has the sensation of seeing continuous motion. It is not
strange that this idea should have intrigued many workers in
electrical picture transmission. Among them was the French-
man, Senlecq, who proposed a multi-wire television system
which included, at the receiving end, a commutator sliding
over the terminals of many separate wires connected with in-
dividual lights on a large screen. Forty-six years later this
idea, improved by the use of gaseous glow tubes rather than
filament lamps, was used in a large-screen demonstration of
sight transmission overland wires by the Bell Laboratories.

The Nipkow System

Undoubtedly the greatest name so far recorded in television
history is that of Paul Nipkow, a German who is still living
in Berlin. In 1384 the German Patent Office issued to him
Deutschesreichspatent No. 30103, setting forth all the details
of a complete and workable television system. Figure 3 is
based on one of his drawings. At the transmitter and re-
ceiver are two disks, perforated with small holes along similar
spiral curves, which rotate in synchronism. The small holes.
sweeping by the picture along successive horizontal lines, ver-
tically displaced, trace each element of the picture in turn, or
“scan” it. This scanning disk was the heart of Nipkow’s sys-
tem in 1884, and it is the heart of most television transmitters
and receivers today.

At the transmitter an image of the subject is focused di-
rectly on the disk, precisely as it is in the modern television
cameras now available. There follows a condensing lens
which converges the rays from this image on a selenium cell,
the output of which is led over wires to the receiver.

At the receiver an arc light shines through a condensing lens
and through a polarizer. Next the poralized light passes
through sulphureted carbon gas or some substance which will
modulate the light in accordance with the magnetic field
changes caused by the changing “picture” currents in the coil.
The modulated light then passes through the receiving disk
which, in order to save light, is viewed directly by the eye.
This electric modulation of polarized light, proposed by
Nipkow in 1884, has been applied (Continued on page 810)
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PUSH-PULL OSCILLATOR
Figure 6. The arrangement of the powerful oscillutor used

S. W,

The schematic diagram for this unit
ts shown below

in the experiments.

topics the radio sciences have developed again new tools

for the conquest of human happiness and welfare. ex-

celling the possibilities which seemed probable in the
first days of the early development of wireless communication.
Electro medicine, especially high-frequency surgery, has opened
a new field for the modern physician.

Today, high-frequency surgery has saved the lives and health
of thousands of persons. It makes possible operations which
were heretofore not within the skill of the surgeon. It also
simplifies and adds to the safety of difficult operations. Plastic
surgery (beauty-surgery) has been simplified and made less
expensive by these methods and in addition a new chance is
given for the treatment of diseases heretofore considered as
incurable ones.

Today, electro-cutting, “the radio knife,” has passed the
state of trial and investigation and has become a valuable tool
in the hand of the trained physician. It is a tool—and as
such it can be used well or badly. Electric methods must not
be applied schematically to the known technique which was
usual with the knife. The electro-physician needs, in addition
to his medical training, an understanding about the underlyving.
basic facts of high-frequency operation. These facts. how-
ever, are relatively simple and can easily be understood.

Short Waves Heat the Body

We know already the fact that a high-frequency field
traversing the body produces heat in the body. This is
used, for instance, in the diathermy where a high-frequency
current is applied to the tissue by direct contact electrodes and
this current traverses the body directly and produces heat
within this body along its path. This is the new “radio fever"”
which is now used to kill off certain germs. Figure 1 shows
the path of a current going. for instance, through an arm.
Unlike an ordinary heating appliance, for instance. a hot water
bag, brought into contact with the body, these high-frequency
currents will warm up the inside as well as the outside.

If both electrodes are equally large, an almost equal dis-
tribution of temperature will take place inside of the body

BY applying radio research and investigation to biological

Rapio News For MarcH, 193%

RAabpro
Biological Effects

Extremely short radio waves are now
cutting living tissues bloodlessly and at
is completely sterilized. The author,
tour of scientific investigation for
and methods, as well as giving an

phenomena produced

subjected to the high-frequency
treatment. If, however, as shown
in Figure 2, the electrodes are of a
very different size, an unequal distribution of the power lines
of the electric current will occur and, naturally, in the region
of greater current concentration, a higher temperature will be
observed than at the end with the larger electrode where the
power lines are scarce. The more lines of power, per square
inch, the greater is the heat produced therein at diathermy
frequencics. An application of more than two electrodes, of
course, will produce different paths of the current through the
body and, by applying these facts to the anatomical and physi-
ological properties of the human tissue, a great variety of
types of heating is obtained. ’

The Radio Knife

If the electrodes are of very unequal sizes and the current
intensive enough and of the proper characteristics, the heat
concentrated near the small electrode will be so large that it
cannot be fully dissipated by the tissue and the blood stream.
Then the tissue will be separated. The small electrode, often
in the form of a small needle or a little scalpel in an insulated
handle is called the cutting electrode.

Cutting with a surgical knife known in its principal form
for centuries has still certain advantages and will always play
a foremost part in medicine. The natural cutting method, how-
ever. despite its mechanical and commercial advantages, fails
just for some of the tasks which the highly developed surgery
of our last decade has opened as a new goal for the physician
and as a new hope for thousands of sufferers. The loss of
blood occurring in vital operations, lack of accessibility in the
brain or in small body cavities, the sealing of bleeders, the

By Irving

PATIENTS CIRCUIT

E R.F. OUTPUT
4-="7 TRANSFORMER

~AMMETER

A

PLATE
TRANSF

TOGUDIO000 | . FILAMENT
TRANSFORMER

PUSH-PULL AT SIX METERS

Figure 5. Here is given the connections for a G-meter oscil-
lator used by the surgeons in their latest experiments
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Surgery
of Ultra-Short Wawves

being used in the medical science for
the same time leaving an incision that
who has just completed a European
Rapio NEwSs, describes the equipment
insight into some other little known
by these waves

Saxl. Ph.D. danger of an infection, complicate
} certain operations to an extent that

they are too dangerous and often
impossible. However. with the electric needle-knife. many
minor operations can be performed with great simplicity. un-
usual savings in time (for instance the shrinking of the inferior
turbinates), and in most cases almost painlessly. This latter
fact has proven of importance for dermatological and 1n some
legitimate “beauty” operations.

The disadvantages of the surgical knife lead to the search
of other techniques in the field of surgery . . . as disadvantages,
quite generally, have often given impetus to research and
investigation. Thus, towards the end of the last century, elec-
tricity in general and the high-frequency technique in particu-
lar have been recognized as excellent tools for the improvement
of surgical technique.

In the year 1899, shortly
after the introduction of
Nicolo Tesla’s high-frequen-
¢y currents in therapy, it
was first recognized that a
small arc was able to cut
through living tissue if the
number of sparks of the in-
ductor was high enough and
the electrode fastened to
the tissue was sufficiently
small. Thus, from the be-
ginning, there were two
methods which have been
kept in use, a third method
having been added in this
vear. The first method is
the method of electrocoagu-
lation, and eventually car-
bonization. Tissues are
burned off and coagulated by small
sparks. This method has proven val-
uable in the destruction of warts with
the electric needle, moles, gynecoiogical
operations, etc. The second method,
cutting diathermy, the so-called “radio

RADIO PARALYSIS

DEVITALIZES CHICKEN’S BRAIN Figure 9. The right leg
Figure 11. Posture of chicken avhose brain has 0; ’/“5 fb"”g/”” be;'n par-
been subjected to high-frequency radiation. It alyzed by the application

acts like a brainless creature desiring neither ’"/f J/m/rt”wa}vef:t p.‘;‘”m?
food nor movement QRO R T
the spinal column and a

part of the brain

LAST SPASMS OF FROG
Figure 10. Left, Kymograph of frog leg motion
after radiation. A equals times in seconds, B is
short-acave application and C gives kicking im-
pulses ahich cease after third application, de-
noting complete paralysis
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ANOTHER MEDICAL OSCILLATOR

Figure 8. Close-up view of short-wave generator used with
the radio-knife

knife.” The third method, the concentration of ultra short-
wave fields within the body, still in its state of development,
gives hope of unusual achievements. .

Basic experiments were made for cutting with the necedle at
the beginning of the twentieth century by De Forest. In 1909
Doyen followed with the bi-polar voltaisation from which,
later on, Czerny and his pupils developed the arc operation.
In the last years, the developments of Messrs. Liebel and
Flarsheim have succeeded in the perfection of a high-frequency
knife of unusual cutting qualities, which, under the name of
the Bovie unit, has been used in a great number of American
hospitals.

All these methods, theoretically speaking, have in common
the fact that a minute, almost microscopic, arc is produced by
concentrating the power lines generated by a high-frequency
oscillator upon a very small surface of the tissue. Thus the
tissue is separated at the place where the small electrode
touches (actually a very small distance in front of the electric
needle) and, by moving the cutting electrode, a bloodless sepa-
ration of the tissue is made possible.

By this means the sharp knife of the surgeon becomes an
electric knife, of different form, almost without cutting edge.
The advantage in respect to practical medicine lies not only

Trp
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n
™
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SPARK-GAP OSCILLATOR

Figure 3. General diagram for the extremely short-acave
spark type highly damped oscillator
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HOW THE RADIO-KNIFE OPERATES
Figure 1, at the left, shows the two electrodes, a and b, achich
give an equal distribution of the radio field through an arm.,
for example. Figure 2, at the right, shows the concentration
due to using a small electrode at a, the intense field of achich
aill cut living tissues cleanly like a knife

in the fact that the tissue is separated with a knife which
sterilizes itself automatically (an arc which separates bio-
logical tissue naturally kills any bacteria adhering at the same
time), but that minor and medium bleeders are scaled ofi
immediately. By the great heat dissipation of the cutting
electrode, the liberated blood coagulates immediately, building
a scarf which interferes with further bleeding, This scarf,
being built of the same material as the tissue it is in. natu-
rally is absorbed quicker than the catgut ordinarily used.

Furthermore, by sealing off lymphatic vessels, the, travel of
malignant parts to further regions of the body is made im-
possible—a most important factor in the operation of malig-
nant and highly infected tissue where a transplantation of the
tumor or the infection has to be avoided. Last, but not least.
an operation is possible almost without any manual power.
permitting work in small body cavities or inaccessible parts
which could not be reached heretofore.

The electric knife, therefore, possesses those advantages
which ordinary operating methods are lacking. The effect of
the cutting is not so dependent upon the hand which holds the
knife. The electro-knife “eats” its own way through the
tissue, being guided by the physician but without the appli-
cation of power or the feeling of resistance. The cutting effect
is dependent, mainly, upon the electric current, its high-fre-
quency characteristics, the number of sparks per second, the
damping, the form of the cutting electrode, etc. The second
electrode is a large plate, applied to a neutral part of the
body, for instance, the back or the arm.

Surgeons Learning Technique

The surgeon has to have, therefore, the technical under-
standing of the underlying facts and simple mechanical means
upon his apparatus to change those characteristics during the
operation, to make the current more coagulating or more cut-
ting, to regulate the depths of the cut (and with this the speed
with which the needle has to be moved), etc. It therefore
is necessary that the acting surgeon, in addition to his medi-
cal training, acquires the technical abilities necessary for this
type of operations. These studies, however, are not very
complicated and, once understood, a most valuable tool is
added to the instruments of the modern physician.

An entirely new method for high-frequency operations with
the aid of ultra-short waves has (Continued on page 794)

A m——m—nm >
VARIABLE SELF-INDUCTANCE

l,CONDENSER FIELD
— - J .r

BODY TISSUE
S AS A DIELECTRIC

APPLICATION CIRCUIT

Figure 7. Method of varying inductance of the output cir-
cuit for tuning into resonance with the oscillator

www.americanradiohistorv.com


www.americanradiohistory.com

Rapio News ror Marcu, 1932

-3
[
-3

"1 ELEVISING a Horse

e R 9ce;
'n

BAIRD
TELH’#’.'SION Lﬂ’ | SoimCiPnt

THE TELEVISION TRUCK AS IT ACTUALLY APPEARED

The lelevision equipment inside llm truck is not wisible here, but the mirror may be seen at the near end,
and in it a reflected wiew of part of the grounds

What a shock for the originators of the Derby if they could know that during
the 1931 running persons around London actually viewed the race on the
screens of their television receivers at home!

OR the first time in history

a horse race has been success-

fully broadcast by television.

The Derby, historic race held on Epsom Downs outside
London, was recently broadcast by the Baird Television Com-
pany through the British Broadcasting Corporation, and re-
ceived on the screens of home televisors.

The television transmitter differed radically from the trans-
mitters usually employed. It is obviously impossible to use a
moving spot to traverse outdoor scenes, and in place of this
Baird “used the well-known Weiller drum which has hitherto
been confined to television receiving apparatus The drum
used was approximately 2 feet
in diameter and had arranged

By H. J. Barton Chapple

One of the difficulties to be over-
come was the accurate balancing of
this line and the avoidance of inter-
ference from other telephone lines. The telephone line wires
did not go direct to Brookman’s Park, but went first to the
studios at Long Acre in the center of London. Here the image
was observed on a monitor televisor, and the operator at Long
Acre kept in constant touch with the operator at the Epsom
Race Course.

The televising of an outdoor scene of this sort presented
considerable difficulties, as the horses would, in the normal
course of events, be in the field of view for only an instant.
This difficulty was to some ex-
tent mitigated by using the
swivelling mirror seen in the ac-

around its circumference 30 mir-

Tors, each mirror being adjusted TELEPHONE LINE

companying illustrations. By

carefully at a slightly different TO TRANSMITTER

moving this mirror it was pos-

angle from the preceding one, TELEVISOR sible to follow the movements
the angles being go arranged as pHOngEtECTRK\:\ M",’;ﬁ?f TRUEK N of the horses to a certain degree,
to give the picture a ratio of 3 e . AMPUIFIERS and also to take in at will differ-
horizontally to 7 vertically, this SUVECING, % '’ ! ! ent views of the race course.
Y Y. MIRROR . ’

being the ratio now used in the SPEETERE e S P N, F oy The actual transmission took
Baird receiving televisor, while dull B2 i place at 2:45 in the afternoon,
the number of lines was 30. X ! et e the national wavelength of the

The general arrangement of P o ) B.B.C. being used and the trans-
the miror drum is shown in the i : mission extending over a half-
sketch, Figure 1. Each mirror - sl T = e hour period. While the tele-
reflects an image of the screen el c%ﬁ%Ese vision transmission was being

through the lens and on to the

sent out on the national wave-

photo-electric cell. Due to the —— -
mirrors being tilted, the screen

length, a running commentary
was being transmitted on the re-

is divided into 30 strips, each

gional wavelength, so that look-

sending out the varying current,
which, after amplification, was
transmitted to the B.B.C’s
transmitter at Brookman’s Park
over nearly 20 miles of land-line.

ARRANGEMENT OF THE PICK-UP
Figure 1. The television truck awas located beside
the track. By means of a large savivel mirror views
of different parts of the track and stands were ob-
tained by simply training the scanner on this mirror

www.americanradiohistorv.com

ers-in were able both to see the
race and listen to the simulta-
neous running commentary.
The national wavelength is 261
meters, (Continued on page 812)
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Radio’s Powertul

TYPES AND CHARACTER OF

STRAIGHT EXPONEN-
TIAL HORN

The loudspeaker pictured

above is operated by a dy-

namic unit acorking into a

metal bolted frame horn giv-
ing great poacer

DYNAMIC
SMALL HORN

This is the type of
modified exponen-
tial horn used for
home reproduction.
It is casily mount-
ed in a console
cabinet

THEATRE
SPEAKERS

These horns, in
reality much larger
than they seem to
be in the photo-
graph, are used in
theatres for giving
sound to the silver
screen

TALKING THROUGH YOUR HAT

Mr. R. F. Norris, acoustic engineer of the Burgess Laboratories,
demonstrating hoxc sounds may be produced in air by holding a

hat against the loudspeaker unit

Although most of us have generally
reproducing sounds from their electrical
with the various methods by which this
of dynamic types, magnetic types, etc.,
actually meant by these terms and the

following article

O instrument in scientific his- By E. E.
tory ever was developed so
completely in so short a
time, it is probable, as the modern loudspeaker. Even
ten years ago radio fans reached for the headphones whenever
anything really important was coming in. What loudspeakers
existed were poor second to an ordinary telephone.

Nowadays this is changed so radically that the old days
already seem as remote as pictures of knights riding around in
tin suits with flags hung on their walking-sticks. Last year in
Berlin the Siemens organization produced a loudspeaker of
such cnormous volume range that it delivered recognizable
music twenty-five miles away, yet could be throttled down
to a volume endurable in any ordinary room. A few weeks
ago in New York City, Mr. H. A. Frederick of the Bell Tele-
phone Laboratories demonstrated, before the Society of Mo-
tion Picture Engineers, loudspeaker equipment which repro-
duced the music of a full orchestra so perfectly that listeners
out of sight would have had real difficulty in distinguishing
the countertfeit from the real.

MODERN GIANT AND FORERUNNER

S. P. Grace, of the Bell Lab.. holds replica of telephone of Alex-
ander Graham Bell. At his left, a loudspeaking telephone as used
in talking mowies

www.americanradiohistorv.com
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Electric Voice

MODERN LOUDSPEAKERS

accepted the loudspeaker as a device for
equivalent, not many laymen are familiar
result has been accomplished. We speak
with little understanding of what is
principles of operation involved. The
gives this information

MULTIPLE-UNIT

AIRPORT SPEAKER
This powerful horn is
energized by six heavy
dynamic units for
throwing the wnice
from the ground to
landing airplanes

Free Ph.D. Like the majority of scientific de-
% velopments, however, this one is

never really finished. New demands
are made continually on the loudspeaker art and still greater
demands are to be expected. There was presented recently
to our laboratories, for example, the problem of maintaining,
in a gigantic auditorium, a uniform loudness of either speech
or music in all parts of the hall—something which no present

system of loudspeakers will do because the sound intensity MAGNETIC

necessary to reach the entire auditorium produces far too CONE TYPE

great loudness close to the loudspeakers, no matter where Instead of a horn,
these are placed. This problem of even sound distribution in this speaker uses a
large rooms probably is the greatest present puzzle of loudspeaker conical diaphragm
designers and users, for the former defects of insufficient vol- for spreading
ume, of limited frequency range and of distortion already are sounds into the air.

It uses a magnetic
unit

largely cured.

If only a loudspeaker needs to be considered, for example,
for use with home radio, the requirements are easy to formu-
late. The ideal loudspeaker must be able to impart consider-
able volumes of sound evenly to (Continued on page 796)

DYNAMIC

CONE TYPE
Powerful cone re- |
producer using a
cone working from
an electro-magnetic
unit equipped acith

a woice coil

LOUDSPEAKER WITHOUT A UNIT SOUND TRAVELS THROUGH SOLIDS
Workers finishing one process in the manufacture of the electro-  The author demonstrates this fact at N. Y. University by holding
static loudspeaker, wohich operates on the principle of attraction  a unit to a metal rod, the other end of awhich in turn rests against
and repulsion of electric charges a cone

www.americanradiohistorv.com
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1s the —

A unique development in radio vacuum tubes that may do away with audio-
frequency amplifiers, as well as detector tube, making possible two- and three-
tube sets exclusive of the rectifier

HE tube family has been increased

by another “child” of unique pos-

sibilities. The latest arrival is ex-

pected to do away with the audio amplifiers in broad-
cast receivers.

With a signal on the grid of 4 volts, r.m.s. value. it is said
to deliver 4)2 watts undistorted output to the loudspeaker.
This is about equal to three and a half times the output
of a pentode and about twelve times the power of a single
-45.

Apart from replacing the audio amplifier, it will take the
place of the detector as well. With a 10-volt carrier on the
grid it will deliver its 4%% watts to the loudspeaker as in the
case of the amplifier.

A receiver with this tube in the output does not need any
interstage coupling devices. The saving in space permits a
midget receiver to be made with only two or three tubes and
a rectifier which can supply the quality of reproduction of
present-day consoles.

By John M. Borst

show that the tube, with the circuit de-
signed for it, has a nearly straight fre-
quency response curve from 30 cycles
to 50.300 cycles. This quality makes it especially suitable for
te.evision.

Construction of the Tube

The 295 consists of two triodes built in a single glass bulb.
We all know that multiple tubes have been made in Germany
a few years ago, but somehow they never became popular.
The novelty of this tube is not the fact that it is a multiple
one, but is in the circuit that goes with it.

In this article the two triodes which make up this tube will
be called the first and second sections, or the input and output
sections. The mounting of these two sections are entirely
separate, so as to avoid static coupling as much as possible.
The filaments are in parallel, and in order to insulate the dif-
ferent circuits, the input section is an indirectly heated tube
and the output section is a heater type similar to the —50.
The filament takes the standard 214 volts a.c.

The two sections are coupled together in a “direct coupled”’

circuit. There is no need,

however, of a double B bat-

» tery. The cathode of the

; E - input section is connected

section. This is the only
interstage connection inside
the tube. This circuit would

SPEAKER

that it will not take very
formers in present-day use

long for the manufacturers
are designed for this load

The size and cost of the midgets can be further reduced
to use it in production, as
the circuit does not neces-
so they may be used in the
circuit as usual. The mini-

for those who wish an economical instrument.
The tube was developed in

sitate any special parts. The

load impedance necessary

mum distortion of the am-

plifier, as a whole, is about

not deliver the 414 watts
power if it were not for the
fact that the grid of the
output section goes “posi-
tive” It does not affect,
however, the quality of re-
production, because of the
peculiarities in design of
the circuit and the tube to-
gether, which we hope to
make clear to the reader.
The tube fits in the stand-
ard five-prong socket. By

to the grid of the output

B+J)

the laboratories of the Cable
Tube Corporation and will
be known as the Speed type
295 tube. It is expected
for maximum output is Ry
equal to the plate imped-
ance of the tube, which is
4000 ohms. The trans-
5%, and this minimum is
obtained with the same load
as the maximum output.
The characteristic curves

Figure 1.

AMPLIFIER CIRCUIT

This diagram shows the connections for the tube
awhen used as an amplifier '

inspection of the photo-
graph it can easily be seen
that the two triodes are so
mounted that the fields do
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www.americanradiohistory.com

Rapio News rFor Marcw, 1932

not interfere with each other. The cap on top
of the tube is connected to the grid of the first
section; both plates are brought out to the base
of the tube.

Incidentally, the plate voltage for both sec-
tions is 250 volts. Although a direct coupling
is used, the plates are at the same potential.

The Circuit Employed

Let us first discuss the working of the triple-
twin tube as an amplifier. The circuit is shown
in Figure 1. In the cathode lead—that is. in the
plate circuit—there is a resistance R2 and an
audio-frequency choke across it. The audio-
frequency choke serves to provide a low resis-
tance path for the direct-current component of
the plate current. This does away with the loss
of voltage in the coupling resistor R2. The
direct-current component then goes through the
choke, but the signal. at audio frequency, finds
the choke a too high impedance path and most
of it will flow through the resistance R2. For all
practical purposes. we can say that the signal
flows through R2 and this is the “load.” In the
circuit of Figure 1 this load is connected across

LOAD= L2 ‘

LOAD = Ly

GRID CURRENT COMPENSATION
Figure 2. Dynamic characteristics for
single tube at different. loads. 1V hen
a signal is impressed on the grid, the
tube automatically wvaries its load so
that a steepening char-
acteristic is obtained
for loacered load im-

Y

[

61

the cathode and grid of the second section of
the tube.

The bias to the first tube is provided by the voltage drop
across the resistance R4, which carries the plate current of
both the second and first tube. A small additional bias is
obtained by the voltage drop across the choke. If we made
the grid return (of the first section) to ground.
as is usual in amplifier circuits, there would be
a large resistance in the grid circuit. To provide
a low-impedance return path to the cathode for the
signal, the condenser Cl. of 2 microfarads, is pro-
vided. This again necessitates the resistance R1,
for without it the load would be short-circuited.

The signal is then amplified in the first section
and develops an a.f. potential across the load which
is connected to the grid and cathode of the next
tube. However, the bias of the second tube is
much smaller than that of the first. The grid of
this tube, therefore, goes “positive” and it will draw
current. One of the merits of the circuit is that
this fact does not cause any distortion, for the
circuit is so designed as to compensate for the ad-
ditional current, which is drawn by the grid circuit.

We assume that the reader understands the causes for dis-
tortion in the ordinary coupled circuits, if the grid goes posi-
tive. In that case, current is drawn, and during that part of
the cycle the impedance of the grid circuit changes and so
the applied voltage. during that part of the cycle, drops, thus
distorting the signal.

Let us draw the dynamic characteristic of a tube for a cer-
tain load L1 (see Figure 2). This represents the grid-voltage.
plate-current curve for the tube (first section) when R2 is the

pedances . z " :

THE NEW
TRIPLE TWIN

*.., This photograph shows the con-
e struction of the two separate ele-
) g ments, really taco triodes in one,

awhich uses a positive grid swing
on the second unit

load and the grid of the second section is still negative. Then
at a certain point the grid becomes positive and makes the load
impedance less. The dynamic characteristic then becomes
steeper for this new load. L2. and it intersects the first one
at the point where the conditions change.

When we now consider a sinusoidal signal, which is being
impressed on the grid. we see that the part of the cycle which
causes the second grid to go positive falls on the characteristic
of L2 and that part causes a larger variation in plate current.
thus providing additional current for (Continued on page 802)
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RESISTANCE-COUPLED PHASE RELATIONS
Figure 3.

70 degrees advanced over

(Left) In standard resistance-coupled amplifiers the voltage E2 betaween the
out of phase wwhen the signal voltage E1 is impressed between the grid and cathode.
E2 and about 110 degrees retarded behind E1.

DETECTOR AND OUTPUT CIRCUIT

plate and cathode is 180 degrees
The voltage E3 is approximately
Figure 4. (Right) This is the electrical circutt

diagram for using the triple twin tube as a combined detector and audio amplifier
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Simple V. T. Voltmeter

With Coil and Condenser Matching Units

The vacuum-tube voltmeter described here represents an extremely useful
instrument to have around in laboratory or shop. Units for use with this
instrument, in matching coils and capacities, are also described

N intelligent guess may have
its place, but it certainly is
not in the designing of ra-

dio circuits. A few years ago. when radio receivers
had anywhere from three to a half dozen tuning controls, jt
was not necessary that condensers and coils have an exact
value. Now, however, with single control, slight differences
in capacities or inductances will make “just another radio” of
a set that otherwise would have excellent sensitivity and selec-
tivity. The equipment to be described, while not to be
compared with the verv expensive and highly accurate instru-
ments available, is such that no one having use for it need
be ashamed to add it to his laboratory. If care is taken in
the construction and opera-
tion, truly excellent results

By Ransom M. Fiske

current variation. The greater the
alternating current voltage, within
certain limits, applied to the grid,
the greater will be the milliammeter reading. Such a device.
being independent of frequency, is very valuable in making
measurements at either audio or radio frequencies.

Figure 2 shows the schematic diagram of the vacuum-tube
voltmeter and the related units for the measurement of in-
ductance and capacity. Notice that the milliammeter iIs not
connected in the same manner as shown in Figure 1. This
method of connection is very important, as it greatly increases
the sensitivity. It will be seen that a positive potential is
applied to both sides of the meter through R4 on one side
and part of R3 on the other.
If R3 is adjusted a setting

can be obtained. - will be obtained where these
. COIL UNDER : r

The theory of operation MEASUREMENT (b) 00035 MFD. (a) BOORO‘:;MS potentials will balance and
of the vacuum-tube volt- \ S Y no current will flow through
meter is easily understood. L TL_Q G_C?HSMS 3/ the meter. If an alternat-
Assume that we have a | et ' g Ing current is now applied
tube co?neqted_tln a hcon- H\( ] X t(})1 the grid lof the tube, thﬁ
ventional circuit such as i \ W change 1n plate current wi

. a1 Ri " | .
Figure 1. The milliamme- Ssg‘ggfﬂrsé'?rs 3000 ! sw MA upset this balance and cur-
ter in the plate circuit reg- ! 4 OKMS / 0-{ rent will flow through the
isters plat t und [ Wt ter. A light ch
ﬁl ers pta_ e currgpt. un e; ! MEG. R3 me elr.te veryestg '1? ange

€ existing conditions o i in plate current will pro-
plate and grid voltage. Now, | P 5000 OHMS |+ duce a much greater deflec-
if an alternating current is \ e L 45- = tion of the meter than if it
impressed on the grid, the ~ NV = were connected as shown in
plate current will vary up oSt de - Figure 1. The meter shunt
and down in accordance <~ = NPUT —=—~ > |_J ] l-— resistance (R5) may be
with the grid potential. The (c) * SEE TEXT T 'l'l res mounted on the back of the

meter, as, once adjusted, it

milliammeter will not pul-
sate, however, since its in-
ertia will not allow rapid
variation. The result is that
the milliammeter will show
the maximum of the plate

Figure 2.

plained in the text.

THE FINISHED EQUIPMENT

Here is the set-up for matching condensers. The a.t. volt-

meter is at the right and the capacity bridge unit at the

left. Two condensers to be matched are shoawn in position,
held by clips above unii, for test

THE CIRCUITS OF THE UNITS DESCRIBED

(a) Shows the circuit employed in the wvoltmeter.
The reasons for the resistors in the plate circuit are ex.
(b) The schematic circuit of the in-
ductance matching unit and (c) of the condenser bridge unit

is not touched again.
Figure 2b shows the cir-

cuit of the inductance mea-

suring unit. The condenser

(Continued on page 792)

THE INDUCTANCE MATCHING SET-UP

The shield at the left incloses the equipment shown in the

diagram of Figure 2b. The coils to be measured are con-

nected between the clips on the top of the case. The instru-
ment on the right is the «.t. voltmeter
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iz Opening the
- Church “Door

1o the

Hard-of-Hearing

With the awakening realization that here in the United States there are prob-

ably three million people who are unable to participate in religious services

because of impaired hearing, churches everywhere are evincing a keen interest
in group hearing aid installations

ment has become familiar and welcome
to scores who have through this medium
been released from the circle of stay-at-
homes and are now able to listen comfortably.

HOUSANDS of people whose By K. P. Royce®
hearing is impaired are finding
that the science of electrical com-

munication has removed one more obstacle from their

enjoyment of the normal contacts and opportunities open to

their fellow beings.

Individual hearing aids have solved for them the problem
Here the source of sound is close by
and is easily picked up by amplifying devices small enough
to be carried around on the person or in a ladies’ handbag.

of individual contacts.

But with such aids only. the
hard of hearing would still be
shut out from sound at a dis-
tance. This would mean that all
those activities which human
beings enjoy in groups would be
denied to them. Lectures,
speeches, sermons, music, meet-
ings, classroom instruction, these
and a host of similar gatherings
in which the listener is at some
distance from the source of
sound would leave those with
impaired hearing seriously han-
dicapped.

To increase the amplification
of the individual hearing device
so that it would pick up the
voice of a speaker at twen-
ty or a hundred feet away
would equally amplify all
other sounds entering the
microphone and mask the
speaker’s voice. The solu-
tion lay along other lines
and has been found, not by
equipping the individual,
but by equipping the place
of meeting for the indi-
vidual.

Various forms of what
might be called “group
hearing aids” have become
available. They are rapidly
increasing in use. Now in
churches, auditoriums, mu-
sic halls, meeting rooms,
and even schools, through-
out the country, the equip-

*Graybar Electric Co., Inc.

As this type of hearing aid requires the installation of equip-
ment in a building, the individual who needs it cannot furnish
it himself. but rather he must look to building managers, to
the directors of clubs, to the vestrymen of churches for it.
In many progressive communities such organizations have had
some form of hearing aid in use for a considerable time. As
developments in communications
have led to the perfection of
hearing systems, the old equip-
ment has become comparatively
primitive and is being replaced
by the new. Other organiza-
tions, realizing the service it per-
forms. are furnishing it for the
first time. Now architects, fore-
seeing the need, often provide
for the installations in their orig-
inal plans.

A recent installation, at the
Reformed Church, Bronxville,
N. Y., was made in accordance
with the plans of the architect,
Harry Leslie Walker, of New
York. As in many buildings
with stone floors, so here
the plans allowing for con-
duit and outlets, simplified
the installation and resulted
in economy.

This church seats about
650 people. The system it
uses is the Western Electric
audiphone and its associated
equipment, distributed by
the Graybar Electric Com-
pany. As installed, it con-
sists of a transmitter (mi-
crophone) and its power
supply, an amplifier, and a
number of receivers (head-
phones) which are equipped
with potentiometers to per-
mit of individual volume
control.

The transmitter is very
sensitive, being of the car-
bon granule type. It was

| THIS is the fifth consecutive article of a series ‘
devoted to the interests of the deaf. The
| earlier articles discussed the commercial types of |
individual hearing aids (November and December
| issues), a powerful portable hearing aid to be built |
at home (January) and a simple home-made am-
plifier attachment to enable the deaf to hear clearly |
over the telephone (February). The later articles |
l will cover additional types of equipment, both
commercial and home-made, to meet the various
needs of those having impaired hearing.

These articles should be of tremendous interest,
especially as much of the material is along lines
on which little or no information has heretofore
been available.

—The Editors.

ONE OF THE HEADPHONE EXTENSIONS

In the Reformed Church, Bronxwille, N. Y., outlets are pro-
vided in several pews ahere those awho are hard of hearing
may plug in individual headphones
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—AND NOT ONLY IN CHURCHES

In the directors’ room of one large organization hearing equipment is installed
to aid taco board members of impaired hearing to take an active and normal

part in the proceedings

at first located on top of the pulpit which is the customary
place for it. Listeners reported that even with amplification
at its lowest, the volume at the receivers was too great. It
was then placed on a shelf in the pulpit about two feet from
the ground. However, the volume was stili too great and the
transmitter has finally been located at a concealed point about
15 feet in front of the pulpit. Obviously, with such a powerful
system, speakers having a voice much less resonant than that
possessed by Dr. John H. Powell of the Reformed Church may
still be assured of adequate amplification.

The transmitter is furnished with six feet of braided wire
which connect it with the apparatus box. If a longer con-
nection is necessary, the wire can terminate in a connecting
block which is furnished with the set.

A.C. Operated

A current supply of approximately 50 milliamperes flows
through the transmitter when it is connected in circuit. The
apparatus box'contains a switch for the transmitter circuit.
Although the box at the Reformed Church is located in the
basement, both it and the amplifier are small enough to be
placed within the pulpit if desired.

The single stage amplifier operates on a 30- to 60-cvcle a.c.
power supply of 105 to 120 volts. Its power consumption is
approximately 40 watts. While the amplifier itself is supplied
with a switch, a magnetic switch can be furnished by which
both the amplifier and transmitter power supply can be oper-
ated from a remote point.

The amplifier contains two power tubes of the type that is
familiar to radio technicians as the Western Electric “E”

11O V. 60 CYCLE
A.C. POWER
SUPPLY POWER 670 30
PLUG HEADPHONES
. ‘ MICROPHONE e
e

ADDITIONAL JACK

MICROPHONE ,

POWER
SWITCH

“" BATTERY
CASE

TinpuT  auTeur VOLUME
» 90 CONTROL
BATTERY | i
4
MICROPHONE
da @ HEADPHONE

PO G ¥ ¥ q

-

i
§ B e oS

CONNECTION DIAGRAM
Schematic layout of a complete installation

Rapio News ror MarcH, 1932

tube. One is used as the rectifier to supply
plate current and the other as the amplifier
tube.

The amplifier is equipped with input and
output transformers designed to match the
impedance of the transformer and of the
output circuit, making it more faithful and
efficient. The output transformer is tapped
to allow matching the impedance of a
small or large number of telephone sets.

While the specifications of the system
state that it will operate 30 headphones, in
actual experience as many as 100 receivers
have been used successfully, although there
is some decrease in volume level with an
increase in the number of receivers.

The jacks for the headphone plugs are
located under the seats. This is the most
convenient place because passage through
the pew is not obstructed by the cords once
the receivers are plugged in. Enough cord
is furnished so that the user can stand up
during the service without removing the
phone from his ear. The receivers them-
selves are like those worn by telephone op-
erators. Lorgnette handles, which can be
telescoped to any comfortable length, are
also available. Women prefer these as they eliminate the
necessity for removing hats and can be held inconspicuously
to the ear.

The potentiometer which is part of the headphone set enables
each user to control volume to suit his particular needs.
Changing the volume on one receiver has no effect on the
input reaching the other receivers. The potentiometer is of
high resistance and is designed to be held in the hand.

Many Buildings Equipped

More than 200 of these systems have been installed through-
out the country in the last three years. The first installation
was an experimental one made by Bell Telephone Laboratories
in 1924 at the convention of the American Federation of
Organizations for the Hard of Hearing in Washington, D. C.
It was arranged (o provide for 200 (Continued on page 806)
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THE MICROPHONE PICK-UP IN THE PULPIT

The inconspicuous microphone (in circle) may be left on the

pulpit or concealed nearby. This wview shows the early

installation in the Reformed Church, Bronxwville, N. Y. Later

the microphone scas placed in a concealed position fifteen
feet from the pulpit

www.americanradiohistorv.com


www.americanradiohistory.com

Rapnio NEws ror Marcw, 1932

765

RECENT DEVELOPMENTS IN THE DESIGN OF

lectro-static

Loudspeakers

A method of determining self-resonant conditions in stretched diaphragms
used in the latest electro-static speakers, along with methods for coupling

these speakers to the output circuit

of an audio-frequency amplifier are

described in this second and concluding article

HE already well-known method of
making sound figures on vibrating
diaphragms by sprinkling sand over
the diaphragm while in an oscil-
lating condition often reveals interesting facts about its fre-
quency characteristics. It has already been observed that with
the formation of concentric circles on the diaphragm of an
electro-static loudspeaker during these tests, it is accompanied
by an undesirable increased sound reproduction at certain
irequencies. The apparent increase in power input connected
therewith can easily be proven by measuring the alternating
voltage of the eclectrical excited and undamped oscillating
diaphragm. In Figure 1, as shown in the curves B and C.
the voltage rupture at a frequency of about 190 cycles per
second can only be explained by a voltage in opposite phase
caused by a diaphragm oscillating strongly at this fundamental
note. It is interesting to note.
also, that in thicker diaphragms

By Hans Vogt

Part Two

the diaphragm which showed a consider-
able amplitude in both resonance cases, by
enlarging the width of the ribs so that the
air passed in and out with difficulty.at
these points, causing an additional damping on the oscillating
diaphragm. Figure 4 shows a fixed electrode seen from above
and permits the easy recognition of the enlarged ribs towards
the center of the diaphragm and at a point between the edge
and center.

The electrical excitation of such a three-electrode system
dimensioned, for normal use. takes place as follows: In the
first place the polarization voltage is applied. In the case of
the three-electrode system the density of the electrical field be-
tween the electrodes at the narrowest points, at an air distance
of 0.4 mm. and at a direct voltage of 1500 volts, amounts to
37.5 kv. per cm. In view of the fact that the distortion
factor is to be kept at a mini-
mum (if possible below 59,),

these resonance effects are more

the alternating voltage must, if

T

pronounced (curve C). B . —
This counter - voltage. which 600 | ——4—+—] UNLOADED

was probably measured for the i

first time, may be compared 500 |

with the electro-magnetic count- ‘

er EM.F. of a dynamo. Fig- 400 —1—— N

ures 2 and 3 show such “sound” 1]

figures of electrostatically ex- e T o e ARE R

cited, tensioned diaphragms of
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possible, not exceed a quarter
of this value and amounts to a
maximum of about 500 volts,
effective. In the condition of
oscillation, the values of the
field density increase, therefore,
at a full output to about 5 kv.
per cm. The wattless bias js
simply produced by the recti-

.-

) I3
il

i

!

+o

11

380 mm. diameter, obtained by oo *gugzgc’“:nr—:sg:gén“m;*_‘—i T fication of a high alternating
the use of sand. * Figure 2 shows (GIABHRAGM THICKNESS 02 | | I I ' voltage. The acoustically-mod-
the fuqdan}ental note, Flg}nre 3 50 100 200 300 500 700 1000 ulgtefi voltage supplies an am-
the ospxllatnng foym belonging to FREQUENCY (CYCLES PER SECOND) plifying tube. T}}e connection,
t.he. thlrd harmo.nlc. At the dark INFLUENCE OF DIAPHRAGM RESONANCE H-MICRONS Of the eleCtrOS(‘atlc. Sound pro-
points, the diaphragms effect ON THE EXCITING VOLTAGE ducer to the amplifier, can be
the maximum amplitude. These effected either direct or by
undesirable diaphragm reso- FREQUENCY CHARACTERISTICS means of a transformer, accord-
nances were considerably mini- Figure 1. The three curves show variation in fre- ing to the amount of the plate

mized, at the points of the fixed
electrodes facing those parts of

quency characteristic with diaphragms at various
thicknesses

voltage of the amplifying tube.
The three-electrode system can

SAND-SOUND FIGURES ON STRETCHED DIAPHRAGMS

By setting the diaphragms in motion electro-statically, the frequency characteristics may be quickly studied. Figure 2,

left, shows the formation obtained at

the fundamental note of the diaphragm. Figure 3,right, shows the form obtained
from the resonance of the third harmonic
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the deep tones too weakly, a disadvantage
which together with a high distortion has
been disclosed in all previously known
loudspeakers. Figure 6 shows, as an ex-
ample, the course of the alternating vol-
tage on a resistance-coupled amplifier,
without loading (curve a) and with load-
ing by a three-electrode system (.0022
mid.) of the embodiment described
(curve b).

Sound Pressure Curves

In Figure 7 two sound-pressure curves
are shown of the arrangement in question.
The three-electrode system was connected
to an output stage according tn Fimie~ &

ot
\\\ _',; /i.

/—'—

,_

)

i

(

1

C

a

e

CORRECTING ELECTRODES f‘

Figure 4. In these outer electrodes the spacing of the holes between the o

ribs has been decreased at certain radii to produce damping and eliminate
resonance at troublesome frequencies

w
(VA

be considered as a double condenser, the
capacity of which (measured in the position of
rest) amounts, in the model, to about .0022 '
mfds. These capacities can be used either in ! ;
series or in parallel. As the values of the bias. |

of the alternating voltage and those of the ’
capacities are known, the adaptation of the
system to any desired conditions is possible by ‘
simple mathematical consideration. —j 1

Series and Parallel Circuits

Figure 5 shows two types of circuits, the ex- | | }——lF—J
ample a refers to a circuit in series of the
capacities ¢, and c., the total capacity is there-
fore half, .0005 mfd. The fixed electrodes are
connected with the bias. A transformer sup- CHARACTERISTIC CIRCUITS
plies the essential alternating voltage, which is Figure 5. Left, a series arrange-
fed to the fixed electrodes. The example b ment of the capacities CI and €2

: wohen used in the output circuit of
shows a circuit in parallel. In this case the 5 s salls @ wramlinneny \Ragh,

SERIES CONNECTION PARALLEL CONNECTION

capacities are connected in parallel with the parallel circuit for connecting
almpllfymg tube Or.W1th the plate-coupling re- through a resistance to the plate
sistance. The capacity load on the generator now circuit of an output tube

amounts to .0022 mfd. The
fixed electrodes have an op-
posing bias, the alternating
voltages are fed to the dia- |+
phragm. In comparison with |
the wusual tube resistances
and for economical reasons
{omission of the transformer)
the circuit in parallel men-
tioned in the example b is
frequently given preference.
Also combined circuits may
be employed.

In the case of an oscilla- |
ting capacity the result |
would be an increased repro- I
duction of the higher fre-
quencies. In order to ob-
tain a constant sound effect,
therefore such an adaptation
must be made, so that the
alternating voltage at the
loudspeaker with increased " -
frequency, becomes smaller ' - ' - PR———— '
in a certain proportion. It THE ELECTRO-STATIC AND THE ELECTRO-DYNAMIC

. Gewceht 22 hg
-

Is O{IIY POSSH{IC in this way to Figure 8. Left, the comparative size of the new electro-static speaker and accompanying
avoid the high tones being coupling and power apparatus. Right, modern type of electro-dynamic speaker awith large
reproduced too strongly and transformers and coupling dewiges
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UPERHETERODYNE
nnovations

This new twelve-tube receiver is intended for the fan who demands the
anusual in sensitivity along with other good qualities. It includes push-pull
arrangements of both audio stages and the second detector

Rapio News the author de-

scribed a superheterodyne tuner,

compensated audio-amplifier combination, designed primar-
ily for use under the most unfavorable reception conditions and
by radio users to whom expense was no consideration, pro-
viding only that they could get the very best possible recep-
tion. It was felt that little if anything could be done to
improve its performance. However, from that class of radio
fans who always want the “ne plus ultra” of design and
performance continued to come inquiries as to what gadgets
could be added to it to make it just a wee mite better. Con-
sistently they have been told nothing could be beneficially
added, for the writer has never been one to favor adding
gadgets just for their own

IN the September, 1931. issue of

By McMurdo Silver®

tions, and, hence, the new twelve-
tube model to be described herewith.

Essentially it is the same as the
716-683 combination. except for the use of a push-pull sec-
ond detector, two push-pull audio stages, with a simplified
method of obtaining the dual tone control feature, and, of
course, a considerable number of mechanical changes. The
receiver is illustrated, mounted in a cabinet in Figure 1, re-
moved in Figure 2, and its bottom view in Figure 3. The
schematic circuit diagram appears in Figure 4, and the sensi-
tivity, selectivity and electrical fidelity curves in Figures 5.
6 and 7 respectively.

The assembly will be seen to consist of three units—the
tuner, the audio amplifier and power supply, and the electro-
dynamic speaker unit, all

sake—he has always held
that any and every part
or tube in a radio re-
ceiver must perform its
full function if its inclu-
sion was to be justified.
But this continual stream
of inquiries about extra
gadgets has stimulated
experiment in the S-M lab-
oratories to see if there
were any that would help

interconnected by means of
suitable cables having plug
and socket terminations.
The tuner circuit is seen
at the left of the diagram
of Figure 4. It consists of
a dual pre-selector circuit
coupled through a small
common inductance just
below critical coupling, or
just below where the curve
would ordinarily broaden

at all. It has been found
that the tone quality could
be somewhat improved by

certain changes and addi- poaer supply.

*President, Silver-Marshall, Inc.

THE RECEIVER UNITS
Figure 2. The tuner chassis is separate from the amplifier-

This facilitates mounting in a moderate size
cabinet, yet avoids undue crowding awhich avould result in
combining bhoth on one chassis

out, feeding a type -51
vario-mu screen-grid r.f.
amplifier stage. This r.f.
stage in turn feeds a type
-24 first detector through a
tuned transformer, to the

e r st e m - ——————————

TOP OF

o iew)
ToP Vi
{TOPVIEWS » socxeT

rLL-.-J\‘
i caBLE |

o I
- SHIELD

£
26000
T Onms s

CABLES]

650
OHMS

K] 220
) TERMINAL OHMS
- STRIP

TUNER
FILAMENTS

FIGURE 4.

THE SCHEMATIC CIRCUIT DIAGRAM
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THE RECEIVER IN ITS CABINET
Figure 1. An unusual feature is the center
shelf, achich is especially designed to prevent
transmission of wibrations from speaker to tuner
chassis. A combination of awood and celotex,

separated by a dead airspace, is employed

cathode circuit of which is coupled the extra
stable tank-tuned oscillator. All four of the
tuned circuits involved are tuned by a four-gang
condenser housed in the large shield at the right
of Figure 2, with the individual trimmers acces-
sible through holes in the front of the shield
for alignment purposes. There is nothing extra
special about these circuits, except that the plate
current of the =27 oscillator is bled through the
bias resistors for the —24 first detector to insure
a more constant grid bias than would be had
through pure automatic bias. That portion of
the voltage drop used to bias the oscillator is

Rapio News ror MarcH, 1932

taken across an un-bypassed resistor intentionally, this serving
to hold the output of the oscillator desirably constant over
its range. The rejector input circuit of the 716 has been
abandoned due to its difficulty of alignment in the field.

Two stages of 175 ke. i.f. amplification are used, with type
-51 tubes. Each stage employs a dual tuned i.f. transformer,
such transformers providing a total of six tuned circuits in the
if. amplifier. The third of these transformers has a tapped
secondary to feed the grids of the push-pull detector stage.
Volume is controlled by varying the control grid bias of the
r.f. and the two if. tubes simultaneously by means of a poten-
tiometer, with a minimum fixed bias obtained by a resistor
in series with the potentiometer in the bleeder circuit. By-
passing and isolation of the necessary points is provided,
as can be seen from the diagram.

Push-Pull Second Detector

The second detector system employs two —27 tubes in push-
pull, for increased handling capacity and reduction of har-
monic distortion. At first glance, the circuit does not appear
to be push-pull, since the two detector tube plates are tied
together instead of going to opposite ends of a coupling trans-
former, as in a push-pull amplifier circuit. The connections
shown in the diagram are correct, however, since the output

of the detector tubes is pulsating
d.c., there is no question of phase

reversal involved. In fact, were

a push-pull amplifier so biased as

to rectify, there would be no out-

put except that due to tube unbal-

ance, since the plates would al-

ways be at the same potential,
rather than opposite potential, as

in an amplifier circuit. The de-

1
/
|
{

— tectors are biased by a 25,000-

ohm resistor in their grid-plate
returns, which is by-passed by a

1 mfd. condenser-essential, since

the audio currents involved are
in phase in their plate circuits,

rather than out of phase and bal-
ancing, as in an amplifier circuit.

& The detector plates are by-

passed by a .001 mfd. condenser,

|

and an r.f. choke is included in

the plate lead. The switch SW
and the condenser in series with
it from detector plates to ground

is the high-frequency or treble

tone control, and will be covered

later. The output from the tuner

T unit is through a cable terminat-
| ing in a five-prong plug to be in-

10.000 n |
1000 ? )
o=
0 i?;
1
+20

‘ serted in a socket on the amplifier

=g chassis, and provides ground B +

+10 4] —10
KC.OFF RESONANCE

THE SELECTIVITY CURVE

and detector output connections.
An interesting feature is that

FIGURE 6 though (Continued on page 307)

THE VIEW BELOW DECKS

Figure 3. As the author explains, the rather unprofessional appearance of the tuner aviring is the result of an early
model being used as the subject for this photograph
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TOP VIEW OF THE FINISHED UNIT
Note the compact simplicity of the unit. The woltages or
currents to he measured are connected to the two hinding
posts an the left, achich are a nesw development and func-
tinn cither as plug jacks or regular binding posts

which is shown in the photographs on this page actually
serves for all a.c. and d.c. measurements one wants to
make on a receiver.

The new rectifier type milliammeter makes it possible to
obtain all voltage ranges and current ranges with but one
meter if the proper multipliers are provided. The rectifier type
meter has been used before as an a.c.-d.c. voltmeter, but in
the equipment described here, designed by the engineering de-
partment of the Shallcross Manufacturing Company, there are
also milliammeter ranges available for a.c. and dc. To be
sure, for these current ranges the instrument has a rather high
resistance, but for measurements in the plate circuit of a tube
or in the power pack, in short, in all high-resistance circuits,
it will be accurate enough. One should not try to use it in a
low-resistance circuit, as, for instance, in measuring micro-
phone current.

The ranges provided with this instrument are 0-5 volts, 0-10
volts, 0-50 volts, 0-250 volts, 0-500 volts and 0-1000 volts, both
a.c. and d.c. All these ranges have a sensitivity of 1000 ohms
per volt. This is somewhat unusual, for most a.c. voltmeters
now in use draw a rather heavy current. The current ranges
for both a.c. and d.c. are 0-1 ma., 0-5 ma., 0-25 ma., 0-100 ma.

IT sounds too good to be true, but the universal meter

T T2

5000 OHMS
R8

1000 OHMS O——r 1000
,500,000 OHMS
R12

FIGURE 1. THE SCHEMATIC DIAGRAM
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A Real
UNIVERSAL

- Meter

Radio men have been looking forward for

years to the development of a really univer-

sal meter, and here it is—an a.c.-d.c. meter

unit which provides eleven voltage and cur-
rent measurement ranges

By J. van Lienden

and 0-500 ma. The milliammeter operates on the voltage-drop
principle; the shunts are so chosen that there is a potential
difference of 5 volts across them at full-scale deflection.

The circuit is shown in Figure 1. The rectifier and the
meter have an internal resistance of 5000 ohms; therefore it
is necessary to put a 5000-ohm resistance in series with the
d.c. meter so that the same multipliers can be used. The little
resistance on the back of the meter must be connected across
it when it is used on d.c. but not when it is used as an a.c.
meter. This is automatically taken care of by the a.c.-d.c.
switch.

It will be seen that when the switches are set for current
readings there are different shunts available across the S-volt
voltmeter. On the lowest range (! ma.) there is no shunt
needed and the point on the selector switch was not connected
in the original design. However, we see no reason for keeping
the 5000 ohms in the circuit in this case, so in the model de-
scribed here, a connection to the switch is provided which
short circuits this resistance when using the 1 ma. range.
Therefore, on this range the meter has a low resistance.

For safety-a push-button has been provided. While the but-
ton is up, the voltmeter ranges are increased by 100 volts. The
current ranges are also increased. Both these changes are
provided for by a single button.

Constructional Details

All instruments are mounted on a panel 534 inches by 834
inches by 1/6 inch thick. The (Continued on page 300)

UNDER THE PANEL

All parts are directly or indirectly mounted on this panel.
The details of the panel and of the subpanels used for
mounting the resistors are shown in, Figures 2, 3 and 4
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SIMPLICITY OF INSTALLATION A FEATURE OF

RECEIVER AND REMOTE CONTROL

The receiver clamp and mounting plate pro-
vide a choice of fourteen positions for mounting

HE method of mounting the entire receiver on the

steering post of a car is one outstanding feature which

marks the Marquette Motor Radio as a real advance

in automobile radio design, since it eliminates the
necessity of drilling holes for the mounting of the receiver
proper or of cutting away parts of the floor of a car for this
purpose.

The enameled-steel case in which the receiver chassis is
mounted is composed of two parts. One of these parts covers
the top of the chassis and also the sides, leaving the bottom
exposed to view. The second part of the case is a bottom
plate which is fastened to the flanged bases of both the
chassis and the top cover by four screws and also to the
clamp on the steering post.

Set Mounts on Steering Column

This bottom plate has fifteen holes in it, as shown in Fig-
ure 2. Since the clamp has four evenly spaced holes, it
can be fastened to any given set of four holes in two differ-
ent ways, so as to provide either horizontal or vertical mount-
ing for the receiver. The five different positions of mount-
ing the receiver, as shown on Figure 2, therefore become ten.
By turning the plate over and attaching the clamp to the
opposite side, four more positions are obtained. This gives
a total of fourteen different positions in which the .receiver
can be attached to the steering post. In some cars it will
be found that certain integral parts of the car are in the
way of one kind of mounting or another. One of the four-
teen will permit the installation of the receiver without being
in the way of any car parts. Difficulties sometimes arise
through close proximity of one-shot grease systems as used
in some cars or a combination spark coil and ignition switch
which is fastened to the dashboard. Some-
times a ventilator handle is too close at hand.
In all of these cases the receiver can be
mounted without coming too near any of
these parts. A patent for this method of
mounting a receiver is pending.

The clamp which holds the chassis to the
steering post is felt lined, to relieve the
receiver of as much shock as possible, and
has a layer of rubber which comes in direct
contact with the steering post. This pre-
vents the receiver from slipping. The bot-
tom and top parts of the clamp are held to-
gether by four machine screws which allow
adequate leeway to compensate for different
steering post diameters.

On one side of the case are three holes
through which the compensating condensers

can be adjusted after the receiver has been the running

installed. This is a necessity, since the capac-

New Motor
Radio Design

Here are given instructions on installing and adjust-
ing the automobile radio set which was described
last month. Much of the information given applies
equally well to the installation of any auto radio

By Justus W. Berge

Part Two

ity between the antenna and the body of the car greatly
varies in different installations, and this affects the line-up
of the r.f. stages.

A tube shield which is fitted over the housing of the center
coil effectively shields the r.f. and detector tubes from each
other and thereby eliminates any possible tendency towards
oscillation.

Concerning the sensitivity, in the heart of New York City,
WLW comes in with good strength. On one occasion WFAA
in Dallas, Texas, was received with volume enough to be
heard above traffic noises. The tone produced by the dynamic
speaker is comparable with that obtained on a good receiver
designed for the home.

Something of the receiving qualities of the receiver can
be imagined when one finds that it produces a signal in the
Holland Tunnel, a gigantic steel tube under the Hudson River.
The sensitivity of the receiver pulls through a few of New
York’s higher power transmitters, inside the tumnel. Under
steel elevated structures, a few of the stations fade slightly.
but some still come pounding through with practically their
full strength.

Getting Set Ready

Having covered the design features of the receiver, now
we will go into its installation and operation, including such
points as noise elimination in the motor and proper antenna
installation. The different points to be covered in this article
are not solely confined to the Marquette installations, but
many are applicable to the installation of any kind of auto-
mobile radio receiver.

The sequence of steps in the installation as presented is
very important. This is due to the fact that conditions

THE STEP TYPE ANTENNA
This antenna takes the form of a plate which mounts on the under side of

board. It is provided with a splash guard and flexible mount-
ings, and is weatherproofed
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as encountered in step four might in-
fluence the work done in step five, etc.
It is absolutely necessary to do the things
in the right order of procedure if a
perfect installation is desired.

The first thing to do is to test the
receiver before installation. Place the
proper tubes in their respective sockets.
In the case of the Marquette receiver.
three -36 tubes are placed in the two
r.f. and detector sockets, one =37 is put
in the first audio socket and two -38
tubes go in the final audio push-pull stage.
The sockets are plainly marked with the
lype number of the tubes they take.

The receiver is placed in its steel case
and propped up on the driver’s scat. A
wire is thrown over the top of the car
or placed alongside of it to serve as a
temporary aerial and connected to the
antenna lead coming from the receiver.
The batteries are also temporarily con-
nected, by means of the cable. as fol-
lows: Yellow, B plus; grcen, B minus;
red, A plus; and black, A minus. With the plugging in of
the speaker, the sct-up for test is ready.

The purpose of this operation is to make sure that the
receiver is working properly and that the tubes are all good.
It is indeed aggravating to have to demount a receiver after
care had been taken in its installation only to find that one
of the tubes is defective or perhaps that the remote control
belt was not placed properly in its grooved puliey.

Installation Procedure

With the receiver in perfect working order under test, the
actual installation work can begin.

The chassis is removed from its steel case and the large
clamp is detached from the bottom of the case. Then the
bottom is again attached to the case just as though the
chassis were inside.

Since the receiver is to be mounted on the steering post.
underneath the front dashboard and over the brake and clutch
pedals, the dummy case should be tried in various positions
in that area to determine which of the fourteen different
positions in which the receiver can be mounted will be used.
Any of these dificrent methods of mountings can be effected
by fastening the clamp to the steel! base plate by means of
four screws through the corresponding holes in each, which
line up properly after the position de-
sired is ascertained. The receiver should
he placed so that the remote control
cable comes out either on the left,
right or top when facing the receiver
from the driver’s seat.

Care should be taken that the re-
ceiver is mounted as far up on the

~

Mounted on

~1- Figure 2.

6 ing positions.

/, sitions,

LOUDSPEAKER IN POSITION

the bulkhead, the

speaker does not interfere aith

foot room yet permits free distri-
hution of the sound

THE MOUNTING PLATE

The sixteen holes in
the base plate of the chassis pro-
° vide for a wide wariety of mount-
The intersecting
lines and circles indicate five po-
Rewersing the plate pro-
wvides others

ELIMINATING ENGINE NOISE

This shoacs the twco by-pass condensers (A and B), the distributor suppressor
(C) and the loudspeaker mounting screxs (D). !
on the top of the motor cffectively shields the spark plugs and airing so that

In this Buick model the pan

no spark plug suppressors are required

steering post as possible without coming in contact with any
of the equipment fastened to the dashboard. By doing this.
it lessens the danger of the set being in the way when the
feet are applied to either the brake or clutch pedal.

A strip of rubber taken from an old inner tube should be
placed between the felt in the clamp and the steering post.
This acts as an additional shock absorber and also keeps the
receiver from slipping on the post. The felt pieces shouid
also be glued to the inner faces of the clamp.

The next consideration is the remote control, which should
be handled very carefully prior to being permanently installed.
to avoid sharp bends or kinks in the cable. It should be
placed on the stecring post between the steering wheel and
dashboard. The remote cable at the point it enters the re-
ceiver should not be bent at an angle, but should be rounded
in a circle to permit the free movement of the wire within.

Before fastening down the four screws which hold the re-
mote control o the steering post, the tuning knob should be
rolated a few times. If the movement is not free, the entire
control may have become twisted from its ordinary position
and it should be turned cither right or left, depending on
which way it is twisted. The remote control is then fastened
pcrmanently to the post.

The dynamic speaker is then mounted in position. This
is mounled on the bulkhead, above the foot-
board and on the passenger side of the
front compartment of the car. The speaker
is placed in tentative positions inside the
car until a position is found where it will
not interfere with any equipment on the
motor side of the bulkhead or with a pas-
scnger's feet.

A hole to take the 34-inch rod on the
speaker is then drilled and the speaker
mounted with the transformer on the speaker
on the side nearest the receiver, so that
the speaker cord will easily rcach the plug
coming from the set.

At the plug end of the shielded speaker
cord, the shield is extended into a heavy
wire. This should be fastened down to anv
convenient screw on the chassis of the car
for grounding purposes.

Battery Connections

The heavy battery cable with red and
black insulated wires extending from it is
connected directly to the storage battery of
the car. It should not be cut if it is too
long, since the ends of the wires are spe-
cially treated to be fastened under screws
of the car battery connections.

It has been found that by connecting the
red lead (positive) either to the car ammeter
or to some other positive part of the wiring
of the car and the black lead (negative) to
the chassis of the (Continued on page 805)
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Using Graphs and Charts
m Modern Radio Practice

Ordinary formulas for the calculation of the design for coils used in radio
are sometimes extremely complicated and involved. Many amateur designers
shy at these formulas and lose much time with cut-and-try methods. This
article presents satisfactog'y solutions through simple alignment charts

HE formula for the inductance of a Part

single-layer coil has always been dif-

ficult and inconvenient for calculation

by the average man. The knowledge of the form-factor
is needed to work it out, and this form-factor depends on the
number of turns which is being sought. The result is usually
a cut-and-try method; one generally has to repeat the work a
number of times to obtain a satisfactory answer.

Previously, when alignment charts were made, they usually
followed this formula, and while they eliminated some amount
of calculating, they did not do away with the cut-and-try
method. It was still necessary to guess at a form-factor, which
is likely to be found all wrong.

However, it can be done in a much better way. The for-
mula can be transformed into a more convenient one which
expresses the relation between the form-factor and the induc-
tance, diameter and turns per inch. The problem can then be
solved at once, without repeating.

This expression has been put in
the form of an alignment chart in

Three

the size of wire. Then in operation (2), the
line is drawn starting from 2.25 on f(A)
through the point on the turning scale and
produced so that we find 74 turns per inch as the proper
spacing. The table of wire sizes shows that either number 28
enameled or number 37 d.c.c. can be used. Al the other
operations are the same as in the previous example.

From the four quantities, inductance, turns per inch and
form-factor, the designer can choose any three, but no more
than three. The fourth quantity is then determined and
will be found by the use of the chart.

Transformation of the formula.

This chart was obtained from the well-known equation:

9°
L = 4n°n® — K cgs. units 1)
b

where a is the radius of the coil in centimeters,

b is the length of the coil in centimeters
n is the number of turns
K is Nagoaka’s constant

Figure 1. With the aid of a ruler NUMBER OF TURNS PER INCH- In Circular 74 of the Bureau of
any one can design his coils from B.&S. DOUBLE  SINGLE  DOUBLE TN Standards this equation is trans-
this chart without the need of cal- ] GAUGE Sikk___coTToN  cotToN P I formed into the more convenient
culations of any kind. |14 e o T O + 152 | form:

The use of this alignment chart | 'S 83 | 64 _ 154 170 (22)* m*
is best explained by anf example. :'_5'_ —-;g‘: __; - -:g'; i '29'; = L = ———— microhenries (2)
Suppose an inductance of 240 mi- }— — = — s 1000 2a
cr(ﬁﬁznries is desired; it is to be |- :: - Zi? — :j:l‘ ]'l ;g; [~ :;::‘ ) —_
wound on a form 2 inches in diam- |—;— o 75 T 45— o ZK b
eter, with number 28 enameled |57 355 | 298 267 Ta3q | where m is the number of turns per
wire. In the table, below, it is 22 [ 342 330 | 292 77 centimeter.
found that this wire winds 74 turns [ 23 | 333 J[— 36.2 6 | ae3 Let us call the denominator F,
to the inch. |~ 2a 416 | 398 | 344 | 41| then

(1) Draw a line from 240 on the [ 25 | ass | 436 312 529 | (2a)* m*
inductance scale (extreme right) to | 26 | so5 |~ 438 | 401 | ssu F=—"_"_ (3)
2 on the diameter scale (extreme | __ 27 [ sss 520 434 __662 j L
left) and note the point of i(nter- ! _sg ._2’%:'9.- | 2?:35 ! -:g': 1 ;:'; | or, expressing all measurements in
section on the turning scale (cen- > ok L N ST inches:
ter). (2) Draw a second line from | —3'1 [ —:"33 4- 2 ':3'?': ::: -—-'gg'j — (2a)*m®
74 on the turns-per-inch scale - ;2— Ta:.s' 0 a9 1 ccmm F =234
through the newly found intersec- |- G —7 828 | ezl e — L
tion and find the form-factor on the | —+F /5 —88.4j_ 5l 1249 | In Circular 74 a curve shows the
f (A) scale to be 2.25. (3) A third 35 T 085 943 | 684 623 | relation between F and the form-
straight line from 2 on the diameter [ 34 62 | 1000 | 4 +_|8|.5 |1 factor 2a/b. When the form-
scale through 2.25 onthe f (B) scale [~ "33 | a2 | 1058 743 | 2024 | factor is once found, the problem
intersects the length scale at 7% 38 1322 1.6 X 217 | is really solved; multiplying diam-
inch, which is the length of the | 39 402 | ih.2 138 2525 | eter by the form-factor gives the
coil. (4) The last line, from 7§ on 40 | 1483 1228 | 823 2804 length of the coil, and multiplying
the length scale through 74 on the TABLE 1 this by the number of turns per

turns-per-inch (B) scale. indicates
the number of turns as 65.

It can be shown that the most efficient coil has a form fac-
tor of 2.46. As the efficiency does not fall off very rapidly on
both sides of this value, we can accept as the best range for
the form-factor from 1.5 to 4.

Those who wish to design their coils starting with a definite
form-factor can still do so with the aid of the same chart.
Example: Let us consider the same coil as before, but sup-
pose the form-factor, 2.25, had been decided upon instead of

inch gives the total number of
turns. In eliminating all calcula-
tion we wish to do this with the aid of the chart.

We see then that the problem consists of making four charts
in one, all similar to those described last month. It was
shown then that any calculation which consists of multiplica-
tions and divisions oply can be performed by a logarithmic
chart with parallel scales.

Some of the factors have to be raised to the second and
third power and some quantities (Continued on page 803)
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['he Design of Single-layer Solenoid Coils
DIAM. Aol LEN TURNS NUMBER  INDUCT-
GTH
INCHES Al moies | TURNING  PER INCH OF TURNS) ~ANCE
2a f b SCALE n M
B A B L
5 4 - 6 .5 - —— 0 300 1504+ —;— 1.3
] 3 140 T
451 55 ) 250 | i
1 ] 130+ 3
1 5 [ ol
4 L : 6254 € 200 o+ F
J 4.5 E |
1 ] +3
1 ] 1o 4
+ {50
351 4 1 3.4 l
+ 150+ 100+
2 +32 i 13
3~ S0+ T 6
] 3 875 1 too B L
p -~ S~ 4 b 3
25+ 25~ =+ T3 ~0 T
1 / 4 “‘\@\ 10+
T N + 1 60 Tl 1
1T - PR ]
2 —g” 1.9 \\\® 1.25 1 14 50 601 190
S~ 1.8 N !
5‘ 1 1.7 \\\ | 1 40 I J]:E-
75 - ~. ' AR 1 +30
k3 1.5 ) so+ #
* & N 15 30 S
. ‘\\ B \ I~
151 9 T~ N N
- 1.2 175 -\\\ N 5
4 83 4 ' >~ F 60
73 3y s+ 1
T3 N 20 50
{254 2L 63>~ 4 80
©® o9 ) SRR N [ -9
ENN N I 300
3 A b E'
. 5 -3 .08 ] 5 RS 15>«
E ] -0
3 .07 R 1 150
11 -4 25 +7 ~~. 30+
1 ] 3 10 B SO
875 + .3 -—: 4 T i 9 X
+ .05 —- ] - 4 ¥
] 37 8 + 300
. T8 ; i
750 1 o ] J ! 4400
2 35+ " 6 [
E - <500
3 . ] 20+ 3
N - 9 5 1 —:—600
825+ 15 'E- .03 4 I T I =700
] : ] ] 4800
] 4
. 1 I + 4900
: 4.5—~ ']‘ 1 <+ 1000
.5 L 1L 02 5L j— 10 3 5L Lyzeo
HOW MANY TURNS?
Figure 1. This chart and a ruler are all you need for the design of single-layer coils. lts range is sufficient to

include the broadcast band and the short acaves down to approximately 20 meters.

for a certain frequency is found from the chart in the February issue
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T'he “Complete” Service Unit

The editors have at last found a serviceman’s unit which closely approaches
the ideal as a set tester, tube checker, oscillator and universal meter for
measuring voltage, current, resistance and capacity

By W. Gerber

which have a resistance of 1000 ohms per

ITH the present trend leaning
toward ultra-sensitive variable- volt. These ranges are 10, 100. 250, 500
mu and pentode receivers, the Part One and 1000 volts. The milliammeter ranges
modern serviceman requires more are 1, 10, 50 and 100 ma.

elaborate servicing equipment than heretofore necessary. Ser- (8) An ac. volt-ammeter having four voltage ranges of 3,

vicing instruments like the set analyzer, tube checker, oscil-
lator and ohmmeter are absolute necessities. Transportation
of these individual servicing instruments is not practical, due
to their weight and bulk. As a contrast, the compact servicing
device described in this article offers a direct solution to this
problem. A brief outline of its more prominent features is as
follows:

(1) A set analyzer, capable of giving a thorough test on all
receivers, including those which employ pentode, variable-mu
and automobile type tubes, without the use of any adapters.
R.F. pentode tests are provided for, too.

(2) An a.c.-operated tube checker, capable of testing pen-
tode —47’s, variable-mu —33's or ~51’s and 6-volt auto tubes.
Provision is also made for testing Arcturus 15-volt tubes and
Kellogg top-heater tubes, adapters only being necessary for
testing the second plate of
-80 rectifiers, pentode and

15, 150 and 1200 volts, and one ammeter range of 3 amperes.

In the following paragraphs will be found a detailed expla-
nation on the construction and operation of this modern, com-
pact servicing instrument.

The Housing Problem

Considering the fact that most servicemen prefer to carry
numerous tubes and tools with them, the author designed the
carrying tray with such dimensions that it will fit in a nineteen-
inch suitcase. Figure 6 gives complete dimensions of the tray,

which can be made of either ¥4-inch oak or mahogany. A coat
of oak stain finished off with ordinary furniture wax will im-
prove the appearance.

The main panel is of %4-inch bakelite, the connection panel
of 3/16-inch bakelite.

Both panels are factory drilled and
engraved to give them a pro-

screen-grid tubes. Three
distinct readings indicate
the condition of the tube.
They are: normal plate
current, grid bias and oscil-
lation, the latter reading
being particularly desirable
for matching r.f. tubes.

(3) An a.c.-operated os-
cillator, having three fixed
fundamental frequencies.

(4) A three-range output
meter of the crystal recti-
fier type.

(5) An ohmmeter of two
ranges: 150,000 and 15,000
ohms.

(6) A capacity tester

fessional appearance. Fig-
ure 2 (a) gives the layout
of the main panel and Fig-
ure 2 (b) the layout of the
connection panel.

Some readers may prefer
to increase the dimensions
of panels and tray in order
to simplify construction and
wiring. However, compact-
ness is a highly desirable
feature and, with proper
care in planning and wiring,
the dimensions given here
will provide adequate space.

Mounting of Parts

Mounting of parts should
be carried out in such a

which utilizes the a.c. line
and a.c. meter for measure-
ments.

(7) A d.c. volt-milliam-
meter the voltage ranges of

THE INSIDE VIEW
Here the top panel has been removed from the tray. Below
is shown the inside of the tray and above it the under side
of the panel

manner that they will oc-
cupy a minimum of space.
and will not interfere with
their neighboring parts in
any way. Approximate

THE REAR VIEW
To use the unit as a universal meter for external measurements, the circuits to be measured are plugged into the

tip jacks on this rear panel.

For correct panel engraving, see Figure 2
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THE TOP PANEL VIEW

Fach control is suitably engraved to facilitate use of the unit.
The correct engraving all be found in the panel layout drazcing, Figure 2

later model,

position of parts may be obtained by referring to the various
photographs. Large and heavy parts should be mounted on the
bottom of the wooden tray and securely fastened thereto.
Holes for the mounting of parts on the underside of the main
panel should be drilled by the constructor himself, 3/16 inch

deep. Use a !g-inch drill and thread a 6/32 screw into the
hole. This method leaves the face of the panel free from

unsightly screw heads, which would destroy its professional
appearance. A small niche made 3/16 inch from the cutting
point of the drill will enable the constructor to tell when the
hole is the correct depth. The hole will be 3/16 inch deep
when the niche is level with the panel.

The push-button switches can be made of old phone jacks
with their frames removed. In this case Jewel locking but-
tons should be used. These buttons may be obtained from
any radio supply store. The author prefers the push-button

Same slight changes in engraving «cere made in a

method of switching hecause it is only necessary to set the
selector switch S1 and push a certain button to get the desired
reading. If the constructor finds enough space underneath the
panel he may prefer to use the standard Yaxley switches.
The 1 5/16-inch hole at the right end of the tray is for the
a.c. outlet of the tube checker. The two fuses F1 and F2,
chokes RFC1 and RFC2, filament-adjusting rheostat R1 and
the by-pass condensers C! and C2 should be mounted as close
to the a.c. outlet as space will permit. The shield of the os-
cillator coil L1 may be fastened to the back of the wooden
tray by means of three 1-inch machine screws. Although almost
any coil shield might be used, the author found that a Grebe
screen-grid shield suited the dimensional requirements exactly.
It has three angle brackets which should be turned inward and
the coil fastened thereto. A threaded hole will be found in
cach bracket. If the three 1-inch (Continued on page 811)
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THE SCHEMATIC CIRCUIT DIAGRAM

Figure 1. Referring to the symbol numbers on the warious parts in the photographs woill aid in an understanding
of the numerous circuits involved

www.americanradiohistorv.com


www.americanradiohistory.com

776

Rapro News ror MarcH, 1932

lectric Filter Design

The importance of electric wave filters in radio communication both in trans-
mitter and receiver design cannot be overestimated. The following article,

third of a comprehensive series, deals

with considerations of low-pass filters,

insertion loss, “Q,” coil construction, etc.

LOW-PASS filter, as the name By C. A Johnson® Ohm’s law, the current flowing in the

implies, permits alternating ‘ ‘ line before the filteris inserted is

electric currents of frequencies Part Three e

below a certain value, f., called I, = —— amperes (1)
the “cut-off”’ frequency, to flow through it with very little loss, 1000

while currents having frequencies higher than this value are
attenuated. That is, most of the energy associated with the
higher frequencies, or tones, is not absorbed by the filter but
reflected back to the generator from which it came; on the
other hand, the energy carried by the lower frequency cur-
rents is absorbed and passed on to the load, being decreased
only by the dissipation due to resistance in the filter.

As pointed out in the first article of this series, one impor-
tant use for low-pass filters in
radio engineering is to prevent

where the generator potential, e (or open-circuit voltage of the
line) is in volts.

After the filter is inserted, we can compute the value of e
which is necessary to cause 1 ampere to flow in the output
circuit!, then the insertion loss is 20 times the logw |L|
(since the current in the load, after inserting the filter, is
assumed to be unity).

In actual practice it is hardly necessary to compute the in-
sertion loss of filters unless a
very close prediction of the per-

“hum” and other interference

formance of the filter is required.

from the power supply from @ ’UU='OU: because a fair approximation to
reaching the filament and plate 2.5 HENRIES 2.5 HENRIES the actual performance can be
circuits. For example, Fig- 500 obtained from transfer-loss com-
ure 1 shows a low-pass filter as OHMS L 500 putations or charts which will be
used in a typical power supply ; 01 OHMS described shortly. However, to
for radio receivers. Two low-pass MFD. illustrate the method of mesh
filter sections are used so that any computing a filter, the insertion
of the 60-cycle current which l loss will be computed for two fre-

passes the rectifier tube will be

quencies in detail; the reader may

highly suppressed before reach-
ing the filaments or plates of the
tubes. The filter will also reduce
interference, caused by sudden
changes in the line voltage, to a
low value. This is true because
any sudden change in the line voltage, produced by opening
or closing switches, etc., causes transient voltages to be set
up in the line, and it may be shown by Fourier's Integral
Analysis that these transient waves behave exactly as if they
were made up of a great number of steady waves of higher
frequencies which, of course, the low-pass filter will not pass.

Low-pass filters are extensively used in suppressing the har-
monics of oscillators used in testing circuits. They are also

ELECTRICAL FILTER “CONSTANTS”
Figure 2. Here is a low-pass filter awhose insertion
loss characteristic is shown in Figure §.
trical circuit constants arc given in the diagram

become familiar with the method
by performing the computations
at other frequencies and checking
his results against the curve, Fig-
ure 5.

In computing the characteris-
tics of filters, exactly, we cannot neglect the fact that all coils and
condensers used in the filter have a straight resistance as well
as a reactance to alternating currents, and it is customary to
refer to the “Q” of an impedance arm as the ratio of the
reactance to the resistance of that arm, or to the dissipation
constant, d, which is the reciprocal of “Q.” For example, ii
a coil has a reactance of 2nfL and a certain effective resis-
tance. Ress, at the frequency f, then the “Q” of the coil at

The elec-

frequently used, together with high-pass filters, in constructing that frequency is 2nfLL
band-pass filters when the band of frequencies it is desired to Q= (2a)
transmit is more than one octave. Rets

When describing the performance of filters it is common to 1
refer to a curve show- andd = — (2b)
ing its insertion loss Q
3 lgct;txee%?; aAf:::f;;igrL:cfi 28 3000 OHMS N e OIS Bctance-of the soil
fr . i HENRIES 3000 p uctance of the coil in
in the previous paper, LOW PASS FILTER \  OHMS._ henries. The condensers
Eihe'gnlse_rtzxgrtl. losstllln :‘;; H.E;l;ll.E;—z__——_‘: Y (Ao r+ ll:SCd in a ‘ﬁltel}'l u}slually
ecibels is imes the 2 ave “Q's” which are
common logarithm of : N p © \iax much }gher than the

== | 1, $7es.000 : 8 .
the absolute value of i 182 :://E- OHMS o coils and are ordinarily
the ratio of the current ¢ & !gg A cho INT. neglected 1‘1‘1 ”actual
flowing in the line be- ! MFD. | == o practice. A “Q” of 2
fore the filter is in- . i, o will be assumed for the
serted, to the current ™ T T 883 L coils in the filter shown
flowing in the_logid ! ‘s \4 :g‘% s T wro in Figure 2 and the
aftfrd theTﬁlt?ﬁ 15 ltn- i mrofmeoo ) S ‘ o B- “Q’l’ of the condenser
zfx;)goée weo\v;sl:lst;ai:-’ E i 3™ -F MFO;,, c- WXIWB esl?:l%l:te?li{ com-
sert the low-pass filter 60 CYCLE i . it 400 pute the filter at the
ssl(l)(())wnhg Ftlgure 2ina LT OHMS cut-off frequency first.
-0 ransmission The theoretical cut-off

line. According to TYPICAL LOW-PASS FILTER frequency of this type

*N. Y. University. Figure 1. Typical power supply unit incorporating a low-pass filter of low-pass filter is
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ik

—2250 +j 4750 voLTS 750 +4 500 VOLTS

A IS

— —{+j 3 AMPERES

4. 750+ 500 voLTS
~2+]3 AMPS. )
~1500+ 2250 VOLTS

VOLTAGE AND CURRENT DISTRIBUTION

Figure 3. This diagram shows the distribution of currents

and woltages in the low-pass filter given in Figure 2 at the

theoretical cut-off frequency. The insertion loss at this
frequency is 8.64 decibels

1 1

fo = - = 3183 cycles (3

nVvLC =V35 X 20X 10"

where the L and C refer to the total series inductance in hen-
ries and total shunt capacity in farads, respectively. Starting
at the output end, we add the impedance of the line to the
impedance of the last coil. The impedance® of 2.5 henries at
31.83 cycles is 250 + j 500 ohms; adding the 500-ohm load
resistance, we have 750 + j 500. Now, since we are assuming
1 ampere to be flowing in the load, the potential drop across
the coil and load resistance is 750 + j S00 volts. which is also
the drop across the condenser. The admittance of the con-
denser is j @C = j 4000 X 10°® mhos, so that the current flow-
ing through it is the product of the potential drop across it
by the admittance or (730 + j500) X j4000 X 10 =
—~2.000 + j 3.000 amperes. The total current flowing from the
generator, according to Kirchhoff's second law. is the sum of
the current flowing through the condenser plus that through
the load or 1 + (— 2.000 + j 3.000)

12,832 + j 1362 VOLTS

A,

971.2 +§ 942.5 VOLTS
b3

prmmmem e e -

—>{ AMPERE

—>—6.106 + 7.323 AMPS,

N

N

. 97.2 +j 942.5 VOLTS

~7.406 +j 1.323 AMPS.
-14,860 +§ 2305 VOLTS

SIXTY-CYCLE CURRENTS AND VOLTAGES
Figure 4. In this diagram the distribution of woltages and
currents in the filter of Figure 2 are given at 60 cycles.
The insertion loss at this frequency equals 21.6 decibels

flow in the line due to this e.m.f., if the filter were not in-
serted. is

— 11.360 + j 2305
I, = [ :| = 12.08 amperes (6)
1000
and the insertion loss at 60 cycles per second is
20log,, 12.08 = 21.6 decibels (N

The distribution of currents and voltages in the filter at 60
cycles per second is shown in Figure 4, and the computed inser-
tion loss as a function of frequency is shown graphically in
Figure 5.

It may be seen from the curve that while the theoretical
cut-off was 31.8 cycles, the actual cut-off may be said to be
much lower, say about 13 cycles. After all, the cut-off of a
filter has meaning only when we specify how much attenuation
distortion® is allowable to the passed frequencies. In the ex-
ample just worked out, the cut-off is at 15 cycles if we allow 3 db.
distortion. or it is at 31 cvycles if we allow 8.6 db. distortion.

If the filter is constructed using coils after having the

values of "Q” assumed in the com-

= —1.000 + j 3.000 amperes. Now T - putations, and if the filter is mea-
since the impedance of the 500-ohm oo i I TTTTT e sured between 3500 ohm resistances
input line and the first series coil iz v %0 - ;Z_ as assumed in the computations, the
750 + j 500 ohms, the drop i_n po- 5 80 LLE LAl i measured characteristics should check
tential across them is (750 + j 500) e L AL exactly with the computed charac-
X (—1.000 + J'S..OO) = —2250 + = 6o !‘ LT Ul ] ./_, 1N teristics. because the reflection and
j 1750 volts. Adding this to the po- a T / T interaction losses have been taken
tential drop across the condenser, S 50 ﬁ into account in the mesh computa-
according to Kirchhoff’s first law, the Z 4 1 11 //.‘ tion.
potential e, necessary to cause 1 am- E 1 | P il | It is obvious that the engineer can-
[_);rzes(t)o ﬂ(;w in {Ihe lo.z}d{g.s —1500 + § 20 1A | | not cfg)lrtlstructl acc}:apt.ablti)l eiectric-
volts. Now if this same po- F4 7 wave filters unless he is able to pro-
gential is connected directly to ltJ}?e 0 /r'jvfi i ‘TLL—-~ cure good coils and Condensers.pln
load, without the filter in the line, I, 0'5" L1y ]E“m Ll = fact, this often proves to be the
amperes would flow, and in this case FREQUENCY - CYCLES PER SZC. stumbling block for the engineer and
— 1500 + j 2250 it cannot be too greatly emphasized
L= ——|=2704 , ] N that great care be used in the speci-
1000 INSERTION LOSS VS. FREQUENCY fication of coils and condensers to
amperes (4) thn{re' 5. This chart gives the insertion loss be used in the filter. :I‘hgrg? is great
The insertion loss at 31.83 cycles is characteristic of the ’0’&'-'-I;ﬂﬂ filter shoacn difficulty in securing coils suitable for
then in Figure 2 filter work for Lwo reasons. First,

20logs, 2.704 = 8.64 decibels (5)
The distribution of voltages and curves at the cut-off frequency
(31.83 cycles) is shown in Figure 3.

At 60 cycles per second the impedance of the load resis-
tance plus the last series inductance is 971.2 + j 942.5 chms,
and since 1 ampere flows through them, the potential drop
across them is 971.2 + j 942.5 volts. This is also the difier-
ence in potential across the shunt condenser. The admittance
of the condenser at this frequency is j 7540 X 10~ mhos, and
the current flowing through the condenser is (971.2 + j942.5)
X (4 j 7540 X 10°) = — 7.106 + j 7.323 amperes. Then the
current flowing from the generator is 1 + (— 7.106 + j 7.323)
= —6.106 + j7.323 amperes. The impedance of the input
resistance plus the first series coil is 971.2 + j 942.5 ohms,
and the drop in potential across them is the product of their
impedance by the current flowing through them or (971.2 +
j942.5) X (—6.106 + j7.323) = 12,832 + j 1362 volts.
The potential, or e.m.f., of the generator is then the sum of
this potential drop plus the drop across the condenser, or
— 11,860 + j 2305 volts. Then the current I, which would

NOTE 1.—The assumption of one ampere flowing in the output circuit
is a purely arbitrary convenicence.

the design must be such that the ef-
enough so that acceptable “Q’s” can
it is difficult to secure sufficiently

feclive resistance is low
be obtained. Second,
accurate inductances.

In the mechanical design of filters, considerable care must
be used in constructing them so that there will be a minimum
of interaction between the coils of the filter. For example,
if a coil near the output of the filter is mounted so that its
magnetic field cuts through the magnetic field of a coil near
the input of the filter the predicted loss will not be obtained
because of the pick-up from one part of the filter to another.
In general, the coils should be shielded from one another and
the shields made as large as practicable, because eddy current
and hysteresis losses in the shields will lower the “Q” of
the coils.

Low-pass filters consist of three different types. The con-
stant k type has a single series coil and a shunt condenser.
This is the type that has just been (Continued on page 815)

. NOTE 2.—In the previous article it was stated that the impedance of an
inductance coil was given by the formula

wle
Z = —— +j L where iy = 25 1)
O
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A CLOSE-UP FRONT VIEW

Center knob is the single tuning control, but for extreme precision auxiliary verniers on each of the
tuning condensers are adjustable from the front panel by means of the two upper knobs

ew All-Wave “Super

Features High-Gain Design

This month the author continues his discussion of this new custom-built
receiver, pointing out some additional features which contribute to the real
DX -ability demonstrated by this receiver

HE interchangeable plug-in
coils used in the “Comet™ re-

ceiver are wound on treated
isolantite forms. This mate-
rial offers very low dielectric losses, which are now important
especially at high frequencies. In addition, its extremely
stable physical characteristics insure constant inductance, with
consequent reliability of dial calibration, which is very impor-
tant at short waves where the tuning is necessarily quite criti-
cal. The wavelength coil for the lower broadcast frequencies
has a very high inductance value, and this is secured by a
“two bank” winding of the same “Litz” wire used in the
intermediate coils. This results in a low-loss winding, with
attendant high gain and selectivity.
A type -24-A
screen-grid tube is
used as a first de-

By Lewis W. Martin®

Part Two

ing as a plate circuit rectifier. Its
control grid is automatically biased
by a cathode resistor, resulting in
substantially linear power detection.
In addition to audio frequencies, there is also a large com-
ponent of intermediate frequency present in its plate circuil.
This if. component is filtered out by means of a two-stage
low-pass filter consisting of two 85 millthenry r.f. chokes
and three .00025 by-pass condensers. These two filter stages
are separately shielded from each other. This elaborate filter-
ing is extremely important, as otherwise the i.f. component
would also be amplified by the output pentode and would
appear in its output circuit, causing overall feedback to the
input of the receiver, resulting in great instability and seri-
ously limiting the
usable amount of in-
termediate amplifica-

tector or “mixing”
tube. Its high de-
tector sensitivity, as
well as its high out-
put impedance, make
it ideal for this pur-
pose, as it works into
the high impedance
tuned plate coil of
the first intermediate
transformer. A
further advantage of
this tube is its high
input (grid) imped-
ance with correspond-
ingly low effective in-
put (grid) capacity,
which together reduce
the damping on the
tuned input circuit
and permit a larger
wavelength range with
a given coil and tun-

tion.

The type -47 pen-
tode is used in the
audio output stage.
This tube makes an
ideal combination
with a screen-grid
tube operated as a
linear power detector.
Such a detector, re-
sistance-capacity cou-
pled, easily provides
sufficient input volt-
age to the grid of the
pentode, thus obviat-
ing the need both for
transformers and an
intermediate audio
stage. The resistance-
capacity coupling be-
tween power detector
and output tube pre-
serves the fidelity of

ing condenser.

The second detector
is also a —24-A type
screen-grid tube work-

*Hammarlund-Roberts, Inc.

TOP VIEW OF THE CHASSIS

Note how the power supply and filter equipment is isolated from the detector
and if. circuits by placement at the extreme left end of the chassis

the detector output
and results in excep-
tionally clean and
(Cont. on page 808)
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athematics in Radio
Calculus and Its Application in Radio

EFORE showing an application of
the derivative to radio, a few of
the simple formulas for differen-

tiation of standard forms will now
be shown and discussed below in the following illustrations:

dx
1, —=1
dx

Here we have expressed in the form of a formula that the
derivative of a variable with respect to itself is unity.

du4+v—w) du dv dw
—_— =t ———
dx dx dx dx
Here the derivative of the algebraic
sum of a number of functions is equal
to the algebraic sum of their derivatives.
d (cv) cdv
= — where ¢ = a con-
dx dx

2

3.

stant.

The derivative of the product of a
constant and a function is equal to the
product of the constant and the deriva-

By J. E. Smith*

Part Fifteen

have:

EREWITH is presented the fif-
teenth of a series of instruction ar-
ticles om mathematics, emphasizing
especially its application to radio. The
articles which have appeared thus far are:

Wuar Has GoNE BEFORE

(I1) y + 8y =
c (x4 Bx) =
cx + cAx
Applying the same procedure as outlined
in the previous installment, and subtracting (1) from (II), we
y + Ay = ex + cAx

=X

(1I1) Subtracting
Dividing by the increment x,
Ay

Ax

Ay = cAx

=

Now, referring to Figures 13 and 14,
it is noticed that when Q approaches P,
x will approach zero as a limit and that
limit is called the derivative —. But it

dx
will be noticed also that as Q approaches
P, the angle “a” remains the same;
therefore, the ratio of the side opposite
to the side adjacent, which is the tangent

tive of the function. Arithmetic........... Page $42 Dec, 30  of “a,” is always the same or is a
It will be well at this time to point  The Slide Rule. ..... 630 Jan., 31 dy
out the application of this particular  Algebra in Radio..... 722 Feb., 31  constant “c.” Therefore, — = ¢ or with
function. Let us take the formula  Algebra in Radio..... 826 Mar, '31 dx
y = ax, which gives us a product of a  Algebra in Radio..... 920 Apr., 31 reference to (I) above, the derivative
constant “a,” and a function “x.” Plot-  Algebra in Radio..... 1004 May, 31 of the constant ¢, times the function x,
ting the graph of such an expression ~ Geometry in Radio... 1088 Junme, '31 s cqual to c.
will show more clearly the relations in- ~ Geometry in-Radio. .. 63 July, 31 This results from the two funda-
volved. Assuming a value of “a” to be ~ Geometry in Radio. .. 230 Sept,, 31 mental formulas expressed in (3) and
equal to 2, we have: Trigonometry in Radio 288 Oct., 31 (1) above where v equals x.
If x = O the corresponding value of  Trigonometry in Radio 292 Nov,, 31 d (uv) dv du
=0 Trigonometry in Radio 491 Dec,, :31 4. =U—+4 Vv—
If x =1 the corresponding value of T“lg‘”l“’nm.et"y in Radio 589 J?g" ,33 dx dx dx
= Calculus in Radio... . CaE Here, the derivative of the product
If x = 2 the corresponding value of = of two functions is equal to the first
y=4 function, times the derivative of the
If x = 3 the corresponding value of y =6 second, plus the second function, times the derivative of the
“x=4 « y=38 first.
“x=35 ¢ y = 10 and so on. dv" dv
Plotting these values on “graph” paper, the straight line 5, — ="' —
of Figure 11 is obtained. Now, further investigation of this dx dx

expression shows from Figure 12 that the point P can be
represented as follows:

(1) y=cx
and then the point Q can be represented:

Here, the derivative of a function with a constant exponent
is equal to the product of the exponent, the function with the
exponent diminished by one, times the derivative of the
function.

*President National Radio Institute.
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With the LExperimenters

Low Resistance Measurement; Auto Antenna; Line Voltage Compensator;
One-Tube Receiver; All-Purpose Oscillator; Secret

Measuring Low Resistances

It sometimes happens that one has a
low resistance which he desires to mea-
sure with a fair degree of accuracy. The
following method was devised to measure
resistance values between .001 and 2
ohms, with the same accuracy as that of
the meters used. This method requires
only simple apparatus which most experi-
menters possess.

Referring to the circuit of Figure 1,
a and b are two heavy binding posts, be-
tween which the unknown resistance is

Conducted by
S. Gordon Taylor

up in series with a 500-ohm resistance
coil having adjustable clips. This coil is
supplied with a short-circuiting switch

0O-1 MILLAMMETER
oHMS
RESISTOR -
MINIMUM MAXIMUM
275 00137 0275
200 o 2
2000 N 2.
0-5 MILLAMMETER
10.569 0010 .05
300. .05 2.%

connected. A steady current is sent
through this by one cell of a storage
M
2= 500 OnMS
A A\‘&
SWITCH
a ©
ﬁTQ— X —”T\—
2 VOoLTS
P
’C 1AMP 6 OHMS
FIGURE 1

tery, an ammeter having a range of
0-1 ampere, and the rheostat, all con-
nected in series. To measure the differ-
ence of potential, we have used a milli-
ammeter with a 5 ma. scale connected

so that for resistance below .05 ohm the
coil may be cut out.

By knowing the resistance of the milli-
ammeter circuit from a to b, both with
S open and closed, we can get the fall of
potential between a and b by multiplying
the reading of the milliammeter (in am-
peres) by this resistance.

To calculate resistance of x:

Let E =emf. a to b; C = milliam-
meter current (in amperes); R = resis-
tance of milllammeter circuit, a to b;
r = unknown resistance x; A = current
in the ammeter.

www.americanradiohistorv.com
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We have these formulas:

E
C=—orE=CRorr=—
R A
Substituting for E we get
CR Cuma R
r=——3=
A 1000A

where C,.« = current in milliamperes.
With the circuit connected up for mea-
suring resistance, since no change in
readings of A can be detected with a full-
scale variation in milliammeter, no cor-
rection need be made in above formulx.
due to the current used by the milli-

FIGURE 2

ammeter circuit.
The 5 ma. scale is used to simplify the
apparatus. A meter with a 1 ma. scale
(Continued on page 809)
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Auto-Radio Antenna

An extremely simple antenna for an
automobile-radio can be made and in-
stalled in about fifteen minutes—at a cost
of a few cents.

This antenna consists simply of a few
feet of fine copper wire (enameled),
somewhere between 30 and 36 gauge,
which is sewed into the upholstery on the
under side of the roof. The method is

F ANTENNA WIRE ANTENNA LEAD TO
STITCHED IN RECOIVER RUNS
UPHOLSTERY FABRIC DQWN CORNER POST

r—‘)"r_ _____ p—
1 é

| I e i
| |
| Leemm— =~ |
- 3
L

QUTSIOE TUR‘N SPACED AT LEAST
8 FROM METAL CROWHN OF RGOF

UPHOLSTERY METaL CROWN

ROOF PANEL

ANTENNA

SECTION OF ROOF AT A

FIGURE 3

to thread the end of the wire through
the eye of an ordinary darning needle
and then, using a basting stitch, with
the wire as the thread, sew it into the fab-
ric. Each stitch should be about two
inches long, about 174 inches of this being
above the upholstery fabric and only
about !4 inch showing from the under
side. This makes the wire practically in-
visible.

The length of the wire used will depend
upon the receiver used. In one of the
Rapio NEws test cars (Essex coach),
equipped with a Marquette Motor Radio,
about 22 feet of wire was used, in the
form of a rectangular spiral, as shown in
Figure 3. This provided more than
adequate pick-up—so much, in fact. that
on local stations the push-pull pentodes
in the output stage are overloaded even
with the volume control near the low side.

This scheme works best in cars which
do not use chicken netting to reinforce
the roof upholstery. However, it is so
simple to install that it is worth a trial in
any car in which a radio is being installed,
because it offers the quadruple advan-
tages of high effectiveness, inconspicuous-
ness. negligible cost and easy installation.

Simple Line Voltage
Compensator
Either low or high line voltages may be
compensated by connecting a small step-
down transformer in the supply line to
the radio set as shown in Figure 4. It

A
4
1O V.AC Tov .
unE , |TRansFoamER LGl
PRIMARY
0UTPUT TO
RADIO SET
FIGURE 4

will be noticed from a study of this cir-
cuit that the voltage supply to the radio
set includes that from the 110-volt line
plus or minus the voltage developed at
the output terminals of the step-down
transformer. In effect, this secondary
winding is connected in series between the
line and the radio set.

The line is connected directly to the
primary of the step-down transformer.
One side of the line is also connected to
one terminal of the secondary by means
of the connection A. The other side of
the line is connected direct to the radio
set, as is also the terminal of the secon-
dary which is not connected to the line.

VWhere the line voltage is high, the sec-
ondary of the step-down transformer is
connected in such a way as to “‘buck” the
line voltage, thus reducing it by the volt-
age of the secondary. When the line volt-
age is low, the secondary is connected so
that its voltage will add to that of the
line. To determine whether the trans-
former secondary is connected to “buck”
or “add,” a 110-volt lamp is connected to
the output in place of the radio set. With
this lamp in the circuit, the transformer
secondary connections are first connected
one way and then reversed. The con-
nection which results in maximum bril-
liancy of the lamp shows the transformer
adding to the line voltage and vice versa.

For this purpose, either a bell-ringing
transformer or a toy transformer may be
used. Toy transformers are best because
they are usually provided with secondary
taps to permit a choice of output volt-
ages. Moreover, these transformers are
always rated as to power. This latter is
not true of bell-ringing transformers and
some of the latter type are designed for
such low power as to be useless for the
purpose described here. In any event.
the transformer secondary voltage should
be sufficient to provide the necessary
compensation required in any particular
case. The transformer used should have
a rating of at least ten watts.

WiLLIAM WAGNER,
Cincinnati, O.

One-Tube A.C. Receiver

This simple receiver, the circuit of
which is shown in Figure 5, is built in a
cigar box. The type =37 automobile tube
and the Pilot Wasp coil are mounted in a
pair of UY sockets on top of the box. A
bell-ringing transformer used for lighting
the tube filament was originally placed
inside the box but had to be removed and
fastened on the end of the box to elimi-
nate hum from magnetic coupling with
the choke. The .00025 variable condenser
is an old circular plate type of compact
construction.

A dry rectifier bank taken from an
Elkon EBH unit is used. With the 7500-
ohm resistor in series, this rectifier de-
livers 70 volts d.c. and the actual voltage
applied at the plate of the tube is 55
volts. The circuit is self-explanatory and
all values are given except for the fila-
ment resistor. The value of this will de-
pend on the bell-ringing transformer used.

As a safety precaution, the receiver is
not grounded to the power line, conse-
quently it will work only when the live
wire is connected to the plate and the
set grounded.
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It will be noted that no antenna is
employed. This is unnecessary, as ad-
vantage is taken of the double ground
system provided by the actual ground and
the ground through the power supply line.
This receiver has been bringing in sta-
tions in the Bay district on a 24-inch
cone speaker but is too feeble for good
tone quality under these conditions.
Using headphones, I have tuned in WLW

2000 _OHM
HEADPHONES

AUODIO
TRANSFORMER

s
=
[ g|

MFD, =i =
"=

(LILLLLRILL
[T
RECTIFIER

l—r‘"tT'ﬁ’ﬁ‘D .02 MFD.
e

| L S A L
- "Fo. :._‘ 7,500 OHMS
e oo |-

FIGURE 5

and other distant stations late at night
(or early in the morning). As with every
one-tube set, the tone is good with head-
phones. 1 have tried using short-wave
coils, but they have not been very prom-
ising on this particular set.
H. A. Harris,
Santa Rosa, California.

An All-Purpose Oscillator

An article by C. K. Krause appeared
under the above head in the October issue.
page 303. Through an oversight in the
circuit diagram, the filament circuit of
the left-hand tube was not connected to
that of the right-hand tube and the A—
supply. This omission and its correction
were so obvious that it is doubtful
whether any trouble was caused to build-
ers of this equipment.

A less obvious point is brought out in-
letters received from several readers,
stating that the oscillator would not
work when the switch was thrown to con-
nect the 0-1 ma. meter as a grid-dip
meter. This trouble may be experienced
where the tube employed in the r.f. cir-
cuit is a weak oscillator. The remedy is
found in removing the 2500 resistor from
the meler circuit and connecting it in
the lead from the lower right-hand switch-
point (in the circuit diagram) to the A+
side of the filament circuit and battery.
This change results in the resistor being
in the meter circuit only when the meter
is used as a filament voltmeter, at which
time the resistor serves as the multiplier.

Secret Radio Communication

Am enclosing circuit diagrams for a
simple tuning system which permits se-
cret radio communication without resort-
ing to the use of code words or compli-
cated mechanical or electrical synchro-
nizing systems. The plan outlined here
should be of advantage in police work as

(Continued on page 814)
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Backstage in Broadcastring

Chatty bits of news on what is happening before the microphone. Personal

interviews with broadcast artists and executives.

ARCH is here! With it comes
M thoughts of spring—of flowers.

sunshine and serenity. But all
will not be serene this season in the of-
ferings of broadcasters. The approaching
Presidential campaign will be the occa-
" sion of the booming of political guns,
verbal warfare and din of campaign
battles before the radio microphone.
Without any doubt, this year will see
radio used more extensively for political
broadcasts than in any previous Presiden-
tial year. True, the choice hours of both
networks and leading independent sta-
tions throughout the United States are
already sold to commercial sponsors.
Nevertheless, it is certain that these ac-
counts will willingly relinquish their time
to major cam-
paign tilts. This,
incidentally, will
be the third Pres-
idential campaign
to be fought over
the air waves. In
1924 the record-
breaking conven-
tions of the two
major parties
and the subse-
quent campaign-
ing and election
returns were
heard by the nation via earphones and
crystal sets. The 1928 campaign saw
radio playing a still greater role in the
Hoover-Smith race. This year, the great-
est radio audience in history will follow
the phases of the campaign via the most
modern receivers.

F. . Wile

BY the time you read this item you will

aiready have heard the first series of
broadcasts from the General Conference
on Disarmament at Geneva by Frederic
William Wile over the CBS. ~Wile, the
chain’s commentator on political affairs
in Washington and a one-time NRBC
broadcaster, sailed for Europe
with the American delegation to
the conference. This is the
chain’s second coverage of an
international conference through
its trans-Atlantic facilities, Wile
having blazed the trail when he
represented the chain at the
London Naval Conference in
1930. Throughout his series of
broadcasts he plans to bring to
the microphone delegates of
leading foreign countries. Wile
1s a member of the editorial staff
of the Washington Star, and his
writings are widely syndicated.
Preceding his return to the
United States at the end of the

in studio technique

Samuel Kaufman

World War, Wile spent nineteen years in
Europe as the representative of American
and British newspapers.

INCE the “Sisters of the Skillet,” Ed.

East and Ralph Dumke. began broad-
casting hints for housewives over the
NBC a little over a year ago, more than
30,000 domestic problems have been sub-
mitted to them. We are told that most
of the questions they have answered have
had to do with “preventing husbands from
snoring, moths from eating, weight from
increasing, and shoulder blades from pro-
truding.” The “Sisters” gross some 500
pounds between them. They keep a com-
plete filing system of questions and an-
swers, and they claim they are in a posi-
tion to attack any problem with efficiency.
They employ a filing clerk who spends
eight hours each day taking care of their
mail.

FOR the purpose of conducting its Sun-

day international broadcasts the CBS
retains a European representative whose
duty it is to contact and bring to the
microphone the most prominent men on
Cesar Saerchinger,, the

the continent.

Ralph Dumke and Ed. East
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Trends and developments

CBS representative, maintains headquar-
ters in London but makes frequent rounds
of other natjons to bring men of world-
wide note to American listeners. He is
persistent and keeps after elusive men
until they consent to broadcast. In the
instance of George Bernard Shaw, Mr.
Saerchinger had to telephone the noted
author once each week for an entire year
until he was finally brought to the mi-
crophone.  Saerchinger recently visited
the United States to confer with CBS
executives. He told the writer that he
expects 1932 to set new high records in
quality and quantity of international pro-
grams.

HE second

anniversary
of Gertrude
Berg’s successful
series, “The Rise
of the Gold-
bergs,” was cele-
brated with an
appropriate
‘‘open house”’
party in the cozy
atmosphere of
Studio “L” of
the NBC in New
York. This is the famous studio furnished
in the manner of a tasteful living room.
Through the portals of the studio re-
served for world-famed speakers and ar-
tists and others who might not feel wholly
at home in the usual radio studio, passed
many of the most prominent names in
radio. The fictional radio husband of
“Mollie Goldberg” and the real husband
of Gertrude Berg chatted together as they
nibbled cakes and sipped coffee. It was a
great party and. according to the popu-
larity the daily feature is attaining. it
should be followed by many more anni-
versaries.

Gertrude Berg

THE growth of chain broad-
casting in the United States
has been tremendous. When
the NBC was launched the event
was merely observed as an inter-
esting experiment. But from
the mere handful of stations at
the inception, the network grew
rapidly until it reached its pres-
ent gigantic proportions, spanning
the nation in a gigantic spider-
web fashion. When the CBS
was launched, subsequent to the
NBC's birth, the spirit of com-
petition spurred them both on-
ward to the present sterling en-
tertainment rating of both.
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|| Service Business Methods—Pepping Up Tube Sales—Radio Insurance—
\ Standardized Resistor Replacements—Service Kinks—Induced AC Hum—

Stromberg-Carlson Trouble

Y

Open for Business—And How to Get It!

OGER H. HERTEL. owner and
manager of Hertel's Radio Store
in Clay Center, Nebraska, and a

consistent contributor to The

Service Bench, generalizes. from his per- -

sonal experience, on the ways and means
of drumming up radio sales and service.

FRONT OF MATCH CASE
Figure 1. A paper of matches provides a
good advertising medium for the service-
man. On one side the name of a featured

product—

“While I sell Atwater Kent radios, it
is the service end of the business that I
stress. Queer as it may seem, a person
advertising as a serviceman, and going
into homes as such, can often work up a
larger retail radio business than the ordi-
nary dealer. By doing expert radio-ser-
vice work, you convince your clients of
one thing, namely, the fact that you
know your business. With their con-
fidence won, it is a matter of finding out
what they want or need, and suggesting
what they should buy. Either imme-
diately or eventually you are assured of
a sale wherever you have stimulated con-
fidence.

“As I am employed seven hours and a
quarter every day in broadcasting station
KMM]J, I must utilize every available bit
of spare time in the direction of my sales
and service enterprise. I have working
for me two high-school boys who do most

of my missionary work. These fellows -

make a house-to-house canvass of the
town. FEach of them carries, in a brief-
case, advertising matter, notebook and
free inspection cards. After indulging in
a bit of non-consequential personal chat-
ter, they bring up the subject of radio
reception. They ask about interference.
and describe the work we are doing down
at the store to alleviate this nuisance in
Clay Center. They refer to National
Radio Week. and in the course of the
conversation note the prospect’s name,
address, 'phone number, type of radio
and general condition of tubes and aerial.
If everything is okay with the radio, a
few pertinent questions regarding the
more general electrical appliances for
home use often results in a sale.

“Aside from giving the serviceman the
opportunity of making about five free in-
spections per day, the accumulated infor-
mation tells him where trouble is likely
to exist, its probable cause and the tools
required for its repair. It is a highly
practical way of handing out circulars
and building up a thoroughly ‘live’ mail-
ing list.

“Make sure your home-town newspaper
cditor knows you. Drop in to chat with
him every week or so. Give him plenty
of radio news to publish. When you talk
to the high school, make a new installa-
tion, or go to Squedunk for a special
meeting. attend a dealers’ convention—
be sure it gets into the local paper! Write
all the radio articles you can for free
publication. Run a small advertisement
in the paper every week! If vou live in
a territory where there are several small
cities in the county, run ads in all papers.
They don’t cost much and will bring in
farm trade. as well as trade from the
nearby towns.

“It pays to run a ‘slide’ in your local
theatre and others in your general terri-
tory. If possible, secure an educational
radio film. R.C.A. puts out a most in-
teresting one-thousand-foot reel called
‘The Four Corners of the Earth.” It is
furnished free and your local theatre
manager will generally be glad to run it
gratis—as it is of a genuine educational
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nature. It will stimulate the tube replace-
ment business.

“One of our best advertising bets are
paper matches with a story on the cover.
We pass these out ourselves, and also
arrange for their distribution by several
local restaurants. Cigar and stationery

. HERTEL'S
RADIO STORE
EXPERT RADIO

' Clay Center, Nebr.

)
Fra o Jow s

REVERSE OF MATCH CASE
Figure 2. On the other, your own message.
Local cigar stores and restaurants acill be

glad to distribute these little reminders
for you

o a4 L,

stores are also good and logical outlets.
We also have a small ‘sticker’ with space
for filling in date sold, customer, test and
check, which goes with every tube or set
we sell—a gesture that stimulates con-
fidence, and a gentle reminder of where
reliable radios, parts and service may be
had.”

Tube-Selling Display for the
Service Shop

The accompanying photograph illus-
trates a spectacular form of automatic
tube tester. When the filament is open,
a blue lamp illuminates a sign reading
“Tube burned out.” A red lamp warns
“Tube shorted” when the grid shorts
either to filament or plate. If none of
these defects exists a white light flashes
behind a sign reading “O.K. to test,” in-
dicating that the tube under inspection
may be placed in the usual type of coun-
ter tube tester, the meter of which has
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been disconnected and a giant twelve-inch
meter substituted.

This device has proved itself a remark-
able stimulus to tube sales. Everything

is simple, open and above board. The

B h B, i |-
A SPECTACULAR TUBE TEST
Figure 3. Set up in the service shap or

show room, this device avill pay for itself
in increased tube sales

customer may even test his own tubes.
The small stock of tubes is arranged at-
tractively, and represents fifteen different
types.

This device also makes a particularly
attractive window display, and customers
may be taken into the store window in
order to have their tubes tested—provid-
ing an animated window that is sure to
gather crowds. After this. the display
may be placed either on the sales counter
or in the service shop. It is a genuine
interest attracter and sales getter.

In the interest of the tube business, the
Western Michigan Music Company. Vic-
tor distributors for Grand Rapids. will be
glad to supply dealers and servicemen
with a diagram of connections.

The cost is not prohibitive in consider-
ation of its advertising value. The case
costs $20, the giant tube $15. the giant
meter $27, the counter tube checker
$12.90, preliminary tester $15, wiring $10
—a net total of $99.90.

Selling Radio Insurance

Servicemen, more and more. are con-
sidering the serious business of getting
business. Knowing all the circuits by
heart won't do you any good unless the
ailing sets make a circuit from the home
to your shop and back again. H. G.
Wood, of West Webster, N. Y., turns in
a good idea:

“This is just another way of overcom-
ing the disastrous effects produced on the
radio serviceman by Old Man Depression.
A very effective one I find it. And even
though the old man may be trying to let
up on us, servicemen, especially those
who are just setting up in business, will
find my suggestion a profitable one.

“About eight months ago my service
business began to fall off a bit. I had
never been overwhelmed with service
calls—and now I could hardly make ends
meet. I set about to overcome (his con-
dition, and today I'm convinced that ser-
vicing isn't such a bad business after all.
I had our neighborhood printer make me
up some cards stating that the under-
signed would guarantee to kecp the in-
sured’s radio working for a period of one
year. This service includes all labor
charges, service calls, re-erection of
aerials, all test work and replacement of
parts—tubes, transformers, condensers.
etc. No additional "charge of any kind
is to be made. except the list: price of
parts used in making replacements. This
is really a form of insurance and is
equally attractive to the customer and
serviceman. The serviceman is certain
to make the difference between wholesale
and list prices on all the parts required
for the set insured, over the period of
insurance.

“I find it very easy to sell these cards
to my steady customers for $2.50.
Through them I am able to dispose of
many more, thus increasing my business
and acquiring new customers whosc trade
I am sure of for at least one year. Very
few set owners pay out less than this in-
surance price for service in twelve
months, so the radio serviceman, with
any sales ability at all, should experience
little difficulty in selling many of these
cards. [Each one sold brings me in many
profits during the year.”

Standardizing Volume Control
and Resistor Replacements

With the rapid development of portable
radio testing devices and set analyzers,
there has been a consistent trend towards
the practice of servicing receivers with-
out removing them from the premises of
the owner. This procedure saves time
and money, eliminates unnecessary in-
conveniences and inspires the customer’s
confidence in the serviceman.

In the past. however, while it was im-
mediately possible to locate resistor de-
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fects, it was not feasible to carry a com-
plete stock of the many different types
of fixed and variable resistors required
to complete repairs. Therefore the time
saved by using a modern analyzer was

REPLACEMENT VOLUME CONTROL

Figure 5. This almost universal type of

volume control may be used for replace-

ment purposes in many different types of
receivers

more or less wasted in returning to the
shop for the necessary resistors or volume
controls—or in transporting the receiver
itself to the work-bench.

Today this condition has been alle-
viated to a great extent by the develop-
ment of universally applicable resistor
replacement parts. For example, Electrad
is marketing a single volume control
which can be used in 133 different com-
mercial receivers. Through intelligent
design, a total of five different replace-
ment volume controls can be applied to
over 343 commercial receivers. Seven
additional controls take care of practi-
cally all other volume control require-
ments, such as reverse potentiometer pen-
tode-plate-tone control, variable-mu re-
verse potentiometer ground-cathode con-
trol, etc. In other words, the serviceman
who carries these twelve replacement
units in his kit can be almost certain of
replacing a faulty volume control. As a
matter of fact, two or three types will
sufice him in all but very exceptional
instances.

Voltage dividers and other fixed resis-
tors, such as bias resistors, etc., have pre-
sented another and comparable problem
to the radio serviceman. Obviously, it is
impractical to carry a complete line of
all the individual resistors required in the
modern receiver. To do so would require
a truck instead of a kit. The design of
fixed resistors with similar versatility has

(Continued on page 813)

A MODEL SERVICE SHOP

Figure 4.
Mr. LaPointe in charge.
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The service headquarers of Charles Ogilvy, Ltd., Ottawa, Canada—
Plenty of light contributes to efficient servicing
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What’s New in Radio

A department devoted to the description of the latest developments in radio
equipment. Radio servicemen, experimenters, dealers and set builders will
find these items of service in conducting their work

Console Receiver

Description—A new line of tuned radio-
frequency and superheterodyne reccivers
which includes both mantel type and console
models. The accompanying photo shows a
nine-tube superheterodyne receiver utilizing
riator and static minimizer and a ten-inch

auditorium type dynamic speaker. The
tubes cmployed are: three -35 type, one

- -24 type, two -27 type, two pentode type

and an -80 type rectifier tube. The dimen-
sions of the Amecrican walnut cabinet are 38
inches high by 21%4 inches wide by 13 inches
deep.

Maker — High Frequency Laboratories,
3900 N. Claremont Ave., Chicago, Il

Radio Receiver

Description—The accompanying illustra-
tion shows an cight-tube a.c. superheterodyne
chassis. It utilizes seven tuned circuits, a
high-gain antenna circuit, power detection
and an audio amplifying system designed for

handling auditorium volume. With the vac-
uum tubes employed for this receiver are
two multi-mu type tubes and two pentode
type power tubes.

Maker—Freed Television & Radio Corp,,
22 Wilbur Ave,, Long Island City, N. Y,

Lightning Arrester

Description—A new resistor type lightning
arrester has recently been introduced. It
measures 2 inches in length and weighs

Conducted by
The Technical Staff

only one ounce. The arrester is enclosed in
a bakelite shell, the design of which permits
the usc of the same size and type resistance
parts employed in larger units.

Maker—Belden Manufacturing Company,
4689 W. Van Buren St., Chicago, IM.

Console Receiver

Description—The Fada Lowboy console
model 63 receiver is especially designed for
European use. By means of a single switch
it is possible to change from a waveband of
200 to 530 meters to the long waves between
1000 and 2000 meters. The tubes utilized
are as follows: two type -35 multi-mu, one

type —24 screen g£rid, one type —47 pentode,
and one type -80 rectifying tube. This set
features tonc control, phonograph tip con-
nections and dynamic speaker. In addition
to this receiver the new line of sets for ex-
port trade includes a total of ten models and
four chassis. Several of these models are
available for operation on five different volt-
ages and frequencies.

Maker—F. A. D. Andrea, Inc., Long Island
City, N. Y.

Remote Control

Description—A remote-control unit which
provides complete tuning and volume control
for any radio receiver, from any point with-
in a radius of 30 feet from the rcceiver.
It resembles a smoking stand in appearance
and is connected to the radio receiver by
means of a 30-foot flexible extension cord.
The unit contains no motors or mechanical
appliances, but instead constitutes a fre-
quency changer by means of which any sta-
tion tuned in is converted to the fixed fre-
quency to which the receiver is permanently
tuned. In addition to serving as a remote
control, the unit provides the advantage of

www.americanradiohistorv.com

single control, regardless of the .number of
tuning controls on the radio set. It is also
«aid to increase both the selectivity and sen-

sitivity of the receiver and may be used with
cither tuned rd. or superheterodyne receivers.
Maker—General Motors Corp., Dayton,
Ohio. T
Auto Suppressors

Description—This motor radio noise sup-
pressor outfit shown here for a six-cylinder
car comprises six spark plug suppressors, one
for cach spark plug, and a suppressor for
connection to the common cable of the dis-
tributor. These suppressor units are mois-

ture-proof, rugged and capable of withstand-
ing heavy mechanical shocks. The capacity
of these resistors is extremely low, less. than
0.5 micro-microfarads, and the resistance is
15,000 ohms or an optional value, as desired.
The suppressors are available singly or in
any desired quantity.

Maker—Lynch Mfg. Company, Inc, 1775
Broadway, New York City.

Midget Vernier Dial

Description—A midget type vernier dial,
three inches in diameter, especially adapted
for small size radio receiving and transmit-

(Continued on page 816)
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Radio Physics Course

T'his series deals with the study of the physical aspects of radio phenomena.

It contains information of particular value to physics teachers and students

in high schools and colleges. The Question Box aids teachers in laying out
current class assignments

URRENT can flow in a circuit

only as a result of the applica-

tion of electromotive force.

Whenever a current flows
through a resistance there must be a difference of electrical
potential (p.d.) or pressure between the ends of that resistance
tending to make the current (electrons) flow through it. This
difference of potential is equal to the product of the current in
amperes times the resistance in ohms. In practice, when a
source of e.m.f. is applied to a circuit containing resistances.
the part of the em.f. used up in sending the current through
each resistance is called the “voltage drop” or “fall of poten-
tigl” through that resistance. Both of these expressions are
commonly used. In some devices the voltage drop occurring in
resistance is made use of to reduce voltages which may be too
high, as in the case of filament
and plate circuit resistors in
vacuum tube circuits as shown
in (A) and (B) of Figure 1. In
other cases the current is made
to flow through a resistance pur- I
posely in order to create a differ-
ence of potential for some def-
inite use as in the case of C bias i
resistors in electric radio receiv-
ers, shown in (C) of Figure 1.
As the current flows from A to |
B through the resistance, there
is a fall of potential from A to
B. Therefore point B is at a
lower potential than point A.
That is, B is negative with re-
spect to A. In other cases, the
voltage drop in resistors is ob-
jectionable, and is kept low by
keeping the resistance of the cir- |
cuit as low as possible. It is the
pressure and not the current
that is used up in maintaining a flow of electricity (electrons)
through a circuit.

The end to which the current flows is at a lower electrical
potential (—) than the end from which it flows (4). This
condition is shown in (D) of Figure 1 which represents an
output-divider resistance employed in B eliminators used in
electric radio receivers. This is made up of several resistors
connected as shown, or else a single resistor with taps taken off
the resistance wire at various places. The current flows out
“*Radio Technical Pub. Co., Publishers Radio Physics Course.

just been issued.

rent and loan.

N. Y.

By Alfred A. Ghirardi*

Lesson Eight

Where to Borrow, Rent or Buy |
16 MNI. Educational Films
64-PAGE directory which includes hun-

dreds of sources of 16 mm. educational films
for both sound and silent motion pictures has
This list is undoubtedly the
most complete available,
strictly unbiased and includes films for sale,
Believing that this booklet will
be of unusual value to those concerned with
the use of motion pictures in education, Rapio
News has arranged with the publisher to pro-
vide copies, without charge, to readers who
may desire them. Simply address your request l
on school letterheads to Department E, Rapio
News, 350 Hudson Street, New York City,

of the B elimintor at A, and back into
the B eliminator at B. Thus A is the
positive terminal (point of highest po-
tential). We will assume that all of the
current flows down through the resistance from A to B. There
will be a fall of potential from A to C equal to the resistance
in ohms from A to C multiplied by the current in amperes
flowing through (E =1 X R). Point C is at a lower electric
potential than point A by this amount. Similarly point D is at
a lower potential than C by an amount equal to the fall of po-
tential from C to D (I X R). Point B is at a lower potential
than point D by an amount equal to the resistance B multiplied
by the current tflowing through it. We will assume that the
resistances have been so chosen that the potentials at these
points are as indicated in the diagram, i.e., 180, 90 and 45
volts. The fall of potential
[ along the resistance may be in-
dicated graphically by the slop-
ing line EF whose vertical
height above the horizontal axis
line at any point indicates the
potential at that poinf. Notice
k how the electrical potential de-
creases as we go from end A to
end B of the resistance.
i The fall of potential through
a resistance may be looked upon
1 somewhat similarly to the case
of the fall or drop in pressure
of water flowing through a pipe.
The friction between the indi-
vidual molecules of water and
between the water and the in-
side surface of the pipe causes a
gradual loss of pressure along
J the pipe.

Electricity flowing through a
conductor is really a source of
power because it can be made to do work if it is made to flow
through suitable apparatus. A familiar application of this is
in the use of electricity to drive electric motors of all kinds.
Power is the rate of doing work. In considering power we
consider not only the amount of work done but also the length
of time during which it is done, that is, the time rate. It re-
quires more power to do a certain amount of work in a short
interval of time than in a longer time.

The unit of electric power is the watt.

inasmuch as it is

The watt is the

VACUUM TUBE VACUUM TUBE

VOLTAGE ACROSS
FILAMENT
6V-1V =5 VOLTS

;
VOLTAGE LEFT:
180V.~ 90V.
FALL OF
POTENTIAL ;3‘1:‘-,?:Ru
THRU R RSN
II ={ VOLT Ill I
APPLIED EMF APPLIED EMF
=6 VOLTS =180 VOLTS
A B

A.C.TUBE aLLor
l: POT. =90\
3
180V —
7- FALL OF
POT.=45v
-
g
°%
2
83
Su
: EE{
.
[
B- /] CURRENT FLOW
OF POTENTIAL
FALL(E-IXR* FROM “B" ELIMINATCR
c D

FIGURE 1. EXAMPLES OF FALL OF POTENTIAL ALONG A RESISTANCE

www.americanradiohistorv.com


www.americanradiohistory.com

Rapio NEws ror MarcH, 1932

power in a circuit in which one ampere is flowing

under a pressure of one volt. The number of watts in

a circuit is equal to the volts multiplied by the amperes.
W=EXI 1

Thus, the filament of a 224 type vacuum tube has
flowing through it 1.75 amperes under a pressure of 2.3
volts in order to heat it to a red heat. The filament is
therefore using electric power at the rate of 2.5 X 1.75
= 4.37 watts.

The watt is a rather small unit of electrical power
for use in practical work. The kilowatt (kw.) equaling
1000 watts is used when expressing larger amounts of
power. To change watts to kilowatts divide by 1000.
To change kilowatts to watts, multiply by 1000. 764
watts (or nearly 34 kilowatt) equal one horsepower.
This relation is useful to remember.

Equation (1) enables us to calculate watts if the
voltage and current are known. There are two other

pirory |--o'r'r.+ :orr.+ -orr.+ 10F T 10T+
P v R ] e— 1 S——
. =50 rt;;.l
EFFECT OF LENGTH
A
Pe10F T pLa10FTy
] O [ COPPERs2OHMS
ARER=I [ BRASS: 80HMS
l'L-!OFT." [C__] 'RON= 12 OHMS
O ] LeaD =~ 26 OWMS
AREA=4 T3 CARBON- 4400 OWM$S
EFFECT OF EFFECT OF
AREA MATERIAL
B C

RESISTANCE DEPENDS ON THE LENGTH,
AREA AND MATERIAL. FIGURE 2

convenient forms of this power equation which can be
easily derived from this one. These enable us to cal-
culate the electric power used up in sending current
through a resistance. The electric power used up in
this manner is converted into heat. The ordinary in-
candescent lamp filament or vacuum tube filament are
common illustrations of the practical application of
this. Current sent through the filament against its re-
sistance, ptoduces enough heat to raise the temperature
of the filament to a point where it gives off light. The
heat is probably produced by the collision of the mov-
ing free electrons with the many atoms in their path.
The energy of the moving electrons is thus converted
into heat energy which raises the temperature of the
conductor. The heating effect of electric current is
also made use of in the electric stove. electric iron.
clectric furnace, etc.

E
From Ohm’s law we have I = —.
R

Substituting this value of I for I in the power equa-
tion (1), we obtain:
E E°
W=EXI=EX —=— (2)
R R
This gives an expression for the electrical power in
terms of the voltage and resistance.
From a former equation we have E =1 X R.
Substituting this value of E for E in the power
equation (1), we obtain:
W=EXI=IXRXI=IR (3)
Examination of this last equation shows that in a
circuit in which the resistance is kept constant, the
electric power consumed in forcing current through it
is proportional to the square of the current. For in-
stance, if we consider the filament of a -01A type
vacuum tube again, its resistance is 20 ohms. Its nor-
mal current is .25 ampere. This heats the filament to
a dull red heat. If now we (Continued on page 804)

Question Box

HYSICS and science instructors will find these review
questions and the “quiz” questions below useful as
reading assignments for their classes. For other readers
the questions provide an interesting pastime and permit
a check on the reader’s grasp of the material presented
in the various articles in this issue.
cover material in this month’s

The “General

Quiz” questions are based on other articles in this issue

The “Review Questions”
installment of the Radio Physics Course.
as follows: “Walking” Transmitters, Radio’s Powerful
Electric Voice, Simple V.T. Voltmeter, Superheterodyne
Innovations, Electric Filter Design, Radio Surgery, New
All-Wave Superheterodyne, The March of Television, New
Motor Radio Design, Televising Horse Races.

Review Questions

1. Knowing the value of a resistor and the amount of
current flowing through it, how can the voltage across
it be calculated?

2. What is meant by the common expression “voltage
drop”?

What is the unit of electrical power?

4. What power is consumed in the filament of a -014
tube, operating under normal voltage?

5. What current is drawn by a 50-watt lamp in a 110-
volt circuit?

6. What are the two essential requirements to obtain a
flow of electric curvent?

7. What two factors determine the amount of current
flowing in a circnit?

8. What electrical term do the initials A. W. G. rep-
resent?

9. If a (opt;cr wire has a diameter of V4 inch, what is
its area in circular mils?

10. What is meant by the term “specific resistance”?

11. Give two important reasons why copper is so ex-
tensively used as a conductor of electricity.

General Quiz on This Issue

1. What practical purpose is served by the two resistors
connected in the plate-meter circuit of some vacnum-
tube voltmeters?

2. IWhat advantages are claimed for isolantite as a form
for r.f. coils?

3. For what purpose is a push-pull second detector em-
ployed in one of the latest superheterodynes?

4. Describe two distinet types of antennas for motor car
radio installations.

5. What importaut parts are played by mirrors in some
recent television experiments?

6. What new development makes possible play-by-play
broadcasts of a golf game?

What is the “transfer loss” in filter circuits?

8. How long ago did the first practical demonstration
of transmitting images and writing over wires take
place? In what country? Who was the inventor of
the system?

9. Explain the main differences between a “dynamic” and
an electro-magnetic loudspeaker.

10. Who invented the scanning disk?

11. How are ultra-short waves used in medicine?
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adio Science Abstracts

Radio engineers, laboratory and research workers will find this department
helpful in reviewing important current radio literature, technical books and

Radio Construction and Repairing, by
James A. Moyer and John F. Wostrel.
Third edition. Published by McGraw-Hill
Book Company, Inc.

Servicemen, amateurs and radio experi-
menters will find this book useful. The first
edition was published in 1927. This latest
edition brings the text up to date by includ-
ing much additional data on superhetero-
dynes, tone control systems, short-wave re-
ceivers for code and for television reception.
The text is elementary in treatment, all the
explanations being qualitative—there isn’t a
single equation in the entire book.

One of the longest chapters in the book
is that on the testing and repairing of re-
ceivers. It includes a complete list of causes
of interference and the usual chart of
“troubles” and “cures.” Several commercial
testing units are illustrated and their use in
repairing is described in detail.

The chapter on television is based largely
on the system of transmission and reception
used by station W1XAV of the Shortwave
and Television Laboratory of Boston, Mass.
Unfortunately, the text describes the 48-line
system in particular, whereas most stations
have now changed over to 60 lines. The
change is not serious, however, for the tech-
nical details are accurate for any number of
pictures or lines per picture.

As a whole, the text is a reasonably com-
plete review of all parts of radio-receiver
circuits, describing how they work and how
they can be repaired or tested. It will prove
more helpful than an ordinary book on
“service,” since the reader learns more of the
principles underlying the operation of re-
ceiver circuits.

Radio and Education. The Proceedings
of the First Assembly ol the National Ad-
visory Council on Radio in Education, 1931,
edited by Levering Tyson. Published by
the University of Chicago Press.

The National Advisory Council on Radio
in Education is attempting to assemble and
disseminate facts about radio in education
and to induce qualified authorities in various
fields to devise radio programs that will
prove contributions to educational broad-
casting. This book contains all the ad-

Institute and Club proceedings

Conducted by
Howard Rhodes

dresses given at the first assembly of the
National Advisory Council during the week
of May 21, 1931. It includes addresses by
such well-known figures as Damrosch, Mil-
likan, Goldsmith, and others. The program
of the Assembly was designed to cover the
complicated field of educational broadcast-
ing and most of the addresses were deliv-
ered by individuals experienced in the
broadcastmg of educational features. As a
result we have a book that deals with facts
rather than mere opinions, a book that rep-
resents a complete and accurate summary
of educational radio, its history, problems,
and future possibilities. As Dr. Goldsmith
stated in his address, “education is communi-
cation,” and it behooves us to analyze, sys-
tematically and interestingly, the réle which
radio may take in disseminating knowledge.
The successful application of radio’s pos-
sibilities as an educational medium will not
be attained unless its unique characteristics
are carefully studied by educators, so that
they may utilize this new educational tool
to its fullest capabilities. More concrete,
trustworthy information is to be found in
this book than has heretofore been avail-
ahle. Tt is essentially a text on radio and
education. Its value to teachers as well as
broadcasters should be obvious.

Please Stand By.
Loeb and David Schenker.
the Mohawk Press, Inc.

“Canned music. Served hot, sealed, and
delivered. Guaranteed to brighten the home.

. The great American canning industry
par excellence.”

Such is the opening of this novel on stu-
dio life and the problem of producing pro-
grams that listeners will like and which will
also sell glue or canned peaches or—anything.
It is a story of “the American broadcasting
system, supported by Big Business, who
holds the moneybags and whose advertising
managers always feel that they know more
about programs and scripts than any pro-

A novel by Madeleine
Published by

www.americanradiohistorv.com

. the entire broadcast band.

gram department ever will know.” It is a
story of advertisers who want something
“different” in the way of a program and
who end up by hiring a Jazz orchestra and
a crooner who play and sing very special
arrangements of popular ditties! The pro-
gram ends by being the same as dozens of
others, but the advertiser is satisfied—and
the station gets the contract.

The theme of the book is a love affair
(can anyone tell me why I should be re-
viewing a love story?) around which is
woven the experiences and ballyhoo through
which the program and press departments
must go to land and keep a broadcasting
contract.

The story ends happily. “She_took Don-
ald’s hand and forgot Manuel. Let him
have his shadow success. This was the real
thing.” You didn’t expect it to end un-
happily, did you?

Review of articles appearing in

the January, 1932, issue of the

Proceedings of the Institute of
Radio Engineers

An Untuned Radio-Frequency Amplifier,
by F. W. Schor.

This article outlines the theory and per-
formance of untuned r.f. amplifying trans-
formers for use with screen-grid tubes. Ex-
perimental data is given on many different
types of transformers: some used tuned pri-
maries or secondaries, and others untuned
windings wound on silicon-steel cores. The
transformer giving the most uniform gain
was cne using single-layer primary and sec-
ondary windings wound on opposite legs of
a finely laminated, silicon-steel core; a gain
of about 10 was obtained over practically
Other trans-
formers had gain characteristics which werc
as high as 50 at 550 kc. but which dropped
to about 8 at 1500 kc.

An Experimental Study of the Tetrode as
a Modulated Radio-Frequency Amplifier, by
H. A. Robinson.

The advantages -and limitations of the
tetrode employed as a modulated radio-fre-
quency amplifier are considered and the re-
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sults of an -experimental study made upon
one type of screen-grid tube are given. Os-
cillograms and characteristics are presented
from which the operation of the type UX-865
tetrode can be predicted under varied oper-
ating conditions and for several methods of
modulation. The method of graphical
analysis is emploved to determine the rela-
tive effects of the circuit parameters and
electrode voltages upon the performance of
the tetrode as a modulated amplifier.

A method of modulation is described in
which the modulating signal voltage is in-
troduced in both the screen-grid and plate
circuits, eliminating the detrimental effects
of secondary emission and permitting the
complete modulation of the radio-frequency
carrier with a negligible degree of distortion,
the tetrode performing in a manner similar
to that of a neutralized triode.

An Experimental Study of Regenerative
Ultra Short-Wave Oscillators, by William H.
Wenstrom.

This paper gives a quantitative account of
the operating performance for two represen-
tative oscillator circuits, one of the single-
tube tvpe and the other the two-tube bal-
anced type. Wavelength (approximately 3
meters) was measured by two independent
methods. Efficiency and stability were mea-
sured under various plate, grid and filament
conditions. Normal efficiency values ranged
from 20 percent to 40 percent. Under most
conditions. the two oscillator circuits were
about equally efficient. Frequency varia-
tions were less than 1 percent, while output
variations rarely exceeded 2 percent.

Theory of Design and  Calibration  of
Yibrating-Reed Indicators for Radio Rangr
Beacons, by G. L. Davies.

This paper gives a general treatment of
the design of vibrating reeds. The expres-
sion for the frequency of a loaded uniform
reed, computed by a method equivalent to
one given by Rayleigh, checks very closely
with that obtained by Drysdale and Jolley
for a similar reed. Design equations are
eiven for uniform reeds and for the type
used in the reed indicator. From the results
of both theory and experiment, the effect of
the various factors of design and operation
upon the reed frequency is discussed and the
calibration procedure. necessary to take ac-
count of these factors, is outlined.

Efiect of Shaore-Station
Signals, by R. A. Heising.

Experiments are described for ascertain-
ing the attenuation suffered by the unre-
flected wave in traversing relatively small
amounts of land between the seashore and
hypothetical inland sites. The results show
& to 12 db. attcnuation for 1 mile inland,
with greater attenuation thereafter for un-
favorable terrain. Swampy ground pro-
duces small attenuation.

Location Upon

Review of Contemporary
Periodical Literature
Audio-Frequeney Compensation Methods,
by Julius G. Aceves. Electronics, December,

1931,

An excellent article on methods for de-
igning audio-frequency circuits to compen-
sate sideband attenuation or loudspeaker
characteristics and therefore improve the
overall fidelity. A number of circuits are
given indicating how compensating circuits
can be introduced in the audio-frequency
amplifier. A note accompanying the article
states that the material is taken from the
chapter on Audio Amplification which forms
part of a Handbook for Radio Engineers,
to be published by the Mc¢Graw-Hill Com-
pany.

A New Selenium Tube, by G. F. Metcalf
ilxgd A. J. King. Electronics, December,
31,

The authors describe a new selenium cell
mounted in a vacuum. Its average resis-
tance at 100 foot-candles is 750,000 ohms,
its dark resistance 6 megohms. It is designed
for voltages up to 125 volts a.c. or d.c. and
the maximum current output is .5 ma. Cir-
cuits are given, showing how the tube may
be used to control a thyratron. Other curves
show that the -output falls off very rapidly
with {requency, due to the time lag of
selenium. At 05 lumens per sq. in., the
output at 5000 cycles is one-fifth the output
at 500 cycles; with an illumination of .2

. lumen per sq. in. the ratio is about four to

one. The cell is especially sensitive to red

light.

The Dynatron Oscillator, by F. M. Cole-
brook. Experimental Wireless and Wireless
Engineer, England, November, 1931.

Practical details are given for using a
screen-grid tube as a dynatron oscillator.
The upper frequency limit of the ordinary
dynatron is stated to be 15 megacycles (20
meters). By the use of a new type dyna-
tron circuit, Figure 1, the upper frequency
limit is raised to 50 megacycles (5.5 mcters).

]

1 MEG.

= L
T

i
i

—i

FIGURE 1

In Figure 1 the condenser C1, between plate
and control filament, is about 100 mmfd.;
if the circuit is to be used to generate audio
frequencies, C1 will have values about 5000
mmid. It is best to start with a low value
for C1 and gradually increase it until oscil-
lations begin. To obtain the upper limit of
frequency the plate circuit load will simply
be the wire connecting the plate to the A
batterv. Up to about 7 meters the fre-
quency is determined by the LC constant
of the tuned circuit.

A Self-Stopping Thyratron Circuit, by
Herbert J. Reich. Electronics, December,
1931.

A characteristic of the thyratron is that
once the discharge starts, it cannot be
stopped by any variations of the control-
grid voltage. A grid-glow tube connected
in accordance with the author's suggestions
will perform the function of automatically
stopping the anode current.

Acoustics and Its Relation to Seating in
Aunditoriums. Projection Engineering, No-
vember, 1931.

An excellent article on theatre acoustics. A
typical theatre is analyzed, showing the ei-
fect of the size of the audience on the acous-
tic characteristics of the auditorium. The
article includes useful tables of absorption
coefficients.

Distortion in Valve Characteristics, by
G. S. C. Lucas. Experimental Wireless and
Wireless Engineer, November, 1931.

This article gives methods of determining
the amount of distortion produced by a
power amplifier under any conditions of lead
or voltage; the method is applicable to any
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type of tube, including the pentode. If we
use the following notation:

A = d.c. plate current

B = Iz of fundamental

C = Iz of 2nd harmonic

. D = 1,4ax of 3rd harmonic

E = I.ux of 4th harmonic
then the percentage harmonic distortion will
be:

C

Y% Ind = — X 100
B
D

% 3rd = — X 100
B
E

% 4th = — X 100

B
The values of A, B, C, D and E are ob-
tained from the dynaimic tube characteristic
and are as follows: g

,li' (Innn,+ Imln) + In + I_;! + ];1

A=
4
B = .‘3 \/2(,1'-"_13) + % (Iumx‘—"lmin)
C=A4+E—],
Im:u“"lmln"“ZB
D= —
2
2A—L—1,
E= .
2

In the above equations the various cur-
rents are taken from the dynamic charac-
teristic (see Figure 2) and have the follow-
ing values:

I..x = The maximum value to which the
current rises. It is the plate current
corresponding to a grid voltage equal
to the normal grid bias minus the
peak value of the a.c, signal voltage

I. = The plate current corresponding to a
grid voltage equal to the normal bias
minus (E../v2)

I; = The plate current corresponding to a
grid voltage equal to the normal bias
plus (E.c/V2) g

I, = Normal no-signal plate current

Iwsn = The plate current corresponding to a
grid voltage equal to the normal grid
bias plus the peak value of E..
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e —"'f't--‘l'.....-a.s-..
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Eac |
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FIGURE 2

These various currents are indicated in
Figure 2. For this particular curve: Imax=
143 ma; 1.=10 ma; Isr=1 ma; Ly=3.75
ma; Laiw=.5 ma.

By determining the values of these cur-
rents and substituting in the various equa-
tions the distortion for any load condition
can be determined. In applying this method
to pentode tubes some of the quantities may
be negative; this shows a difference in phase.
The negative sign must be retained in solv-

(Continued on page 816)
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[.atest Radio Patents

A description of the outstanding patented inventions on radio, television,

acoustics and electronics as they are granted by the United States Patent

Office. This information will be found a handy radio reference for inventors,

engineers, set designers and production men in establishing the dates of record,
as well as describing the important radio inventions

1,833,735. RADIO SIGNALING SYSTEM.
Irvinc F. ByrNEs, Schenectady, N. Y.,
assignor to General Electric Company, a
Corporation of New York. Filed Aug. 7,
1928. Serial No. 298,120. 10 Claims.
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1. In a signalling system employing a
goniometer having intersecting secondary
windings and a primary winding the method
of overcoming the effect of inherent capacity
existing between the secondary windings
which includes the step of introducing an
electromotive force into each of the sec-
ondary windings in opposed relation to the
electromotive force in said winding result-
ing from said inherent capacity.

1,833,117 METHOD AND ARRANGE-
MENT FOR DISPERSING MAGNES-
IUM IN VACUUM TUBES. SiecMuxD
Loewe, Berlin, Germany. Filed Oct. 27,
1827, Serial No. 229,104, and in Germany
Oct. 26, 1926. 1 Claim.

:‘\'\nh ==

An electrical device having an electrode in

an evacuated container, a movable mica
strip within said container, said strip being
supported at its lower end by said container,
a vaporizable metal carried by the upper end
of said strip whereby said vaporizable metal
may be moved into contact with said elec-
trode by tilting said container.

1,829,965. RADIO RECEIVING SYSTEM.
Dewey T. Simoxbps, Schenectady, N. Y.,
assignor to General Electric Company, a
Corporation of New York. Filed Oct. 8,
1925. Serial No. 61,356. 10 Claims.

1. The combination in a radio receiving
set, of a resonant receiving circuit having an

*Patent Attorney, National Press Building,
Washington, D. C.

Conducted by
Ben J. Chromy*

cliective frequency range of 300,000 to
1,100,000 cycles, a local source of oscillations,
means for combining oscillations from said
local source with oscillations received in said
receiving circuit to produce beat currents of
substantially 300,000 cycles, said source of
oscillations having an effective frequency
range such that said beat currents are pro-
duced throughout the effective frequency
range of the receiving circuit, and means in-
cluding a circuit tuned to said last named
frequency for amplifying and detecting the
beat currents thus produced.

1,831,933, FREQUENCY MODULATION
SYSTEM. Avsert H. TavrLor, Washing-
ton, D. C,, assignor to Wired Radio, Inc..
New York, N. Y., a Corporation of Dela-
ware. Filed Apr. 12, 1929. Serial No.

356,179. 8 Claims.

S. In a frequency modulation system, a
thermionic tube, input and output circuits
therefor, a piezo electric crystal element con-
nected in said input circuit, means for tun-
ing said output circuit, and means for
periodically varying said tuning means.

1,829,910 LOUDSPEAKER. CraxkIr
Mmuar, Berlin-Eichkamp, Germany. Filed
Apr. 7, 1930, Serial No. 442,430, and in
Germany Apr. 18, 1929. 4 Claims.

1. A loudspeaker, comprising, in combina-
tion, a large-sized diaphragm, a resonance
box surrounding said diaphragm on all sides
like a baiffle-board, a plurality of strings
stretched over said resonance box, and a
driving unit adapted to cause said dia-
phragm, as well as said strings, to oscillate,
substantially as set forth.

1,831,516, MODULATING SYSTEM AND
METHOD. RateH B. STEwArT, Wash-
ington, D. C. Filed Jan. 10, 1928. Serial
No. 245,7530. 25 Claims.

1. In the art of wave modulation, the
method of segregating the upper and lower

www.americanradiohistorv.com

side-bands into separate circuits, which con-
sists in producing two carrier currents hav-
ing quadrature phase relation, modulating
one of said carrier currents by signalling cur-
rents, modulating the other carrier current
by signalling currents in phase quadrature
to the first mentioned signalling currents.
and supplying modulated currents from
both carrier currents to two output circuits
having the two modulated currents supplied
to one circuit reversed in relative phase with
respect to the modulated currents supplied
to the other circuit.

14. In combination, a source of speech
frequency current containing frequency com-
ponents essential to intelligible speech, and
mcans comprising a static impedance net-
work for deriving from said source substan-
tially equal two-phase currents with the
component currents in each phase of sub-
stantially equal amplitudes for the same ap-
plied voltage.

1,831,519. RADIO RECEIVING SYSTEM.
Foster J. Traixor, Daytona Beach. Fla.,
assignor of one-half to A. J. Malby, Day-
tona Beach, Fla. Filed Dec. 13, 1927.
Serial Ne. 239,713, 5 Claims.
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1. In a radio receiving system, the com-
bination of a plurality of cascaded audions,
a plurality of radio frequency transformers,
the secondaries of which are connected to
the grids of said audions, a tuning circuit
comprising a single tuning coil and a vari-
able condenser, said secondaries and tuning
coil being inductively coupled.

-~

1,833,074. SOUND REPRODUCING AP-
PARATUS. Leox V. FosTER, Irondequoit,
(Continued on page 816)
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dPPower

insures

World-Wide Performance-

ISTO 550 METERS-NO PLUGIN COILS

HE phenomenal ability of Lincoln DeLuxc receivers

to receive stations from every corner of the globe

is largely due to Lincoln Super-Power. The tre-

mendous gain of Lincoln’s highly efficient circuit

opens a new field for the radio listener. National
and international programs, fascinating foreign broad-
casts, short-waves, air-mail, trans-Atlantic phone,—thcse
and many other features are available to the Lincoln
owner.

From 15 to 550 Meters at the Touch of a Switch

One of the outstanding advances in radio design of recent
years is the elimination of plug-in coils for short-wave
reception. Having designed the DeLuxe to tune from 15 to
550 meters, Lincoln engincers perfectcd an extremely
efficient and ingenious design whereby a small no-capacity
selector switch makes the contacts formerly made by the
coil prong and socket contact. A Lincoln owner may change
from broadcast to any one of four short-wave bands by
merely turning the selector switch.

A New Conception of Short-Wave Reception
The application of Linecoln’s mighty power to the recep-
tion of short-waves produces truly amazing results. Sta-
tions half-way around the world come in with clock like
regularity. Lincoln enthusiasts in the central states have

2.
lfaand MalNOW! p E

repeatedly reportcd broadcast reception of many trans-
Pacific stations. The tremendous amplification of the
highly engineered Lincoln circuit is always perfectly con-
trolled in a channel less than 10 K.C. wide. A letter from
Alaska reports reception of Mexico, Nebraska and Van-
couver, B. C., all three stations 5 K.C. apart!

Full, Rich, Life-Like Lincoln Tone
Lincoln tone is a revelation of purity and fidelity. Lincoln
cxperts have designed an audio system that, with either
radio or phonograph pick-up input, delivers tone of
astonishing richness and realism. Artificial tone com-
pensators or control devices are not required to bring out
the natural vivid tone of the living artist.

Deluxe DC-SW-10, Battery Model, Is Extremely Efficient
The Lincoln DeLuxe DC-SW-10 is the battery model
version of the famous DelLuxe SW-32 described above.
Taking advantage of the new low drain 2 volt tubes, the
DC-SW-10, when operated from an adequate battery
source, provides exceptionally quiet, crystal clear recep-
tion of both broadcast and short-waves. This model,
although intended for rural or unelectrified areas, is
finding increasing favor in congested city communities
because of its absolute frecdom from line noise and clear

life-like tone quality.

LUXE~SW-32

LINCOLN RADIO CORPORATION

Dept. N-3, 329 S. Wood St., CHICAGO, ILL.

Please send descriptive literature to NAME

ADDRESS.... ... CITY

STATE.. ..o
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Nl-:\_N Q 1932
VISIONETTE

The First Practical
Televisor for the Home

Contains all necessary parts to easily
assemble an efficient Television Set

The ICA Visionette makes the viewing of tel-
evision pictures a pleasure, The images are
seen in an adjustable mirror. This exclusive
method widens the angle of vision—permitting
a number of people to enjoy the pictures at the
same time. A specially designed and ground
lens, between the scanning disc and mirror.
magnifies the picture without loss of detail

newly developed synchronous motor of
radically different design (fully assembled,
ready to operate) and 60-line scanning disc,

included.
$ 3 750

SHORT-WAVE
RADIO
TELEVISION SET

List Price
(In Kit Form)

For use with TCA Visionette or other stand-
ard television equipment. Powerful Pentode
and Vari-Mu Tubes—power supply—built-in
permanent coils. Tunes in short.wave radio
stations or television telecasting stations—
just throw a simple switch to change from
one to the other. Wave length 80—200
meters. Single control—full vision tuning.
Supplied complete with blueprints and de-
tailed information for quick and easy

assembly,
392

Tubes

List Price
{In Kit Form)

Get busy—order now. Additional informa.
tion on request.

INSULINE CORP. of America
23-925 PARK PLACE, NEW YORK,K N. Y.
Subsidiary of
STANDARD TELEVISON and ELECTRICCORP.

Rapio News ror March, 1932

Simple V. T. Voltmeter :

- (Continued from page 762)

C! may be of nearly any size on hand.
The one in the equipment illustrated is
.00025 mfd. maximum capacity. A small
condenser will enable you to obtain greater
accuracy in matching inductances, but if
too small it will not be practical if induct-
ances of high value, such as intermediate
frequency transformers, are to be matched.
It has been found convenient to mount two
Fahnestock clips on top of the case to ac-
commodate the coils to be tested.

In constructing the capacity bridge unit
(Figure 2c) care must be used to keep the
sides or arms of the bridge circuit as nearly
equal, physically, as possible. You may want
to match very small capacities at some
time and if the bridge is unbalanced in
construction a high percentage of error may
result. Be particularly careful if the unit
is built in a metal box. Keep the connec-
tions from one input lead to the two con-
densers ecqual in length. Keep the wires
from the other input lead to the two re-
sistance arms cqual in length. Do likewise
with the leads between the resistance arms
and the capacity arms. Keep similar wires
equidistant from any metal so that unequal
capacities, no matter how slight, will not
be introduced into the argument.

AAAAAAAAAA.
WWWWV

o— = LLLHE

VOLTMETER CIRCUIT

Figure 1. This is the fundamental circuit
employed in all wvacuum tube woltmeters

The method of connecting the condensers
should he that which will be most con-
venient for the type of condensers that will
be most frequently tested. In the equipment
illustrated, the two spring clips toward the
front are mounted solidly on the bakelite
strip. The two toward the rear are on flex-
ible leads.

Other constructional details should be ob-
vious from inspection of the diagram. All
three units could be constructed in one case
if desired, provided the necessary switching
arrangement is included to connect either
the bridge circuit (Figure 2¢) or the tank
circuit (Figure 2b) as needed. It is advis-
able, however, to keep the vacuum tube volt-
meter separate so that it may be easily used
for other purposes. It is not necessary to
use any shielding. The instruments illus-
trated were built in aluminum cases for
permanency and eye value.

The choice of the tube is not important.
In this instance a 201-A is used merely be-
cause there was a surplus of this type on
hand.

Before using the vacuum-tube voltmeter
it will be necessary to properly adjust the
meter shunt resistance R5. Before connect-
ing plate and filament supply, R3 should
be adjusted so that very little resistance is
connected across the meter. Then with the
tube operating, R3 should be adjusted till
the meter indicates zero. Now open the
switch which disconnects the shunt R3 and
very carefully readjust R3 until the meter
shows full scale deflection. Then close the
switch again, shunting the meter, and care-
fully adjust R3 so that the meter indicates
0.1 milliampere. This arbitrary adjustment
is convenient because the meter when shunted
now reads from zero to 10 ma. Always,
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when starting to use the equipment, adjust
R3 for zero reading with the shunt connected
and then disconnect the shunt, readjusting
carefully for zero with R3 if necessary.

Matching coils is a simple and rapid oper-
ation. One coil, of the number to be
matched, is taken as a standard and the
others matched to it. Connect the con-
denser unit C! to the v.t. voitmeter. Ad-
just the meter to zero reading. Connect
the standard coil across the condenser unit.
Now set up an r.f. oscillator near enough
so that a weak r.f. current will be induced
in the tank circuit L1 C1. (The oscillator
must, of course, be oscillating at a frequency
within the limits to which L1 C1 will tune.)
Adjust C1 until the greatest deflection is
obtained on the meter. This indicates reso-
nance between the oscillator and the circuit
L1 C1. Keep the coupling between the
oscillator and the coil being tested low
enough so that maximum deflection at res-
onance is about half scale. Now, without
changing any adjustments, substitute another
coil for the one that was taken as standard.
If the inductance value of this coil is the
same as the standard, no adjustment of Ct
will be necessary to obtain resonance. If
additional capacity is needed, the inductance
is below standard. Likewise, if less capac-
ity is needed, the inductance is above stand-
ard. The inductance may be easily altered
by spreading the turns of wire slightly if
the inductance value is too high or crowd-
ing them together somewhat if too low. If
the difference is too great to be corrected
by this means, it will be necessary to remove
or add a few turns.

In measuring capacities, a source of audio-
frequency input to the bridge circuit is
needed. This may be supplied by a beat-
frequency oscillator or by a straight audio-
frequency oscillator. The bridge unit should
be connected to the v.t. voltmeter and the
latter adjusted to zero reading as hereto-
fore. Condensers may then be connected
in the two capacity arms of the bridge and
the input applied. Adjust R1 and R2 until
the bridge circuit balances as indicated by
zero reading on the meter (lack of balance
is indicated by a deflection of the meter).
Keep the moving contacts away from the
common ends of R1 and R2, as when in
that position it is evident there is no input
to the v.t. voltmeter. This might lead to
the false conclusion that balance had been
obtained. If, when balance is obtained, the
dials on R1 and R2 show the same reading.
the two condensers are of the same capac-
ity. An input, to the bridge, of a fre-
quency in the order of 1,000 cycles per sec-
ond has been found very satisfactory, espe-
cially in connection with the measurement
of small capacities.

Before depending too much on the bridge
it might be well to check its accuracy. Con-
nect two condensers that are assumed to be
of the same value. When balance is ob-
tained suppose R1 reads five divisions higher
than R2. Now transpose the two condensers
and again balance the bridge. If R2 now
reads five divisions higher than R1, it shows
the bridge is accurate and the difference is
in the condensers under test. Inaccuracy in
the bridge will have to be corrected by
changing the length or spacing of the wires
in the bridge circuit.

Summary

Care and pains in the construction of this
equipment will be well repaid in the satis-
faction of becoming well acquainted with
the coils and condensers with which you
are working. Use caution in adjusting the
vacuum-tube voltmeter. The milliammeter
may be burned out through carelessness.
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“Walking” Transmitters
(Continued from page 751)

announcer’s description of an event and con-
vey it by wirec to the broadcasting rooms
in New York.

N.B.C. employs standard R.C.A. short-
wave receiving sets having a redesigned
audio-amplifier system for this purpose.
The sets have a single stage of tuned-radio-
frequency ahead of a regenerative detector,
which in turn is followed by two well-
balanced stages of audio amplification. Out-
put from this set is fed directly to the line
circuit with, of course, the usual monitoring
equipment at the receiving set.

In cases where more than one transmitter
is employed or announcers are Situated at
vantage points within the reach of wire
circuits, and scveral announcers are convey-
ing the description of an event, an interlock-
ing ‘system of communication enables cach
announcer to hear his colleague and to pick
up the description without the loss of a frac-
tion of a second.

One of the outstanding examples of such
a broadcast was the description of the army
air maneuvers over New York City last
spring. Remote radio equipment was in-
stalled in two army planes, one following
the squadron of over 600 planes. and an-
other cruising over the city. In each planc
was an announcer. Announcers were also
stationed at Curtiss Field, Valley Stream.
L. L., atop of the Medical Center building, in
the tower of the Empire State Building and
at the Battery. Each announcer was able
to communicate with the other, and at the
same time to hear the description from
whatever point of vantage was in service.
A master switchboard installed at the N.B.C.
Building cnabled William Burke Miller, di-
rector of special events broadcasts for the
company, to direct the entire broadcast with-
out actually sceing a single onc of the
planes.

Countless other events have been broad-
cast to the radio listeners through these port-
able remote transmitters.

Considerable time is usually required in
setting up the remote radio apparatus for
special broadcasts, as frequently local con-
ditions make transmission difficult. Nine
engineers worked two weeks on the set-up
for the Hampton Roads broadcast. First
came the survey of locations for the land
equipment, seeking a spot clear of inter-
ference either from power lines or heavily
traveled roads. Greater distances between
origin and pick-up points were achieved dur-
ing this event than in any previous broad-
casts of the sort.

Since these broadcasts listeners have
heard countless ecvents which might never
have been broadcast, had it not been for the
development of remote radio installations.
It has been possible to follow the coliegiate
shell races down the Hudson and Connecti-
cut rivers, from both train and yacht ten-
der; to hear a word picture of the interna-
tional yacht races; to visualize the sensa-
tion of diving under water aboard a sub-
marine, through an announcer’s voice; to
“see” an event from the air; to escape from
a purposely sunken submarine and to fol-
low both professional and amateur golfers
about a difficult course.

All of these special events broadcasts are
marking strides in the progress of broad-
casting. Figures recently released by the
Columbia Broadcasting System reveal that
almost ninety per cent. of all major sports
events during the first six months of 1931
were covered by short-wave transmission
from the point of origin. The remote radio
transmitter which began as a parachute
jump experiment has passed

in a remarkable advancement.

through a|
period of rapid transition, and has resulted |
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Here’s the New |
HANDY KIT

With this certified Kit in your pocket, you can take care
of any resistor problem in any radio set.
20 most popular values in the kit, you can obtain thou-
sands of others by using the simple formulas that go with
it. Here are the ranges in the kit:—

500 oh‘r‘ns 25,000 ochms
1.000  ~ 50,000 “
2,000 60 000 I
5000 *“ J

10'000 {3 70,000 “
15,000 75,000
20,000 “ 100,000

The new Certified Kit, with the new loic prices of I. R. C.
Metallized Resistors, has created a sensation in the radio .
It fills a longfelt want among Servicemen. :
speeded up the work of thousands—and will do the same
Be sure the gold seal is unbroken, for this kit is

ficld.

for you.

Factory-Sealed, Factory-Tested, Factory-Guaranteed

The purchase of the kit entitles you to our famous I.R.C,
Resistor Replacement Guide (normally costing 81) free
—and also our R. M. A. standard Color Code Chart.

your jobber today—or mail the coupon below.

that gives all the

values you want

WITH 9 )
RESISTORS

For besides the

200,000 ohms

Uy meg.
I’IZ G
l @&
1 l/z @&
2 “
3 "

Has

See

INTERNATIONAL RESISTANCE COMPANY

PHILADELPHIA

1(R)C

RESISTORS
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TORONTO

International Resistance Co.,
2006 Chestnut St., Phila. N3

Gentlemen:

I enclose [check (Clmoney order) for
$3.50, for which please see that I receive
vour Certified Kit of Metallized Resistors—
also vour Resistor Guide and Color Code
Chart.
Name
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LIGHTING THE LIGHT!

What? You've never tried to be your own radio
experr> Well . . . get going now, with Kester Radio
Solder. It’s easy, and it's absolutely safe. Look . . .
all you have to do is apply heat, then go to work, |
because Kester carries its flux inside itself. This
flux is plastic rosin, too. Non-corrosive. A non-
conductor. It prevents electrical leakage thereby
aiding receptivity. You can hear the difference!

Buy a handy can of Kester Radio Solder from
your radio store or other dealers. Write for free
booklet “The A-B-C of Soldering."*

Kester Solder Company, Incorporated 1899; Main Office '
& Plant, 4201-13 Wrightwood Ave., Chicago, Illinois;
Eastern Plant, Newark, New Jersey; Canada, Kester
Solder Company of Canada, Ltd., Brantford, Ontario.

KESTER

RADIO SOLDER

———easy to use ,
f—:—:,

Be a Radio
Interference Specialist

in Your Neighborhood!

Tobe interference course ‘now
available for all exclusive Filter-
ette station franchises. \Write
today.

Tobe Deutschmann Corporation
Filterette Division, Canton, Mass.

TO BUY RIGHT

WRITE

FOR OUR

FREE

132-page catalog
listing over 4,000
items at the low-
est prices in the
history of radio.

“If ir’s radio, we
have and sell it for

i L s less.”
BALIIMORE
RADIO CORP.

N-725 Broadway New York, N. Y;

MAKE $10,000

A year raising rabbits for us, We pay up to
$12.00 each for all you raise. Send 25¢ for
full information and contract, everything ex-
plained. Send at once and find out ahout this

THE EASTERN RABBITRY

Route 1, Box 236 New Freedom, Pa,

big propoesition we have to offer you, \
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Radio Surgery

(Continued from page 736)

been developed by Victor Tomberg, a Vien-
nese physicist. This method which does not
use even the needle is treated in detail at
the end of this article.

High-frequency currents of the character-
istics which are necessary for these purposes
can be produced practically in three ways:

1. By the spark gap oscillator (Tesla).

2. By the oscillating arc (Poulsen).

3. By tube oscillators, especially short-
wave tubes.

Of those three methods for the production
of high-frequency currents the first one,
with the aid of spark gap oscillators, has
been the simplest and least expensive in con-
struction.

TIME
AXIS

SPARK
PRIMARY N A 1\1“ _
circuIT [ '

PATIENTS
CIRCUIT (Aﬂ"—#\ﬁ”",_ o

T e |

S

INTERVAL :
TIME OF ONE OSCILLATION

o by

FIGURE +

The method of high-frequency production
by the spark method is shown in Figure 3.

In this type of modern apparatus which
is built symmetrically and grounded, the pa-
tient may be connected to the ground. It
is then entirely possible to touch the patient
without getting an electric shock. In earlier
constructions which are in lesser use today,
the patient had to be carefully insulated from
any connection to ground potential. The

' wavelength of this type apparatus lies usu-

ally between 200 and 700 meters. Within
these limits the spark gaps work steadily
and the efficiency of the generator circuit
is high.

The oscillations produced by electronic
tubes or by the Poulsen-arc are undamped
and uninterrupted. A greater input energy
is thercfore possible. But the cost of this
type apparatus is higher.

The arc-light, as a high-frequency gen-
erator, has, in the form of the Poulsen-arc,
to be excluded from consideration, as it is
too inconstant and unreliable to be placed
in the hand of a physician. The arc is
inclined to extinguish itself and therefore
interferes in the treatment which, after all,
has to be kept under constant operating con-

| dition.

The development of the ultra-short wave
technic has made possible a new method,
using quasi-optical waves, for operating pur-
poses. This method, though still in its state
of development, gives reason for great hopes.

At about 50,000,000 (fifty million) cycles
per second, corresponding to a wavelength

| of about 6 meters, frequencies are generated

which are undamped and of such an energy
that a second connection, of the patient with
the high-frequency apparatus, is unnecessary
even for cutting purposes.

The second connection of the patient can
be considered his capacity-against-ground,
which is high enough at these frequencies
as to be satisfactory for these operations.

Insulating is difficult at these frequencies.
The handle in which the high-frequency scal-
pel is fastened is made of quartz. The
needle itself consists of a small scalpel, a
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little longer than one inch and about 3/16
inch wide.

Figure 5 shows a schematic diagram of an
apparatus for producing the ultra-short
waves used. It can be used unipolar, bi-
polar or with condenser electrodes.

It is a particular problem to develop an
apparatus which works on ultra-short waves
with sufficient energy. The apparatus works
on the push-pull principle. The diagram is
self-explanatory. Chokes are placed be-
tween the grid and filament connections so
as to control any outflow of short-wave
energy over an undesired path and, at the
same time, to avoid overheating of the
oscillator tubes.

These tubes work upon a primary circuit
with a tuning condenser so as to regulate
the frequency, within certain limits. A
vreater variation can be performed by the
change of the coils, which consist only of
a few turns of wire.

Tomberg has designed a special system
with which it i possible to use the high-
frequency created in the oscillator at any
place satisfactorily distant from the short-
wave generator.

This energy conductor system consists of
a three-conductor system. One of the wires
is maintained at ground potential, while in
the two others standing waves are generated
by the short-wave oscillator. This energy
conductor is therefore tuned for the same
wavelength.

Such a system is practically free from ra-
diation. It is possible with this system to
treat several patients at difierent places in
one hospital with one single oscillator.

Now. what are some of these effects which
can be produced by the. influence of these
short radio waves upon biological tissues?

By the investigations started independently
of each other, in America by Schereschewsky
in 1926, Schiiephake in Jena, Tomberg and
Stieboeck (1929) in Vienna, it was shown
that characteristic changes take place in or-
#an substances brought between the plates
of an electric condenser. This condenser, to-
gether with the organic material in between
its plates building the dielectric of this con-
denser, is a part of an oscillating circuit
tuned for very high frequencies. The tun-
ing into resonance can be performed by mak-
ing small changes in a celf-induction which
mainly consists of one simple winding of
round or square form (see Figure 7) or also
by changing the capacity of the patient-
condenser.

Primarily. heat is produced in the organs
by the hundreds of thousands of oscillations
each atom. between the condensers, has to
endure. Actually this heat production is
only a part of the many complicated reac-
tions which take place in biological tissues
under the influence of short waves. The
biological reaction is dependent upon the
heat, the wavelength, the specific conductiv-
ity and other specific factors of the sub-
stance, its dielectric constant, dissociation.
the dimensions of the condenser field, of the
energy supplied, and many more.

Each wavelength seems to have one espe-
cially effective and large influence in con-
nection with subjective substances. There
exists a certain dependency between this ef-
fect and the conductivity and dielectric con-
stant of the material. The maximum of this
curve, however, is pretty flat and it is there-
fore possible to use a rather large frequency
band for a specific reaction upon certain
substances. For instance, blood is heated
most at a wavelength of about 275 meters.
A solution of albumen coagulates best by a
wavelength of about 1 meter, physiological
salt solution is heated most at a wavelength
of 3.2 meters. etc.
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The heat created by short-wave fields is.
in its statu nascends, difierent from ordinary
heat. In any of the usual heating processes
the heat penetrates from the outside to the
inside of the heated object. Dependent upon
the thermic conductivity of the treated ob-
ject the advancing of the heating process
towards the inside of the body declines
along an exponential curve. With the con-
denser method, however, the reaction is dif-
ferent. Here, at the same time, in each
molecule of the treated object the same in-
crease of temperature is created by the high-
frequency field if the field intensity remains
constant. The temperature increase, there-
fore, is the result of a power center mole-
cularly directed.

A solution of albumen coagulates under
ordinary conditions at about 75 degrees cen-
tigrade. In the condenser ficld, however,
the effect of coagulation already takes place
at a temperature as low as 60 degrees cen-
tigrade. These temperatures have been mea-
sured with a thermocouple immersed in the
solution. Furthermore, many bacteria grow
best just at the normal bedy temperature.
Raising of this temperature, as by fever.
kills these bacteria. A bacteria culture, how-
ever, placed between the condenser plates
of this ultra-short-wave field is killed at
ordinary body temperatures.

The facts mentioned above show just a
few possibilities for the application of high-
frequency currents to biology, medicine and
other departments of applied science here-
tofore not in direct contact with the radio
field. It is possible to perform. without
any direct contact with the condenser clec-
trodes, reactions of various kinds in an en-
tirely new way.

According to the new method the con-
denser electrodes are designed to build only
small points. These electrodes are brought
as near as possible to the part of the body
which is to be treated internally. The elec-
trodes are placed in insulating material so
as to avoid any direct passage of the cur-
rent as such.

In the Figures 9 and 11 typical forms of
the effect of the application of short waves
by condenser method are illustrated on liv-
ing animals. A frog and a chicken are shown
which have been both subjected to short
waves. Parts of the spinal cord of the frog
and the brain of the chicken have been
placed within the condenser field.

With the frog, the electrodes were ap-
plied to the side of the head and the spine.
The transmitter was working on 3.8 meters
wavelength and had an output energy of 40
watts. The current intensity in the oper-
ating circuit was about 4 amperes.

A thin pencil of high-frequency radiation
was sent through the tissue with the aid of
two small condenser electrodes. In the path
of such ray, a part of the spinal cord of
the frog was laying. Due to its chemical
and physiological characteristics, the heat
effect of the radio waves upon the spinal
cord is an extensive one. The ray of heat
influenced the spinal cord in such a way
that after an exposure for about 10 minutes
the entire left part of the frog wvas para-
Iyzed!

This partial paralyzation of the frog is
shown by the efiect that one of his legs
remained stretched out constantly and does
not move upon stimulation. The entire
right side of the frog was undamaged.

In addition to the efiect of the applied
condenser electrodes the frog was stimulated
by a periodical discharge of faradic current
applied to him scparately with the aid of
two more electrodes. These periodically
altered currents were produced with an oscil-
lating neon lamp. At the one leg of the
frog a writing lever was attached which
acted upon a Kymograph (a glazed white
paper which is covered with lamp-black.
This paper was placed on a cylinder turn-

(Continued on page 797)
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Radio’s Powerful Electric Voice

(Continued from page 759)

the surrounding air and it must convert per-
fectly into this sound the electric oscilla-
tions delivered by the amplificr.

Considered as a converter of energy, every
loudspeaker is really two converters in one.
First, it must convert the clectric oscilla-
tions into mechanical ones, which is the
duty of the voice coil and ficld in a modern
dynamic loudspeaker or of the magnetic
drive in the electromagnetic type. Sccond,
some other device must convert the mechan-
ical vibrations thus generated into sound
waves in the air. Two alternative devices
now are prominent for this: a large dia-
phragm, usually conical, which drives the
air directly, or a small diaphragm, usually
metallic, at the small end of an air-filled
horn.

This last difference corresponds to the
types commonly called cone loudspeakers and
horn loudspeakers, respectively. Either kind
can be fitted with either electromagnetic
driving units or electrodynamic ones, so that
there really are four chief types of loud-
speaker which are or have been of prime
importance: the electromagnetic cones, the
electromagnetic horns, the electrodynamic
cones and the electrodynamic horns. The
last two, with their names often shortened
to “dynamic,” seem now to be most in fa-
vor, with the conc type most popular for
homes and other small units, while the horn
type is favored for theatres and other instal-
lations on a large scale.

Several other types of drive besides the
electromagnetic and electrodynamic have
been tried or suggested, and other types of
sound radiator in addition to horn and cone
are possible. Some of these other possibili-
ties, such as the electrostatic loudspeakers or
the piezo-electric ones, are by no means un-
promising. A few ycars ago electromagnetic
loudspeakers were the rule. Now they are
virtually ousted by the clectrodynamic ones.
Perhaps the latter are destined to be super-
seded, in their turn, by something else.

The driving unit of the alrcady old-fash-
ioned electromagnetic loudspeaker was merely
a variant on Bell’s original telephones. An
iron disk, bar or other magnetic object to
serve as an armature was placed in the mag-
netic ficld of a permanent magnet or an
electromagnet, usually the former. The os-
cillating currents corresponding to the
sounds then were impressed on this mag-
netic field in some way so that they varied
it. The simplest way is that used in stand-
ard telephone receivers, where these currents
circulate in small coils surrounding the mag-
netic pole picces. When the magnetic in-
duction of the current opposes the ficld of
the magnet the total magnetic force acting
on the diaphragm or other armature is les-
sened. When the current reinforces this
magnet the total magnetic force is increased.
Thus the diaphragm of a telephone receiver
is set into back-and-forth vibration. Vibra-
tions from these types of armature can be
communicated, by levers or otherwise, to a
sound-radiating diaphragm or cone.

It is possible, too, to let the currents car-
rying the sound signals circulate around the
moving armature instead of around the fixed
magnet, thus weakening or strengthening the
magnetic response of the armature instead of
the magnetism of the field, but causing the
final mechanical vibrations in a substan-
tially similar way. The essential of the mag-
netic loudspeaker, however it may be ap-
plied, is the interaction between varying
currents corresponding to the sounds and
otherwise unvarying mechanical forces be-
tween two or more magnetic poles.

The essential principle of the electrody-
namic loudspeakers, now so much more pop-
ular, is not very different. Instead of mag-
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nets of iron or similar materials, the thing
which provides the fixed force against which
the sound currents are to act is an electro-
magnetic field, generated, for example, by
a direct current circulating in a coil of
wire. In this unchanging electromagnetic field
there is placed a small light coil of wire
which is free to vibrate. Through this, often
called the “voice coil,” the currents that
carry the sound message arc made to cir-
culate. When they pass in one direction the
voice coil is displaced backward, let us as-
sume, with reference to the electromagnetic
field and the mounting of the loudspeaker.
When the current moves in the reverse di-
rection the voice coil is displaced forward.
The result is that the voice coil is set into
vibration in more or less exact correspond-
ence with the oscillations of current flowing
through it. This vibration then may be com-
municated directly or by levers to any kind
of vibrating sound emitter—a horn dia-
phragm, for example, or a directly radiating
cone.

There is no apparent limit to the volume
of sound that can be produced by either of
these methods, if the vibrating coils. magnets
and so on be made large enough, if enough
power be used to drive them and if the ra-
diating surfaces, whether one or many, be
large enough to emit the sound into the air.
The German loudspeaker already men-
tioned, which apparently holds at present
the world’s record for loudness, is reported
to operate on this electrodynamic principle,
the moving coil being fastened to a large.
stiff diaphragm of special light-weight metal.
One of the best loudspeakers ever produced.
both in quality and loudness, that devised
several years ago by Dr. C. W. Hewlett of
the General Electric Company, uses a single
large voice-coil, itself built as a diaphragm
between two coils which provide the electro-
magnetic field, but unfortunately requiring a
very large field current for its operation.

Frequency Range

The chief practical difficulties of small
loudspeakers, whether of electromagnetic or
clectrodynamic type, always has been that
of covering a wide enough range of fre-
quencies.  Mr. Leopold Stokowski, the dis-
tinguished director of the Philadelphia Or-
chestra, has reported tests showing that
frequencies up to 8000 cycles a second are
necessary for adequate reproduction of the
music of violins or trumpets, and frequen-
cies to 13,000 cycles for certain other in-
struments, including the oboe, the snare
drums and the piano. At the lower end, the
deepest organ notes require good reproduc-
tion down to 60 cycles and preferably to 30.
To encompass this wide range with any single
loudspeaker always has been difficult. Fail-
ure to do so even reasonably well probably
is the rcason for the decline of the electro-
magnetic principle in favor of the electro-
dynamic one.

Next to the difficultics about frequency
range, loudspcakers of all types bave been
most scriously handicapped by the other
kind of frequency trouble called distortion.
The trouble is that loudspeakers, unfortu-
nately, cannot be built of empty air, but
must be made of wood or metal or other
solid substances.

Anyone can experiment on this for him-
self. Take a small Swiss music box out of
its wooden case or provide any other thing
that produces more or less regular sound
vibrations—even a detached loudspeaker unit
operated by a radio receiver or a phonograph
but without its cone or diaphragm. Touch
this music box or vibrating loudspeaker unit
to a number of different articles, such as a

(Continued on page 798)
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Radio Surgery

(Continued from page 795)

ing with constant speed). Upon this Kymo-
graph the jerking of the frog leg was re-
corded, together with the time during which
the oscillator worked and the time which
clapsed during the experiment.

The line a in Figure 10 is the line of
time. The line b gives information about
the starting and stopping of the high-
frequency oscillator. (The thick, wide line
gives the time during which the short-wave
oscillator works.) During the entire experi-
ment an intermittent stimulation with the
faradic current was continued. Curve ¢ is
the record of the characteristic motion of
the frog leg.

Going from the right to the left, we find
that the stimulation of the stimulated frog
leg is pretty large as long as the short-wave
apparatus is not put into action. Then the
white line starts, a sign that the generator
has been switched on. The jerking becomes
less and less and finally stops entirely. A
part of the body is temporarily paralyzed.

The white line stops, showing that the
oscillator has been switched ofi. During the
whole time the stimulating current runs
continuously, and soon the paralyzation
ceases. The motion starts again, however,
with an intensity which is only hali of that
as it had been at the beginning of the experi-
ment. The short-wave apparatus is put
into action and for the second time a para-
lyzation of one-half of the body takes place.
After a certain time elapses, with opened
short-wave current, smaller motions start
once more. After the third application, they
cease entirely, although the stimulating cur-
rent is still running, the periodic paralyza-
tion has been turned into a chronic one.

A similar electric operation of the nervous
and brain centers was performed on the
chicken shown in Figure 11. With this ani-
mal the paralyzation of the brain is shown
by a typical chronic deficiency of certain
reactions. The chicken squatted down for
weeks and wecks in a twisted position until
it was killed for the purpose of an anatomi-
cal investigation. It had no desire to eat
or drink and remained in the one place in
the characteristic position shown. This be-
havior of the chicken is characteristic for
a brainless animal. It is, however, essen-
tial that the operation was performed with-
out any loss of blood and that no exterior
parts of the head had been damaged.

By the intelligent co-operation of medi-
cally trained physicists and surgeons with
some understanding of physics it will be
possible to attack the problem of incurable
diseases from an entirely new angle in a
serious and scientific way, provided that the
necessary funds can be raised.

Physics in the science of medicine, and
especially now the application of the science
and art of ultra-short-wave technics, have
added a new hope to medicine. These elec-
tric waves offer, as proven by early animal
experiments, unusual advantages for medi-
cine, and especially for surgery. By the
development and improvement of the meth-
ods and technical appliances they may, per-
haps, in the near future, together with other
physical, medical and chemical developments,
with radium, light and X-ray technics, pro-
vide a valuable new factor for the fight
against the scourge of all humanity: the in-
curable discases.

Radio-Equipped Ambulance

WASHINGTON, D. C.—Radio-cquipped
ambulance, designed to opcrate with the po-
lice station to minimize delay in receiving
news of accidents, has been placed in ser-
vice by Casualty Hospital here.
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ship direct when remittance
accompanies order.
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with output meter
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carefuily made. Completely shielded
with separate battery compartment.
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transformers, -adjust i.f. transform-
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Radio’s Powerful Electric Voice

(Continued from page 796)

derby hat, an empty cigar box or a brass
cymbal like those used in orchestras. Very
different sounds will be emitted by the hat,
the cigar box and the cymbal, even if the
sounds put into them are the same. The
tones from the hat will sound thick and
muffled, those from the cymbal will be shrill
and tinny, only those from the cigar box
will sound reasonably natural.

Resonant Frequencies

These differences arc due, of course, to the
fact that the hat, the cymbal and the cigar
box all have their own natural frequencies of
vibration which are set up by the sound
waves fed into these articles, just as the
natural frequencies of a bell are set up by
striking it. Whatever material be used for
the cone or diaphragm of a loudspeaker and
however this material is shaped, damped or
otherwise controlled, there are likely to per-
sist in it some of these tendencies to natural
vibration. It is these which are chiefly re-
sponsible for the so-called resonance peaks
of most loudspeakers at certain frequencies,
indicating a tendency of each particular in-
strument to exaggerate certain ones among a
series of mixed tones being fed into it and
to depress others so that the whole tone se-
ries is distorted.

Not all of the “saw-tooth” appearance of
the average loudspeaker curve at different
frequencies is due, however, to real reso-
nance peaks. Many of these apparently se-
rious faults exist only in the method of
measurement, not in the loudspeaker. They
are results of interaction between the vibra-
tions of the loudspeaker and the echoing
sound waves set up in the test room, as may
be proved easily by testing the same speaker
in another test room or even by moving its
position in the same room, by swinging it
on a pendulum or moving it on a rotating
table. Neither complete removal of these
acoustic difficulties in loudspeaker testing
nor complete correction for the errors intro-
duced is easy, but it may be asserted con-
fidently that many loudspeakers are a great
deal better in reality than they get credit
for being in the conventional tests.

Two loudspeaker accessories designed to
help prevent distortion and to extend the
response at the lower frequencies are the
“baffle” on cone speakers and the widely
flaring, “exponential” horn now usual in
loudspeakers of that type. The acoustic
theory of exponential horns is well known;
they provide the easiest way to load the
moving diaphragm uniformly at all fre-
quencies with a mass of air which the dia-
phragm can drive like a flaring piston and
convert into a sound-radiating area as large
as the mouth of the horn.

The Sound Baffle

The flat plate or baffle still frequently used
on cone loudspeakers is of much less certain
utility. The theory is that the baffle “sup-
ports” the sound wave for a half wave-
length or more as this wave leaves the cone.
Since sound travels in air under ordinary
circumstances something more than 1000 feet
a second, one wavelength of a 64-cycle organ
tone is about 16 feet, which would suggest
a baffle of at least that diameter, to be
efficient. In fact, little benefit is gained by
baffles more than three or four feet in diam-
eter. It is probable that conventioned baffle
theory, like much else in conventional acous-
tics, is woefully incomplete and that the
real benefits of baffles are due to keeping
the emitted sound wave from reacting with
the sound waves coming from the backs of
open cone loudspeakers and perhaps to
some additional smoothing effects, as yet
unanalyzed, on the interaction between the
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loudspeaker and the room in which it is
working.

However this may be, carefully designed
and constructed loudspeakers of the electro-
dynamic type, if not of other types, can be
made to reproduce very low tones or very
high ones and to do so with little distortion.
What has not been possible hitherto is to
devise a single loudspeaker to cover, ade-
quately, the whole frequency range desired
by the musicians, from 30 to 13,000 cycles
per second. This is the reason for the ex-
pedient, now frequently employed, of two
separate loudspeakers mounted together, one
for the high frequencies, the other for the
low ones.

Often the loudspeaker for the lower fre-
quencies is an open cone Wwith the electro-
dynamic drive and radiating directly into
the air. The one for the higher frequencies
may be a small metallic diaphragm driving
a narrow exponential horn. Many other
combinations of horns, cones or other ra-
diators are possible and are about equally
successful.  Electric filters usually are pro-
vided to select the higher frequencies exclu-
sively for one loudspeaker and the lower
frequencies for the other one. Other electric
filters may be used to smooth out any lack
of an exact “match” between the two loud-
speakers in the range of intermediate fre-
quencies where both are operating.

With adequate design of the two loud-
speakers and their associated circuits, this
two-speaker device probably is the present
high point of the loudspeaker art. Only
perfectionists, perhaps, would demand more,
but it is the good fortune of radio that per-
fectionists never have been lacking among
its devotees. That is one reason why radio
has advanced so fast.

Future Possibilities

Many ipossibilities have been urged as
chances of additional improvement. One is
what might be called the mechanical ampli-
fier, in which the electric movement of the
loudspeaker produces only a small amount
of mechanical energy which then controls
much larger mechanical forces much as the
relatively feeble hand of the engineer uses
the throttle to control the vast power of a
locomotive. One device of this type is the
frictional loudspeaker; another is the air-
valve one.

In the frictional instrument tiny wvaria-
tions of electrostatic attraction correspond-
ing to voltage variations from the amplifier
are used to increase or decrease the friction
between a rotating cylinder, usually of some
smooth and uniform variety of stone, and a
metal band which encircles it and inside
which it turns. Thus the frictional drag
between cylinder and metal band increases
or decreases in correspondence with the
voice currents. The back-and-forth vibra-
tions of the metal band thus produced are
much more powerful than the original elec-
trostatic impulses, the extra energy being
part of the power used to rotate the cylin-
der. Loudspeakers have been built on this
principle, but operating difficulties in the
precise adjustment of the stone cylinder and
the metal band seem to have proved almost
insuperable.

The air-valve loudspeakers, exemplified in
the Hoovenaire device, also are mechanical
amplifiers which use an electromagnetic or
electrodynamic drive to work a small vi-
brating valve which turns on or off a stream
of compressed air, much as the vibrating
light valve of a talking-motion picture cam-
era turns on or off the light beam in cor-
respondence with the oscillations from the
amplifier. The successive jets or pulses of
escaping air set up sound waves from the
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horn of the loudspeaker in almost exactly
the same way that a cornet player produces
a tone by making a series of separate air
puffs through his lips. Loudspeakers of this
type have proved capable of great volume
with comparatively small use of electric
power, but the frequency ranges obtained
have not been entirely satisfactory.

At the last meeting of the Acoustical So-
ciety of America, in Cleveland, Mr. C. B.
Sawyer of the Brush Laboratories of that
city demonstrated a new loudspeaker based
on the piezo-electric effect, the property of
some kinds of crystals, notably those of
Rochelle salt, to shrink or swell in one or
more directions when the crystal is sub-
jected to electric forces. It is this same
piezo-electric  property of quartz crystals
which is now used to keep constant the fre-
quencies of broadcast transmitters. In the
piezo-electric loudspeaker crystals of Ro-
chelle salt twist under electric forces so that
mechanical vibrations, corresponding to the
electric oscillations, are produced and passed
on to a vibrating diaphragm or cone. The
device is still relatively undeveloped and
has at least one serious defect, which is that
the piezo-electric force varies considerably
with temperature.

Still another suggestion for loudspeaker
drives is magnetostriction, which is the slight
contraction and expansion of iron when mag-
netized or demagnetized. An iron bar, for
example, may be surrounded by a wire coil
carrying the varying current from the ampli-
fier. The iron bar then will be set into cor-
responding mechanical oscillations of small
extent but relatively enormous force. Con-
necting such a magnetostriction bar to a
vibrating cone or diaphragm produces a
loudspcaker, but these devices, also, arc still
too little developed and tested for sure con-
clusions about them.

Electrostatic Principles

Of the many relatively unused principles
possible for loudspeaker operation, the one
which seems most promising is that of elec-
trostatic attraction exerted directly on the
vibrating element, which might be, for ex-
ample, the whole side of a room.

Experts in acoustics are demanding more
and more insistently from the loudspeaker
art the device already mentioned which will
distribute sound evenly in an auditorium or
other large room, instead of emitting all of
it from a relatively few extremely loud
sources like the conventional theatrical loud-
speakers. To accomplish this by using many
small loudspeakers of present types distrib-
uted widely over the room is perhaps not
impossible but has serious operating difficul-
ties in keeping the whole group of loud-
speakers in exact balance and in maintaining
exact phase relations and non-interference in
the distributed sound. A better solution
would be to make large areas of walls or
ceiling into one plate of an electric condenser
and to make these wall areas vibrate by vary-
ing the electrostatic attraction between
them and the other condenser plate, another
surface a few millimeters underneath.

Small electrostatic loudspeakers of this
type have been built by many experimenters
but usually with only moderate success. Two
difficulties appear to be most serious. One
is the rapidity with which the electrostatic
attraction decreases as the vibrating plate
moves away from the fixed one, as move it
must if much sound is to be radiated. This
trouble is said to have been eliminated, in
part, by recent German designs in which the
vibrating plate is between two oppositely
charged grids so that the deficiency in driv-
ing force as the plate leaves one grid is
compensated by other forces as it approaches
the other one.

The other chief obstacle of the elcctrostatic
principle seems to be difficulty of keeping the
electric forces and the distance between the

(Continued on page 800)
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A Real Universal Meter

(Continued from page 769)

specifications for drilling and engraving are
shown in Figure 2. The next problem is:
where can the resistors be mounted? It is
both unsightly and wasteful of space to
have mounting screws visible on the panel.

The method evolved for mounting the volt-
meter and milllammeter resistors is shown
in detail in Figure 4 and avoids these com-
plications nicely. It will be noted that the
five voltmeter resistors are mounted on the

SUB-PANEL A SUB-PANELSB

SUB-PANEL C

|
—
i % '
Ly woue THL 4 ¢ ¢
'3/8‘—" JI-:’? 1 m
e e ' . -
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f_-}-TA'C i iMA TR Figure 2, left, shoacs the
| A : ! complete drilling layout
L | sy for the panel. Figure 3
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s 100 .05 [ %500 for the sub-panels used
I 1 é}_‘soo o Re00 in mounting the resistors
L } ReHoLE and Figure 4, above,
| el wa | . —{— voLTs I shows the details of one
[ % . ‘;- | of the resistor assemblies
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Radio’s Electric Voice

(Continued from page 799)

plates uniform enough so that the moving
plate vibrates as a whole instead of vibrat-
ing in sections like a bell and thus creating
distortion. There have been troubles, too.
in persuading electrostatic loudspeakers to
yield enough sound energy for large rooms
and in finding suitable materials for the fixed
and vibrating plates, but none of these dif-
ficulties, not even the chiei ones of variable
force and sectional vibration, seem to be
theoretically insuperable.

Loudspeakers, if two are used, now cover
a satisfactory frequency range, at least until
microphones and phonograph recorders catch
up with them. Properly used, they are
capable of any range of sound volumes de-
sired, from a whisper in the drawing room
to the full volume of a band or a voice
amplified to be heard twenty-five miles
away. Distortion by loudspeakers is largely
conquered—so far, at least, as this is pos-
sible without considering the acoustic inter-
action with the room in which the loud-
speaker is to be heard.

Progress is still possible in simplicity and
cheapness without sacrificing quality, and
perhaps this is the kind of loudspeaker re-
scarch most likely to be profitable to the
individual inventor, but the great need of
the art is for a better way to distribute
sound evenly in large halls, without burst-
ing the ear-drums of auditors in front seats
so that those in rear ones can hear at all.
This, it may be, is where the electrostatic
loudspeakers can find their best utility.
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subpanel B (see Figure 3). This subpanel
iz mounted on a second subpanel A, and the
latter is supported by clamping it between
the switch S2 and the main panel. The mil-
liammeter resistors are mounted in the same
manner under switch S1. This method has
the added advantage that the resistor ter-
minale are immediately adjacent to the
switch terminals. It will be found con-
venient to solder the connecting wires from
the switches and upper resistor terminals be-
fore these assemblies are mounted on the
main panel, all lecads to other circuits being
brought down through the large holes in sub-
panels B and C.

Two of the three remaining resistors, R2
and R3, are supported by the wiring, while
R1, which is furnished with the meter, is
mounted directly on the rear of the meter.
The fuse block may be conveniently and
rigidly mounted on one of the screws sup-
porting subpanel B.

The reader is warned not to press the
key unless he is sure that the switches are
set rigcht. This is especially important when
measuring voltages or currents of large
values.

Parts List

M—Weston a.c.-d.c. Universal type 301 me-
ter
Ri—Furnished with the meter

R12—500,000-ohm Shallcross “Super Akra-
Ohm?” resistor

R11—250.000-ohm Shalicross “Super Akra-
Ohm"” resistor

R10-—200,000-chm Shallcross “Super Akra-
Ohm” resistor

R3—100.000-ohm Shallcross “Super Akra-
Ohm” resistor

R9—40.000-ohm Shallcross “Super Akra-

Ohm"” resistor
(Continued on page 801)
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Static Loudspeakers
(Continued from page 766)

To summarize, it may be stated that tech-
nically usable loudspeaker systems can be
produced with the employment of the elec-

8 <

POTENTIAL
s

FREQUENCY

OUTPUT CIRCUIT CURVES

Figure 6. A4 shows output voltage without

loudspeaker and B shows curve of output
voltage when capacity load of loudspeaker
is impressed
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Figure 7. Curve 4 «cas measured by the
Gruetzmacher and Meyer method and
curve B acas measured directly in front of
tie loudspeaker achich avas hooked up in an
output circuit as shown in Figure 15

trostatic field, which are equivalent to the
older magnetic systems, based on the varia-
tions of the magnetic field, but are consid-
cred superior in regard to qguality uof repro-
duction.

A Universal Meter
(Continued from page 800)

RZ2, R8§—5,000-ohm Shallcross “Super Akra-
Ohm” resistor

R7—1,000-0hm Shallcross “Super Akra-Ohm®
resistor

R6—200-ohm Shallcross “Super Akra-Ohm”
resistor

R3—50-ohm Shallcross “Super Akra-Ohm”
resistor

R4—10-ohm Shallcross “Super Akra-Ohm”
resistor

$3, 84—Yaxley three-pole double-throw jack
switches, type 763

S3—Yaxley single-pole double-throw push-
button switch (safety key) type 2003

T1, T2—International Air Research combina-
tion plug-jacks binding posts, one red,
one black

F—Littlefuse 1-ampere fuse with mounting

General Fabricating Company’s drilled and
engraved panel (see Figure 2)

General Fabricating Company’s subpanels
(see Figure 3)

Art Jewelry Case Corporation box, 5 inches
by 8 inches by 3 inches deep, inside
dimensions, j4-inch material
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“No Comparison Possible”
so writes another admirer of the SW-45 THRILL-BOX

High Lights on the SW-45

Range 9-2000 meters. Extremely high signal to noise ratio.

True single kuob tuning,
mer. Easy to lo
H, no parallax. Special 270° Type S.E.

Set and forget the antenna trim-
with NATIONAIL Pr(}jecmr Dial, type

Tuning Condenser
with insulated main-bearing and constant-impedance pigtail
makes gang-tuning possible on the short waves.

E ] 3 Equipped
with standard set of 4 pairs of R.F, Transformers covering

“What a kick this set has! Foreign
stations so loud that you can hear
the announcements three rooms
away.” , . . "l guarantee Rome,
Italy, on the loud speaker and the
S\V-45 has never failed me yet.”
. . . "Neatness. precision, good re-
sults.,” . . ., “5 continents and 23
countries received.” . .. “Truly a
masterpiece in the SW field.”
(Names on request.) So write a
few admirers of the SW-45
THRILL-BOX, the outstanding
short-wave receiver for serious
everyday short-wave phone or
broadcast reception, for code or
experimental use. If you have a
regular radio and want to hear
short-waves occasionally, the NA-
TIONAL NC-5 Converter has just
been announced, but for every-day
short-wave performance the
THRILL-BOX is the receiver of
them all.

range of 15 to 115 meters wound ou forms of genuine

NATIONAL R-39.

tion. umless A.C.

tion.
R.C.A. Licensed.

NATIONAL

SW-45 THRILL-BOX

Made by the makers of Velvet Vernier Dials

Uses the new UX.235 Variable-Mu
tuhes, giving improved sensitivity and less critical opera-

ﬁ Power Supply with special filter sce-
R.F. filter on Rectifier Tube and Electrostatic shicld.

BATTERY MODEL
Made also in Low-Drain Battery Madel,
using new air-cell battery and 2-volt wubes.

Send in this coupon today

NATIONAL COMIPANY, INC.
61 Sherman St., Malden, Mass,
Gentlemen: {Check which)

|

|

I { ) Please send me complete infarmation and prices I
| on your new lwmproved S\W-45 THRILL-BOX. |
|

|

|

|

() T enclose 50c (stamps or coin) far yYour Gd-paye
Hamnbook of Short-Wave Radia, describing in 1l |
the Jatest aml hest short-wave recelving cireuits.
adupters, meters, etc. I

published,

date book today.

BEFORE

FREE. Every MANUFAC-
® TURER, DEALER,
DISTRIBUTOR, SERYICEMAN should have
on file the

New, 1932 Edition of the

CLAROSTAT
CONTROL HANDBOOK and CATALOG
containing complete specifications on
Clarostat Variable Resistors, Volume Con-
trols, Tone Controls, and Voltoge Controls
together with complete information on
their use in experimental, service and re-
plocement work.
Write Dept. RN for your copy

Clarostat Mfg. Co., Inc.

OI'KRATE SHORT WAVE
CEIVERS js the best and wost up-to-

The book has been edited and pre-
pared hy the editors of SHORT WAVE
CRAFT, and contains a wealth of ma- to
teyial on the bhuilding and operition.
not only of typical short wave receicers,
but short wave converters as well, 1y

Dozens of short wave sets will
be found in this book. which con-
tains_ hundreds of
actual plotographs of sets built,
huok-ups and diagrams galore.

WE SAY—AND REPEAT 1T—
THAT NOTHING LIKE
1A EYER BEEN PUBLISHED

The book comes with a heavy
Mail fifty cents in stamps, money order or check to
SHORT WAVE CRAFT, 94 Park Place, New York, N. Y.

JUST OFF THE PRESS!

TIF. greatest book af itz kind ever
HOW TO BUILD AND

calored cover, and is printed through-
out un fine-class paner. No expehee
has been spaved to make this the out-
standing volume of its kind. The byck
measures 734 x 10 inches.

This book is sold at sueh a ridicu-
fously low price, because it is our gim
put  thig' valuable work into the
hands of 50,000 short wave enthusi-
asls.during the first few months of

32,

RE-

Published by the publishers of
SHORT WAVE CRAFT wmagazine.
‘Fhis alone will be your guarantee that
it is a really worthwhile publication.

We know that if you are at all ine
rerested in short waves you will not
wish to do without this book. It i3 a
most dmportant and timely new ralic
publication.

This 8ook Is Net Sold On Newsslands,

illustrations:
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RACON Consistently Leads

RACON UNITS are
MORE EFFICIENT

« . . JTmproved and lower in
price. This lightwelght high.
powered unit especially suitable
for portable systems and perma-
nent installations. . . . It's
the perfect reproducer where
heavier units are not required.

Send for_complete neic eataleo
on Horns and Units.

electro - dynamic
hormn upit.  6-8 volt ficld
excitation. 1.1 smpere
consumption st 6 volts.
Continuous operating
capacity 7 watts, Peak
load capacity 25 watts,
Address Dept. R.).-3

RACON ELECTRIC CO. Inc.

Master

. _1.877.370;
1.722,448;
1,832,808;

18 WASHINGTON PLACE NEW YORK
285 N. 6th St., Brooklyn, N. Y. LONDON, ENGLAND TORONTO, CANADA
L - L E—
SERVICEMEN! Resistor

Filterette Servicemen Wanted!

Exclusive territories now open. Get into this
profitable husiness now.

Tobe Deutschmann Corporation
Filterette Division, Canton, Mass.

{FREE

Metallized

Replacement Manual

with purchase of 10 LYNCH
Metallized Resistors, or $1 cash

More Than 200 Circuits

LYNCH Resistors 1. :3warrs

Write for Mannol and New Reduced Price Cotalog
LYNCH MFG. CO.,Inc.. 1775 N B'WAY, New York City
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‘It's tree:

—this story of

Centralab

Fixed Resistors

Thousands of copies have al-
ready been distributed to ser-
vicemen, amateurs and engi-
neers. Get your copy now
. . . and this well-illustrated,
informative booklet is free for
the asking. Use the coupon
. . . today.

Note: Effective Jan.1,1932,
new low price on Centralab
Volume Controls now make
these Replacement Units
more popular than ever.

D
MATL, COUPON NOW

CENTRAL RADIO LAB. )
929 E. Keefe Ave.,, Milwaukee, Wis.

Please send me your FREE booklet, “A
BAPTISM OF FIRE” 0.

Am_enclosing 25c for your “VOLUME
CONTROL GUIDE” (.

ity e State .........
City Radio News
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What Is the Triple-Twin Tube?

(Continued from page 761)

the grid current. In other words, this in-
crease by the change in the characteristic is
just equal to the current the grid draws and
the current through the load R2 remains
the same: a sinusoidal wave.

Of course. the compensation will not be
exactly equal to the grid current unless the
tube is carefully desizned to do just that.
Also, the load L2 wvaries during this half
cycle; the more grid current, the lower the
load, and we really would have to draw a
whole family of curves.

The Phase Relation

So far we have only spoken about the
compensation for grid current during a part
of the cycle and did not consider whether the
compensation came at the right part of the
cycle. In order for it to do so, the plate
current will have to be in phase with the
voltage on the grid of the next tube. It is,
in this particular circuit, but not in any of
the other conventional circuits. If such a
compensation was attempted with a standard
hook-up, it would come at the negative hali
of the cycle and would make matters worse
instead of better.

In Figure 3 is shown a standard resistance-
coupled circuit. We all know that when
during the positive hall of the cycle the
control grid of VT1 becomes less negative,
the plate current will incrcase, and during
the negative half it will decrease. The plate
current is then in phase with the incoming
signal on the grid.

Operating Characteristics

When the plate current increases, the volt-
age drop across the resistance R increases
and the remaining part of the B-voltage is
what is left for the tube, so the plate volt-
age drops when the plate current increases
and it increases during the negative half of
the cycle. The plate voltage, from cathode
to plate, is opposite in phase to the grid
voltage and the incoming signal. The volt-
age across the load Rl is in phase with the
signal, but we do not usually connect that
to the grid circuit of the tube. The latter
circuit is generally coupled to the plate and
cathode. The condenser in the resistance-
coupled amplifier brings an additional phase
difference. But it should be seen that. what-
ever type of coupling is used, the vollage on
the grids of the two tubes will be out of
phase and no compensating could be accom-
plished with the above described method.

Compensating Current

Now let us look at Figure 1. Here the
voltage across the load R2 is in phase with
the signal applied on the grid of the first
tube. This signal is directly connected across
the grid and the heater of the second tube,
and therefore the voltages on the first and
second grid are in phase. This shows that
the increase in plate current, due to a change
in the load, will come at the right time to
compensate for the grid current.

It was found that R3 was necessary to
eliminate hum. This one tube, with the cir-
cuit shown in Figure 1, is all that is needed
for a phonograph pick-up. The output in
the plate of the tube will be as much as the
dynamic speaker can handle, if not too
much.

The Detector Circuit

According to data supplied to us by the
Cable Tube Company, the triple-twin tube
will deliver 414 watts to the speaker when
used as a C-bias detector. To obtain this
output the carrier has to be 10 volts.

In Figure 4 is shown the hook-up for the

www.americanradiohistorv.com

detector circuit. The difference between this
and the amplifier circuit is mainly in the
values of the components. The condenser
C1 has now become .0005 mfd., which is a
low impedance for the radio-frequency com-
ponent. The signal across the load—that
is, the audio component—which is applied
to the sccond section of the tube, finds this
condenser a high-impedance path. There-
fore, the grid return can be connected to
ground without short-circuiting the load.

In this case the resistor R4 is larger, so
as to get the proper bias on the input sec-
tion. The bias on the output section re-
mains the same as in the amplifier.

In this case the grid will go positive again
and there will be just the right amount of
compensation, as described above, because
of the shifting of the characteristic as soon
as the grid draws current.

Other Applications

One of the great problems in television is
to design an audio amplifier with a nearly
straight-frequency characteristic. At present
the audio-frequency band seems to go up to
30 kc. only, but soon this is expected to be
increased. The frequency characteristic is
substantially straight from 30 to 50,000
cycles. This should be a great help for de-
signers of television receivers.

Photo-Cell Amplifiers

The plate circuit of the 2935 tube draws
50 ma. The variation in plate current for
a given change in grid voltage is larger than
that of most tubes generally used for photo-
electric cell amplifiers.

It seems to the writer that the triple-twin
tube increases the possibilities of industrial
applications of the photo-electric cell. With
the greater amplification possible, relays do
not have to be so delicate and can be made
to control the power circuit directly.

In the sound-film industry, also, this new
amplifier should find wide application. It
would greatly simplify the construction of
the amplifier in the projection booth, with
less chance of breakdown, not to speak of
the reduction in cost.

Engineering Data

By courtesy of the Cable engineers, we
give below some of the characteristics which
were obtained by experiments in their lab-
oratory:

Filament voltage .............2.5 volts a.c.
Filament current...... ... «es...4 amperes
Plate voltage, first section........ 250 volts
Plate voltage, output section...... 250 volts
Mutual conductance,

first section......... 1130 .
Mutual conductance, approximately

output section ...... 3700
Plate current.......... sesseceees..50 ma.
Grid bias input......... 80000600000 6 volts
Plate impedance........... +«...4000 ohms
Recommended load impedance. . .4000 ohms
Maximum undistorted output..... 4.5 watts

The minimum harmonic distortion is 5%
at 4000 ohms. It is 8% at 2000 ohms and
at 9800 ohms. This is the second and third
harmonic combined. Note that the mini-
mum distortion is at 4000 ohms, which is
the impedance needed for maximum power
output. There is no need for designing spe-
cial transformers, as with the pentode. A
standard output transformer designed for
—-45 type tubes or for -50 type tubes will
do. It must be able, however, to stand the
50 ma. plate current.

In the diagram of Figure 1, Rl1=.1
megohm, R2 = 12,500 ohms, R3 = 70 ohms,
R4 = 210 ohms, approximately.
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Graphs and Charts in Radio Practice

(Continued from page 772)

vary over a greater range than the others.
This can be taken care of by regulating the
distances between the scales as well as the
size of the units,

We derived the formula for the chart
with the scales placed at different distances.
We shall now give it again, but in a more
weneral way, taking into account also the
size of the units.

In most textbooks on this subject one in-
troduces the concept “modulus.” To sim-
plify the discussion and to make the reader
familiar with the notation in standard text-
books it will be used in this article hereafter.

The modulus is the number of inches
which constitute the length of one unit on
the scale we are talking about. For in-
stance, if we use a logarithmic scale of 1
cycle to the sheet (10 inches), the modulus
is 10; and when we use another scale with
2 cycles in the same space, the modulus is
10/2 or 5.

THEORY OF ALIGNMENT CHART

Figure 2. Simple chart scith scales at
different distances. Figure 3. Construction
of the third scale by the automatic method

In Figure 2 are shown three logarithmic
scales, a, x and . The moduli of these
scales are respectively, Ma, My and M.. If
we draw any straight line intersecting these
three scales there exists the relation

p(BB’) 4 q(AA")

XX (@)

) p+q
which was proven last month.

Substituting for AA’, XX’ and BR’ their
respective values, AA’=M.. log a, XX’'—
M;, log x, BB’=My log b, we obtain:

M. q Myp
M;logx = loga + log b
P+gq P+aq
or
M. M
- p
M M,
log x = loga + logb
P+ p+q

q
removing logarithms,

W 29Ma/Mx fhpMu/ M,

* (5)
The product of two factors, raised to dif-
lerent powers, can be obtained by leaving
the distances equal and properly choosing
the moduli, or by leaving the moduli equal
and choosing the right distances. It can also
be obtained by making both distances and
moduli different, and in each instance there
will be one combination which is best.

The Automatic Method

For those who think this formula becomes

too complicated it may be comforting to
know that there is a graphical way out. For
instance, in Figure 3 the scales @ and b have
been drawn, ¢ with a modulus which-is half
that of b. Suppose we wish to construct a
chart for the finding of the product ab. At
which distance should the scale x be and
what is the modulus?

Connect 1 on scale @ with 10 on scale
b, the product is 10; therefore this line
should intersect the x scale at 10. Draw
another line from 1 on scale b to 10 on scale
a. This line should also go through the
point 10 on x. Therefore the intersection
gives us one point of x and a calibration
point. When this process is repeated with
the product 100 as in Figure 3. another
point is found and another calibration point.
This is all the information necessary to draw
and calibrate x.

When the relations are simple. the geo-
metric method should not be necessary, but
it is a good check.
plicated charts it is always good to make

In the case of more com- I

this construction, for if a mistake has been |

made it shows up immediately. The points
will not line up or the divisions cannot be
made to check.

The inverted scale.

A very interesting thing happens when b
has been plotted upside down as the scale
# in Figure 3. If we repeat our problem
with the scales drawn like this, the con-
struction can be made in the same way and
we find the product 1’ scale outside a and
5. Note that the modulus on %’ is three
times as large as that of x.

In the case of a chart consisting of more
than one operation the product x has to be-
come a factor on the next chart again and
in the case of x, where the size has become
smaller. it will become smaller again in the
next operation if we use the same type of
chart. This constant diminishing in size
can be prevented by plotting one of the
factors upside down, which gives us the
product on full scale.

The principle can be easilv understood al-
zebraically also when we consider the chart
consisting of scales a, b’ and x’. We can
consider that on b’ is plotted the value of
1/b.  Then. since a is midway between b’
and ', any straight line cuts off values so
that ¢ = 2'/b or ¥’ = ab.

In the previous examples we have only
spoken of muitiplications, but it should be
€asy to understand that the same charts can
be used for division also.

These principles have been applied in the
chart in Figure 1, which consists of one
division and three multiplications. Some of
the scales are used in two operations and it
was a problem to fit them so that they
would be suitable for both cases.

Operation 1: x = (2a)%/L. Here the di-
vision was performed by plotting L upside
down. The raising of 2a to the third power
was accomplished Ly using a modulus for
the diameter three times as large as the one
for the inductance.

Operation 2: F = am® or x =F/m® The
moduli of F and m are equal. but the dis-
tance of F from x is twice as far as that of
m to x.

Since F represents a complicated form, the
calibration on this scale has been made di-
rectly in terms of the form factor f. The
readings on both f and m scales should be
made on the side marked A, for these same
scales are used again and then we nced an-
other set of divisions B.

Operations 3 and 4 are both straight mul-
tiplications, such as shown in the dotted
lines of Figure 3. The distances are equal
in both cases.
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YOUR FUTURE?

You needn’t be concerned
about it when you have

this radio train- N\

ing behind you
ACE the future with confidence! Ger
the fundamental training that allows
you to keep pace with radio’s many new
developments. Itisalwaysthetrainedman
who gets the berter opportunities.

You may learnanyof theinteresting
branches of radio at RCA Institutes—
America's oldest radio school. Associated
with the most complete research labora-
tory in the radio industry. Thus kept
abreast of the latest developments inavia-
tion radio, broadcast studio and station
operation and servicing, talking picrures,
sound, servicing of home entertainment
equipment.

The instructors are experts. The equip-
ment is costly, up-to-date. The courses are
moulded to individual needs. You may
study either at one of the four resident
schools in New York, Boston, Philadel-
phia or Chicago—or through home study
extension courses. Special home labora-
tory equipment for solving practical radio
problems is furnished in many courses.

New classes in the resident schools
start about every six weeks. Day and
evening sessions. The tuition is supris-
ingly low . . . and convenient payment
terms are offered. Why wait a single day
longer to prepare for the future? Mail the
coupon for yourcopy of our general catalog.

A Radio Corporation of America Subsidiary

| RCA INSTITUTES, INC. |

| @ Dept.RN-3, 75 Varick Street, N. Y.

Please send me your General Catalog. I am
checking below the phase of radio in which I
am particularly interested.
OMicrophoneTechnigue O.Radio Operating

OBroadcast Station or
Studio

O Aviation Radio
O Television

Name
Address
Occupation —_Age

o o = - ——— —— ]

OTalking Pictures

OServicing HomeEntes-
uinment Equipment
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ADIO PHYSICS COURSE

By Alfred A. Ghirardi
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Second Edition

Contains 992 pages.
More than 500 illus-
trations. The Radio
Physics Course,
which is now run-
ning in Radio News,
complete in one book.

$3.50

The Greatest Radio Book
Ever Written
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AND NOW—A NEW BOOK

The Radio Servicing Course
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about modern radio servicing methods
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Radio Physics Course

(Continued from page 787)

triple the voltage applied to this same fila-
ment so as to triple the current flowing
through it, then the hecat produced is 3 X3
or nine times as much (varies as the square
of the current). This of course would raise
the temperature above the melting point of
the filament wire, and it would melt.

The electrical power can be measured by
measuring the current with an ammeter and
the voltage with a voltmeter. The amperes
and volts are then multiplied together to
obtain the watts. The wattmeter is an
electrical instrument for measuring the watts
directly.

Relation of E.M.F., Resistance
and Current

In every branch of electrical and radio
work it is very important to have a clear
understanding of the relation betwecn e.m.f.,
resistance and current. The student must
learn to look at any electric circuit as a
combination of three factors. First, we have
the e.m.f. which is able to cause a flow of
current (electrons) if a conducting path is
provided. Second, we have the conducting
path, which offers a certain amount of re-
sistance or opposition to the flow of current
(electrons) depending entircly upon its ma-
terial, length, cross-section area, and tem-
perature. Third, we have the resulting flow
of current, whose value dcpends upon the
applied voltage and the resistance of the con-
ducting path. Note that the resistance of
the path really is independent of the voltage
and the current. The resistance really de-
pends upon the physical characteristics of
the conducting circuit, i.e., the material, the
length, the area and the temperature. The
current is the result of the application of the
e.m.f. to the conducting circuit. The cur-
rent depends upon the applied c.m.f. and the
resistance. The e.m.f. depends on the amount
of e.m.f. which is provided by the em.f.
generating or producing device (battery, dy-
namo, etc.) applicd to the current.

It has been stated scveral times that the
resistance of any conductor depends upon
its length, cross-section area, material and
temperature. We will now study these fac-
tors in detail.

Length and Resistance

Just as a long pipe ofiers a greater resis-
tance to the flow of water than a short one,
so a long electrical conductor has a greater
resistance than a short onc. The resistance is
proportional to the length. Thus a wire 50
feet long has five times the resistance of a
similar wire ten feet long. This becomes
evident when we rcalize that every 10-foot
section of the 50-foot wire offers the same
opposition (resistance) to the flow of elec-
trons through it as the original 10-ioot piece
of wire does. Therefore the total resis-
tance of the 50-foot piece is 5 times as
much. This is shown in A of Figure 2. We
may then state the rule:

The resistance of a conductor is directly
proportional to ils length.

Area and Resistance

Just as the internal diameter or cross-
section arca of a water pipe determines how
much water can flow through it, so the
cross-sectional area of a conductor deter-
mines its resistance to the flow of current
(see B of Figure 2). The larger the diame-
ter or cross-section area, the less will be its
resistance. Thus, the resistance of a con-
ductor is inversely proportional to its cross-
sectional area. The areas of two similar cir-
cular conductors are proportional to the
squares of their diameters. Hence the re-
sistances of two wires of similar material and
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length are inversely proportional to their
diameters squared. The larger the cross-
scction area of the wire, the more electrons
there are available to flow past any point
every second under the influence of a given
applied e.m.f. Therefore the resistance to
the electron flow must be less.

Wire Gauges

The standards by which the various sizes
of wire are designated are called wire gauges.
Unfortunately, several standards of wire
gauges differing from each other have been
adopted by various manufacturers and are
in use.

In each gauge a particular number refers
to a wire having a certain diamcter, the
gauge number increasing as the size of the
wire decreases. The law by which this de-
crease occurs is not the same in the different
gauges. In the United States, copper wire
is usually designated by the Brown and
Sharpc (sometimes called American) wire
gauge. This is generally termed B. & S. G.
or A. W. G. In the B. & S. gauge, the ratio
of the areas for two successive gauge num-
bers is 1.26. The diameter of a wire may
be measured accurately with a micrometer.

Circular Measure

When calculating the resistance of round
wires for electrical purposes it is convenient
to use a Ccircular measure to cxpress the
cross-section area of the wire, rather than
the old method of measuring the area of
circles in square inches. A mil is a unit of
length used in measuring the diameter of

1

wircs, and is equal to inch; that is, 1
1000
mil equals .001 inch.

The circular mil area of a wire is equal to
its diameter in mils squared. For instance,
No. 18 wire is .040 inch in diameter; that is.
it has a diameter of 40 mils. TIts circular mil
arca is 40 X 40 == 1600 circular mils.

Material and Resistance

1t must be evident from our study of the
clectron theory, that since all materials have
a diffcrent clectron arrangement, the ease
with which the free electrons can be made to
drift along through the material (flow of
current) by the application of an emd.
must vary with the diiferent materials. That
is, difierent materials have differcnt resis-
tance. The resistance of a piece of the ma-
terial of certain definite length and cross-
section area is called its specific resistance.
In practical work it is common to express
the specific resistance of a material as the
certain number of ohms of resistance which
a piece of this material of definite size of
one foot long and one circular mil in cross-
cectional area (mil-foot) will have. This is
necessary in order to compare the resistances
of the different materials on the basis of
equal lengths and cross-scction areas.

The fact that copper has a low specific
resistance (see table of specific resistances)
and is rather cheap makes it used more than
any metal in electrical work. Aluminum is
also a good conductor, but its specific resis-
tance is higher than that of copper. How-
ever, it is lighter in weight and where this
factor must be considered, it is used. Part
(C) of Figure 2 shows the relative resis-
tances of similar wires of various materials.

The - values of specific resistance (k) in
ohms per circular mil-foot for several com-
mon conducting metals and special resistance
alloys are listed below. Notice that silver
has the lowest resistance, and copper has but

(Continued on page 805)
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New Motor Radio Design

(Continued from page 771)

car that ignition noise is materially in-
creased. The A battery leads must there-
fore always be connected directly to the
battery and not through the wiring or
chassis of the car.

Although on a majority of the cars manu-
factured the negative of the storage bat-
tery is grounded to the chassis of the car,
there are a few cars which have the posi-
tive grounded. This can be determined by
the markings on the grounded terminal of
the battery. Since the A negative on the
receiver is grounded to the steel case, it
would make no difference if the chassis of
the set were grounded to the chassiz of
cars having the negative sidc of the bat-
tery grounded to the car chassis. How-
ever, if the positive of the battery js
vrounded. the insulation on the clamp and

Radio Physics Course
(Continued frem page SC4)

2 slight bit more. The lower cost of copper
iavors jts use for clectrical conductors in-
stead of silver. Notice that the specially
manufactured high-resistance allovs such as
“Climax,” “Excello” and “Nichrome™ have
irom 30 to 60 times as much resistance as
copper wire. These are employed especially
1o purposely place resistance in a circuit.
German silver is an alloy of copper, nickel
and zinc. The percent stated in the table
Lelow indicates the percentage of nickel.

If the specific resistance (k) in ohms per
niil-foot of a material is known, it is easy
to calculate the resistance of a round wire
of that material by multiplying the specific
resistance (k) by the length (L) of the wire
in feet and dividing by the area (C.M.) of
the wire in circular mils. The formula js:

kL
= — 4)

CAL

Specific Resistance in Ohms per
Circular Mil-Foot a1 20° C.

also on the remote control becomes impor-
tant. The felt pads under the receiver
clamp and the leather strips under the re-
mote control unit provide this insulation.
It is only necessary to make sure that no
metal parts of the car touch the receiver
case.

The A battery jeads should be firmly
secured under the car battery connection
screws and the wires removed as far from
the battery top as possible, even though the
cable is treated to withstand the sulphuric
acid which it may pick up from the battery.

Plate Voltage Supply

When this recciver was designed it was
made to be used with three or four of the
regulation 43-volt B batteries. Since then
a unit has been placed upon the market
which operates directly from the six-volt car
storage battery. drawing 1.6 amperes and
delivering 180 volts. This unit converts the
¢ix volts from the car battery into an al-
ternating  current. steps it up through a
transformer. rectifies it with a type -71a
tube and filters it for use on the receiver.,
Its cost is not much more than four good
B batteries and a battery box. It is highly
recommended for use with any automobile
receiver,

If this unit is used, it can be placed in
the tool box underneath the driver's seat
with two connections going directly to the
storage battery and the B battery cable
connected to it with the vellow wire going
to positive (high voltage) and the green wire
going to negative terminals of the eliminator.

If batteries are to be used. they can either
be placed in a trunk in back of the car if
one is available or housed in a battery box
which can be placed under the floor board
alongside of the storage battery. No C bat-
teries are nceded with the Marquette Motor
Radio, since it is entirely self-biased.

Eliminating Ignition Noise

The suppression of ignition noises is gen-
crally accepted as the bugaboo of auto radio
reception.  The elimination of motor noise
is a thing which can be accomplished as
casily as balancing the different sections of

Copper (annealed) 10.35 the tuning condenser of the receiver—some-
Copper (hard drawn) 10.60 thing which must be done before maximum
“Advance” (alloy) 294, results and satisfaction can be obtained.
Aluminum 17. Ignition noisc produced in the speaker
Brass 42 is defined into two classes: noise picked up
Carbon (coke. lampblack) 22.000. through the rf. end of the receiver which
“Climax” (alioy) 480. can be cleared up and noise produced
“Constantin” (alloy) 294, through the audio end which shows faulty
Excello (alloy) 852, construction or desizn in the receiver proper.
German Silver (18G.) 198. This latter tvpe of noise interference is
German Silver (30%) 294, not obtained with the Marquette set. To
(Constantin) determine if the noise is produced in the
Gold 14.6 r.i. or audio cnd, turn the set on and start
Graphite 4,300. the motor. In the case of most receivers,
Iron (pure, anncaled) 61. the volume control adjusts some part of
Iron (cast) 338. the rf. circuit. By decreasing the control
Ia Ia, hard (alloy) 300. to its lowest point and noticing if the level
Lead 132.35 of the noise is still the same, it can be
Manganin 264. ascertained if the noise is r.f. or audio. It
Mercury 376. is rf. when it diminishes as the volume
Molybdenum (drawn) 4, control is turned down.
Monel metal (alloy) 252. By running the A battery leads directly
I\gchrome (alloy) 600. to the car battery, a good deal of the
I\nck'el 47. noise is eliminated. Now the spark plug
Platinum 60. suppressors, distributor suppressor and by-
Silver 9.56 pass condenser supplied with the receiver are
Steel (soft, carbon) 96. installed. A suppressor is placed on each
Steel (cast) 115. spark plug and the ignition connection made
Steel (transformer) 66. to the suppressor. The distributor suppres-
Tantalum 93, sor is installed by removing the center con-
Therlo (alloy) 282. nection on the distributor, inserting the sup-
Tin 69. pressor and making connection to the top
Tungsten (drawn) 34, of it.
Zinc 35. The by-pass condenser is screwed to some
BB G P | S-— 5 [= = . —dbed. . Gl - .
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Jewell 563 Oscillator
1

. Output adjustable on fundamental
notes to any frequency in the three
bands—broadcast 550-1,500; low inter-
mediate 125-175; and high intermediate
160-280 K. C.

2. Calibration curve for each range car-

ried in the cover.

3. Entire instrument shielded by the

heavy metal carrying case.

4. Jewell traditional sturdy construction
assures long lived dependability.

5. Pricedsolow no serviceman can afford

to be without its advantages.

Jewell 444 Set Analyzer

Makes every necessary test on all modern
radio receivers, tuned radio frequency,
and superheterodyne. Direct tests are
provided for pentode circuits. Qutput
measuring and resistance continuity
ranges are provided.

Accurate and simple to operate. Care-
ful design assures results that can be
depended upon. Many new features
assure unusually long life.

Get
This Js -
tal E
Satelos | uszRVicg X &
i Jewell Electrical instrument Company 1

1642-X Walnut Street, Chicago, lllinois I
Send me the new Jewell Service Instrument Catalog. I

|
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i 1

LCily ....................................... State....... .J
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Radio Interference
Information

Interesting and Instructive
Pamphlets on Radio Interference
and How It Can Be Cured
Written and Prepared by

Tobe Deutschmann Corp.
Filterette Division, Canton, Mass.
THE ACKNOWLEDGED AUTHORITY

ON RADIO INTERFERENCE

MAKERS OF FILTERETTES, THE
ACCEPTED REMEDY

No. 120—Street Cars............. 10 Cents
No. 121—0il Burners............. 0 “
No. 122—Diathermy, High-frequency

Apparatus ........0.0s 10
No. 123—Rotary Converters...... .25 ¢
No. 124—Stopping Noises at the Set.15
No. 125—How Communities May

Adopt Model Ordinances. 10 Cents
RADIO NOISES AND THEIR CURE con-
tains all the articles above, and 57 others with
over 200 illustrations (just off the press.
full-size pages, 8% x11 in.), treats with
every radio interference problem and gives a
remedy. Send 50 cents in stamps or coin
for your copy today (75 cents for Canada
and Foreign Countrics).

NEWARK ELECTRIC CO.

A Radio Service Institution
226 W, Madison St., Chicago, Illinois

GET THIS
Fres naw No 23. Edition
of our greatly snlarged
kD18 SERVICE
TREATISE. Every radio

man must have it. Cone

upe, circuit disgrama; over
350 illustrations.  POSI-
TIVELY THE
EST

Editorial contenta: VAC-
UUM TUBE TREAT-
ISE. with many llustra-
tions;  Vsouum Tube
Average Charactaristice
Chact; How to Take
Care of Your Tubes

to Connec!

Phonogrsph,  Pick-ups.
Improving Tone Qusl.
ity of 010 Sek

disgrama,
ticlea: Modecnising Old Radio %u: How
to Conyert Battery to Power Sete; Selection of Tubes: Push.Pull
Amplifiers; Replacing Audio Phone Attschmeots;
How to Choose I'ower Tranaformers: Voltage Dividers: Wattage of
Power Tronsformers; Selecting and Installine Replacement Parte
in Radio Sets: Filter Cond i Et; ete,
WRITE TODAY. Enclose 2 cents for postage.
Treatise sent by return mail.

RADIO TRADING CO.
27 West Broadway New York City

T L S
HEARING DEVICES

The new Radio News Hearing Aid described
in January Radio News uscs the Special
DeForest Transmitter recommended by S.
Gordon Taylor.

SEND FOR SPECIAL CIRCULAR

If interested in clectrical hearing aids, ask
for our circular describing the new DeForest
Universal Auvdiphone. Simple—Compact—
Efficient—Low priced.

HEARING DEVICES COMPANY, Inc
2451 Times Bldg. Times Square New York

Learn Radio, Television
and Talking Pictures in

CANADA

Day, evening and home study claszes, with free
scholarship and trip ta Toronto (all expenses pakd).

Exchange vate favorable to  American students,
I, A. money goes farther in Canada,  Railio
course approved by leadinx manufacturers. Irepara-

tion for government examinations. Write for frec

booklet.
RADIO COLLEGE of CANADA
Largest in the British Empire

312 Yonge St. Toranto Canada

i firm part of the car chassis near the gen-
erator by use of the lug with which it is
equipped. The connection from the con-
denser is made to the single terminal of the
gencrator, which is connected to the positive
of the storage battery.

What success one has had in eliminating
noise through the installation of the above-
mentioned suppression kit can then be de-
termined by test. In most cases, it will
be found that the noise remaining at this
point is not objectionable, since it disap-
pears behind an incoming signal. However,
some extreme cases will require some more
attention and any of the following things
can be tried:

A condenser (same as used on the gen-
erator) can be connected to the low voltage
side of the spark coil and its other side
grounded to the chassis. Do not mistake the
heavy wire which comes from the spark coil
and goes to the distributor head as one of
the low-voltage sides.

If the negative side of the car battery
is grounded to the chassis of the car, some
noise can be eliminated by grounding the
receiver chassis to the steering post by use
of a heavy wire placed under a screw on
the casc of the set and fastened to a
rrounded metal part of the car.

In extreme cases, the spark coil may be
placed too near to the receiver, in which
event this coil can be moved to another part
of the car.

If, after trying all of the above things,
one is still not able to eliminate objection-
able noise, it would be advisable to have
the contact points in the distributor looked
over.

e ——————— e —

The Antenna

An antenna placed in the roof of the car
is best for all-around performance, but such
a system is not adaptable to every model
or make of car. In a roadster or touring
car, where the top is put down on favor-
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able days, the roof type of antenna does
not work out so well, since it performs very
poorly with the top down and the antenna
in close proximity to the mctal of the car.

Some sedans and similar models have
grounded wire mesh as part of the roof
construction. This can be determined by
connecting a bell or buzzer to the side of
the battery, which is not grounded, and
connecting the other side to a long needle
which is used to pierce the fabric of the
roof. It should be tried in quite a few
places. If there is a ring during the pierc-
ing process, the roof does contain a wire
meshing and therefore prohibits the use of
a roof antenna.

The antenna being manufactured com-
mercially which is made to be placed under
the running board is the one which has
no “buts” or “don’ts.”” It works on any
kind of car. The r.f. pick-up of the two
systems varies slightly, with a shade the
better for the roof antenna.

The wire connecting the receiver to the
roof antenna should be kept an inch or
more from any metal of the car. Except
in the case of the running-board antenna
which uses the capacity principle between
the antenna and the car chassis, the close-
ness of the antenna wire to the metal of
the car will greatly decrease the volume
given by the receiver.

Balancing the Receiver

The installation having been completed,
the receiver is now ready for balancing.
This is done by tuning in a station around
50 on the dial, preferably a weak one, so
that with the volume control turned well
up the signal will be weak enough that a
slight change in intensity can be noticed.
By use of a screw driver placed through
the holes on one side of the recciver case,
the balancing screw of each section of the
three-gang condenser may be rotated for
maximum signal.

| Opening Door to Hard-of-Hearing

(Continued from page 764)

listeners. Since then advances in the com-
munication art have contributed many im-
provements to the system. The engineers
have so refined and simplified it that its
lowered cost has made it widely available
and it is easy to install and maintain.

This type of group hearing aid is now
called into use under many conditions to
serve a great variety of purposes. A prom-
inent executive in New York, for example,
has a modified form of the system in his
office. A transmitter on his desk, with a
concealed amplifier, enables him to hold
meetings in his office invelving more people
than would be possible if he depended only
upon the individual type of hearing aid,
which does not employ a vacuum tube. How
advantageous he has found the system is in-
dicated by the fact that installations have
been made at two other meeting places
which this executive attends. One is the
board room of a large corporation in which
he is a director and the other the trustees’
room in a university of which he is a
trustee.

A particularly interesting set-up of the
system is to be found at the New York
League for the Hard of Hearing. Here there
are three complete systems. Ordinarily one
is located in the board room with 12 instru-
ments, one in the mecting room and another
kept in reserve for special occasions. In
the event of large gatherings, all three can
! be set up in one room. The three transmit-
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ters are placed on the rostrum and can feed
from 100 to 200 instruments.

One of the most distant installations of
this system is that at the Government School
for the Deaf and Blind at Pasay, Manila,
where all the pupils are Filipinos and Chi-
nese. In many schools for the hard of hear-
ing, group hearing aids are coming into use
for teaching children with defective hearing
the sound of words. They become proficient
at lip reading, but arc unable to pronounce
words intelligently because they have no
sound pattern to follow. With the group
hearing system, they watch the teacher form
syllables and words with her lips and sim-
ultaneously hear them, thus associating the
words by sight and sound. Then, one at a
time, they speak into the microphone and.
by hearing their own eiforts, can perfect
their pronunciation.

The variety of places finding use for group
hearing aids is constantly widening. Some
recent installations indicative of this are at
the Muscum of Arts in Toledo, the Pease
Auditorium in Michigan State College at
Ypsilanti, Mich.,, the New York Academy
of Medicine, and the Upper Montclair Wom-
en’s Club in New Jersey.

The day is not far distant when those han-
dicapped with defective hearing will be able
to walk confidently into any hall or meeting
place knowing that provision has been made
for them and that they can participate fully
in one more phase of well-rounded living.
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Superheterodyne Innovations

(Continued from page 768)

only one ground lead is brought out, it is
connected to the prongs of the plug in such
a way that as soon as the plug is pulled
out, even though the power may still be
on, the rectifier circuit is opened up, thus
protecting all filter condensers.

The audio amplifier consists of a first stage
having two -27 tubes in push-pull coupled
to the detectors by a tuned transformer and
iceding the two —47 output pentodes  in
push-pull through a combination of resist-
ances and condensers. Power is supplied
by an extra large power transformer, a type
-80 rectifier and a filter system which em-
ploys the speaker field.
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The audio transformer fceding the two
=27 tubes is of the Clough tuned type. as
can be secen from the d.c. feed to the de-
tector plates through a 25,000-ohm resistor
and the .04 mfd. condenser in series with
its primary. This provides some of the bass
accentuation, which is controlled by the
20,000-ohm rheostat shunting the .001 mfd.
condenser in series with its primary return.
Through careful proportioning of this trans-
former, the effects of its leakage reactance
and distributed capacity are taken advantage
of to provide a rise in the high frequency
or treble range, and this is controlled by
the switch SW and condenser in the de-
tector plate circuit. This is all done at
some expense in terms of audio gain; hence,
the use of the push-pull first audio stage
to make up for this loss. The resistance
coupling to the pentodes tends to provide
more bass accentuation. This is accom-
plished by shunting a portion of the plate
resistors with a .25 mfd. condenser which
operates to reducc the efiective plate load
with increasing frequency.

In practice, the range provided by the
variable bass tone control is ample to take
care not only of individual preferences in
tone, but to make up for the loss of bass
due to decreasing car response as volume is
turned down. The high-frequency accentua-
tion is about 4 db. at 4,000 cycles with
the switch SW open, and attenuation is
about 15 db. at 4,000 cycles with the switch
closed. Those who may ask why not make
the treble control also variable are referred
to the writer’s article in the September,
1931, issue of Raplo NEws. The combina-
tion of speaker and output transformer pro-
vides considerable treble compensation, nec-
essary to balance out the effects of side
band attenuation in the extremely sharp i.f.
amplifier.

The power supply presents no features so
unusual as to warrant special description,
except for the heater or filament supply
leads to the tuner, scen as the two heavy
wires at the left of Figure 1. Due to the very
heavy current drawn by the heaters of the
tubes in the tuner—over 12 amperes—spe-
cial precautions must be taken to prevent
excessive voltage drop in the necessarily long

heater leads between power unit and tuner,
and this is taken care of by using a pair
of number 10 stranded cables for intercon-
nection, which are anchored to concealed
binding posts accessible through apertures in
the amplifier chassis. Plugs, onc four-prong
and one five-prong to prevent confusion,
take care of all other connections between
the tuner, amplifier and speaker.

Examining Figure 2, the tuner is seen at
the left, the amplificr and power supply in
the middle, and the speaker unit at the ex-
treme right. In the large can upon the
tuner chassis is the four-gang condenser,
while behind it and to the right in an in-
dividual tube shield is the oscillator tube.
to the left of which and also behind the
condenser can are the r.f. and first detector
tubes. At the rear of the tuner chassis are
the two if. tubes, in scparate compartments
of the vertical shiclding and to the left of
this shielding are the two individual shjelds
housing the push-pull detectors. Three if.
transformers are clearly visible in the pho-
tograph. The graduations on the tuning
dial are well spaced, the tuning condenser
curve being such as to provide an extremely
pleasing scparation of low-wave stations on
the dial. The four controls are, respectively,
the volume control to the right, bass tone
control to the left, tuning control upper
center, and high-frequency tone control
switch at the lower center. The on-off
switch is carried on a cable projecting
from the amplifier-power unit and is in-
tended to be mounted in the side of the
cabinet housing the entire assembly.

Upon the amplifier chassis, left to right,
can be seen the power transformer, recti-
fier tube, the can housing some of the filter
condensers and the audio choke, and the
push-pull -47 and -27 tubes. The speaker
unit requires no special comment other than
to state that its in-put transformer is con-
tained in the amplifier unit in order to
prevent any loss of high frequencies due
to the capacity of the leads to the speaker,
and that it is especially compensated to
provide an accentuated high-frequency re-
sponse.
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Figure 7. The taco curves show the varia-
tion in frequency response characteristics
obtainable by means of the dual system of

wvariable tone control

Looking at Figure 3, the underside view
of the tuner looks somewhat sloppy, the
photograph having been taken of an ex-
perimental model before its wiring was
cabled and cleaned up. The four rectangular
aluminum cans house the pre-selector, r.f.
and oscillator coils. As a matter of fact,
little further comment is required upon this
assembly other than to call attention to the
oscillator trimmer condenser at the lower
right end of the chassis and the small cou-
pling coil for the pre-selector stage visible
on a line with the tone control and behind
the pre-selector coil shields.

The power amplifier assembly is interest-
ing principally in connection with the care-
fully worked out placing: of the various
transformers and the choke to avoid induc-
tion effects which would result in appre-
ciable hum in the output. The peculiar
mounting of the first audio transformer at
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EROVOX

HI-FARAD

Dry Electrolytic Condensers
for FILTER and BY-PASS
Circuits of All Radio,
Television and Sound Apparatus

500 VOLTS
PEAK

The Aerovex Hi-Farad
Dry Efectrolytic Condens.
ers are campaet, light in
weight, low in cost per
microfarad per voltage
E rating, low in leakage,

B safe, surge proof, self-
healing, provide long life,
stable operation. and high
filtering effciency. They
are available in a wide
variety of sizes, capacities,
voltage characteristies and
“ mounting features.

An Aerovox Condenser or
Resistor for Every Purpose
The Aerovox line includes the most complete

variety of fixed condensers ond resistors far
every radio requirement.

Send for Catalog

Complete specifications of all Aeravox
units, including insulatian specifications of
condensers, current-corrying capacities of
resistors, and all physical dimensions, elec-
trical characteristics, and list prices of con-
densers and resistors, are contained in our
new 1932 catalog, which will gladly be sent
an request.

The Aerovox Research Worker is o free
monthly publicotion issued to keep radio
engineers, experimenters and servicemen
abreast of the latest developments in receiver
and power supply design, and especially
with the proper use of condensers and resis-
tors. A request an the coupan below will
ploce yaur name an the mailing list.

AEROVOX 'WIRELESS CORP.
18 Washington St., Brooklyn, N. Y.
Check and Mail This Coupon

AEROVOX WIRELESS CORP.
78 Washington Street
Brooklyn, N. Y.
Gentiemen:
Please send me without charge or ohligation:
) Your 1932 Condenser and Resistor Manual

atalog.
( ) The Research Worker.

Radio News
Mar., 1932
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Complete

Price $1'00 postpaid

Every Instrument Tested on Actual 1127 Mile Reception

A LARGE NUMBER ARE IN USE BY
GOVERNMENT, IN NAVY HOSPITAL

The . & H. Capacits Aerial Eliminator has the capacity
of the average 75-fuot aerial. 50 feet high. It Increases
selectivity and full reception on both local and long dis-
tance stations is absolutely guar, t eliminates the
outdoor aerial along with the unsightly poles. guy wires,
mutilation of woodwork. lightning hazards, etc. It does
not connect to the light socket and requires no current
for operation. Installed by anyonc in_a minute’'s time
and is fully concealed within the set. Enables the radio
to be moved into different rooms, or houses, as easily as
a piece of furniture.

8.000 dealers handie our line. Dealers! Over 80 leading
jobbers carry our line or erder sample direct. Write for
proposition.

= e e : SEND COUPON, IT PROTECTS YOU oo cm e
Name
Address

CIty .ovevererossencesrnoniasss State ceeceieiionsoess
Send one F. & H. Capacity Aerial with privilege of re-
turning after 3-day trial if not satisfactory. for which
enclosed find check CIM. O. or dollar bill. or send
OC 0. D. (OSend Literature, (J Dealer's proposition.

F. & H. RADIO LABORATORIES
Fargo, N. Dak. Dept. 19

¢“Chi-Rad”’
2 Tube

i “Ham?

Short Wave Receiver

Great favorite with amateurs. Spreads 20-40-80 moter

bands over 60 points on the dial.

Volume equal to gome very expensive rvecelvers. Ask
your ‘“Ham’* friends. Easily bullt from 82074
complete kit of parts ......ocvevneces 000 D OO0

NATIONAL AC or DC -SW-3

Always In Stock. Get Our Speclal Low Price!

HAMMARLUND "COMET"

All-Wase Super: Chassis, tubes, speaker....... $87.50

Send 10¢c for 110-page catalog of Short-Wave Supplies.
lteplacement Parts, Electric Clocks, ete.

CHICAGO RADIO APPARATUS CO.

417 S. Dearborn St. Dept. AN.3 Chlcago. JII.

IS YOUR SERVICE
WORK PROFITABLE???

Get these two books and cut
servicing time in half

Servici S b dynes—144
paeg;;—l—cplr':cge, ;:«l::trpaeitdero ynes— $1~00
$5.00

Get them direct from us or your local dealer.

RADIO TREATISE CO., Inc.
1440 Broadway, New York City, N.Y.

Perpetual Trouble Shooters’ Manual
—1,000 pages—price, postpaid.. ...

Makes screw-driving In hard places
A REAL CINCH

Actuslly holds screws by clever mechanioal dee
wice. Radio, technicians, service men. repair
men and engineers need this han "

834+in. over all—insulated handle—3 /16+in blade.
PRICE $1.00 Postpald
$1.50 outside U. S.

Send your remittance NOW. Quontity die
counts Kiven to dealars.

MILLEN MFG, GO, ©-7 Winthras gtds.

the extreme right end of the amplifier chassis
is, for instance, intentional—to prevent in-
duction effects from the power transformer.

In Figure 5 appears the sensitivity curve
of the receiver, this being a composite curve
taken both upon original experimental mod-
cls and on a number of production samples.
It is seen to range between approximately
one and two microvolts absolute, or in terms
of microvolts per meter from about .3 to
about .45 microvolts per meter. This sensi-
tivity is extremely high and is considerably
higher than can be utilized in the majority
of locations. It is provided principally to
satisfy the most estreme demands for dis-
tance-getting ability.

The sclectivity curve of Figure 6 is in-
teresting in that it shows a band width of
21 ke. 10,000 times down and adequate to
provide absolute 10 kc. selectivity in any
American location, particularly as the re-
ceiver is entirely free of cross modulation,
harmonic or image frequency interference
characteristics.

Figure 7 shows two overall fidelity curves,
neither of which, however, represents the
true antenna to ear fidelity. The upper
curves show the maximum base accentuation
that can be obtained, as well as the maxi-
mum treble accentuation. It will be no-
ticed that the curve is down 4 db. at 4,000
cycles, this drop being more than compen-
cated for by the speaker, which presents
to the amplifier a load whose impedance
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rises with frequency rather than a purely
constant load, which was the condition
under which the fidelity measurements were
taken. The lower curve shows the maximum
base and treble attenuation possible. The
drop of 20 db. at 4,000 cycles actually ap-
pears in the curve as about 4 db. greater
than in practice due to the high-frequency
compensation of the speaker. It is suffi-
ciently well down, however, to satisfy the
most rabid bass lover and to very con-
siderably diminish background noise or
other atmospheric disturbances which would
interfere with the reception of weak stations
in noisy locations, The bass attenuation is,
of course, extreme, but it has been found
that some few people actually enjoy a pro-
gram with considerably attenuated bass re-
sponse. Suffice to say, however, that the
bass response can be varied to any level
desired between the two extremes shown.

One more point is worthy of attention
before closing. In Figure 1 it will be ob-
served that the shelf upon which the tuner
chassis rests in the cabinet is apparently
about 24 inches thick. The shelf proper
is actually only 33 inch thick, then comes
an air pocket below it which is closed by a
second shelf of 4 inch Celotex. This con-
dition has been found to eliminate certain
types of cabinet resonance, and particularly
to prevent the serious transmission of vi-
brations from the loudspeaker unit to the
tuner chassis.

New “All-Wave” Super

(Continued from page 778)

faithful reproduction of speech and music.
A tone control is provided in the plate cir-
cuit of the pentode which cnables the lis-
tener to modify the response at the higher
audio frequencies to suit.

An important feature of the “Comet” is
the “long-wave” oscillator, which can be
started and stopped by a switch on the panel.
It consists of a -27 type tube and associated
circuits and its output is loosely coupled ca-
pacitively to the grid of the second detector.
Its circuits are adjusted to oscillate at 465
ke., which is the frequency for which the in-
termediate amplifier is tuned. Inasmuch as
all incoming signals, of whatever frequency,
are shifted to 465 kc. by the action of the
oscillator and the first detector (or mixer),
it will be evident that starting the 465 kc.
oscillator will produce an audible beat note,
since the signal (coming through the inter-
mediate at approximately 465 kc.) and the
output of the beat oscillator are both im-
pressed on the grid of the sccond detector.
Thus the “Comet” is ideal for c.w. recep-
tion—the pitch of the beat can be adjusted
to suit by means of the left-hand vernier
which controls the heterodyne oscillator.
Although this feature is primarily intended
for c.w. code reception, it is also extremely
useful in scarching for broadcast signals.
It is normally quite easy to skip right over
stations, especially when tuning in the very
short waves. However, all chance of miss-
ing a station can be avoided by first turning
on this long-wave oscillator. Then as the
main tuning dial is slowly turned a whistle
will be heard cach time a carrier wave is
crossed. When such a whistle is heard it is
a simple matter to adjust the dial for zero
beat (approximately), which makes the
whistle low in pitch. This process automat-
ically tunes in the signal very accurately.
After turning off the oscillator, speech or
music will be heard provided the carrier is
that of a phone or broadcasting station.

The use of type -35 variable-mu tubes in
the intermediate stages assures extremely
smooth control of the amount of interme-
diate amplification between wide limits. The
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actual control consists of a tapered wire-
wound variable resistance in series with the
cathodes of the two intermediate amplifier
tubes. By this means the loudspeaker out-
put may be adjusted to suit, whether the
signal be from a powerful nearby station or
from a foreign station thousands of miles
away.
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DiaL SETTING

THE TUNING CHART

Figure 5. Shoaws the tuning curve for each
of the five sets of plug-in coils. Note that
each curve overlaps the next, making an
unbroken tuning range from slightly over

500 ke. to over 20,000 ke.

The receiver is substantially “single con-
trol.” The left-hand vernier provides a precise
adjustment for the oscillator tuning and proves
very helpful when receiving the very short
waves. The right-hand vernier controls the
wavelength tuning and is most valuable in re-
ceiving the longer waves. Under ordinary op-

(Continued on page 809)
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With the Experimenters

(Continued from page 780)

might be used. However, it has some
disadvantages which Table 1 brings out.
In computing the minimum resistance
values (in Table 1) which could be mea-
sured with the different values of R, only
the value of the smallest whole division
in the scale was used. The scale in the
1 ma. meter being divided into 20 parts
while the scale of the 5 ma. meter is di-
vided into 30 parts, although both scales
are of the same length. This, together
with the fact that the resistance of the
1 ma. meter is nearly three times that of
the other, makes the 5 ma. meter the
more desirable one to use.

The above refers to the Weston 301
type of instrument.

It would also be necessary to use two
multiplying resistances, one of 200 and
the other of 2000 ohms in parallel, both
with short-circuiting switches if the 1
ma. meter were used, to cover the entire
resistance range from .0013 to 2 ohms.

One could easily connect up the appa-
ratus as shown in Figure 1 without any
special apparatus, but the results are apt
to be unsatisfactory. To simplify mat-
ters the testing block shown in [Figure 2.
was constructed. It is made up in the
breadboard type, as that method allows
external meters to be used.

New All-Wave “Super”

(Continued from page 808)

erating conditions most stations can be tuned
in with the main control alone. irrespective of
vernier settings. When a station is heard it
can then be tuned in precisely by means of
the verniers. When a signal has been tuned
in this manner other stations a few degrees
above or below it can be tuned in solely
by the use of the main control. )

The range of this new receiver is limited
only by the noise level. This is generally
very high in the congested districts of large
cities. Also in such locations the field
strength of signals from distant stations is
greatly reduced by the presence of large
steel frame buildings, power and communi-
cation wiring, etc. Nevertheless, excellent re-
ception has been had with the “Comet” even
under such adverse conditions. In the out-
skirts of cities, or in average suburban resi-
dential areas the results are quite different.
Here the noise level is ordinarily much lower
and the arriving signals stronger. Conse-
quently in such localities reception from sta-
tions thousands of miles away is the rule
rather than the exception. From such a
location in the outskirts of New York City
(but still several miles inside the city line)
West Coast stations in the broadcast band
were consistently received in the evening.
Short-wave broadcasting from stations in
Rome and London was regularly received
during the day. Modulated code signals
were heard from great distances, including
Siam and Java, at 9:30 in the morning.
With the aid of the long-wave (or interme-
diate frequency) oscillator, c.w. code signals
could be copied from any distance. All of
this was accomplished on the loudspeaker—
phones were not even used for tuning—and
in practically all cases the signals were
audible throughout a four-room apartment.
Substantially the same or even better results
were obtained when the receiver was taken
to a residential section of New Jersey.

A walnut baseboard, 6 inches by 7.5
inches, was used. The binding post strip,
1 inch by 3/16 inch by 7% inches long.
was placed at the front and elevated by
YVs-inch rubber bushings. Since most
mounted instruments have their connec-
tions at the back, this allowed very short
connectors. Number 12 tinned bus wire
was used, soldered to ordinary tinned
lugs. The two central, heavy all-metal
binding parts were connected to the ad-
joining posts in each side by copper strips,
1/16 inch by ¥ inch. The 500-ohm ad-
justable resistance was connected to the
short-circuiting switch as shown. It is
not important to use heavy copper con-
ductors in the milliammeter circuit but it
is important to so make the connections
that the resistance will be constant.

Make up two permanent short flexible
connectors with U-shaped copper termi-
nals soldered in each end. These are to
connect up the ma. meter to the two
right-hand parts. After this is done,
measure the resistance between the two
center binding posts, first with switch S
closed and again with switch S open, with
X out and battery circuit disconnected.
Use a Wheatstone bridge for these mea-
surements, if possible, as the accuracy of
low-resistance measurements will depend
largely on the accuracy of these two mea-

surements. In order to simplify the for-
CI"G R

mule r = , the resistance of the
1000A

multiplier should be adjusted so that with
S open and the milliammeter in the cir-
cuit the resistance between the two cen-
ter posts will be exactly 500 ohms.

Now in actual practice with any low
resistance over .05 ohm connected be-
tween the two posts a and b, and with a
2-volt battery and l-ampere meter in se-
ries connected to the two left-hand posts.
adjust rheostat till A reads 1 ampere.
Since R = 500, our equation becomes:
Cna 500 Cue
r=———m—m = —

1000 X 1 2
which formule is used for resistances be-
tween .05 and 2.5 ohms.

The resistance of the milliammeter cir-
cuit with S closed was found to be 10.5688
ohms as measured by a Wheatstone
bridge.

In measuring resistances when it is
necessary to use connections from center
posts to the resistance, first short circuit
the free end of the connectors and mea-
sure their resistance. This value is then
subtracted from the measured value of x.

It can easily be proven that the great-
est possible percent of error, due (o in-
strument error, is approximately the sum
of the percent of error of the meters
used. Thus if the two meters are correct
within 29, the greatest possible error in
measurement of resistance would be 49
this would only be the case when one
meter reads 2% too much and the other
one 2% too little.

To check up the instrument error,
connect up a standard l-ohm resistance
unit between posts a and b and from its

(Continued on page 310)
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A. c..and D. c. Multi'nange
Voltmeter & Milliammeter

employlng the Weston Model 301 Universal Meter gnd
similar A.C.-D.C. instruments and the Type 600
SUHALLCRUSS Resistor Kit,

SHALLCROSS
Super Akra-Ohm

Wire

Accurate Resistors

The voltare range is from 5 to 1,000 volts, 1.000
olims per volt, and the current range is from 1 to
Suu Milllamperes A.C. and D.C,

A romplete diagram and full information on the
cotiatruetion of this clrewit are contained in our
Lsuiletin 150-1), which also contains very useful infor-
matiott on the application of Akra-Ohm Resistors to
muilti-range voltmeters. ohm meters, ete.

Our new Rulletin 150-D will be aent
« wpon reecipt of 4§ cents in stamps,

P Shallleross Mig. Compasy S8R
B g s

| RESISTORS
Collingdale, pa.

More than five hundred cities and
towns now have laws making it
unlawful to create radio interfer-
ence. More will follow.
Get your exclusive Tiltereite ser-
vice franchise appointinent now!

Tobe Deutschmann Corporation
Filterette Division, Canton, Mass.

SHORT WAVE RECEPTION
with your BROADCAST RECEIVER

The “EXPLORER’’ Plugless Power Converter
Price $24.50. No plug-in eoils; power amplifier: wide-spread vernier:
rinzle dial tuning: numerous vxclusive features. "EXPLORER"
u.-em:cpert lvud X ion of stations all over the
worl

Send for Free Literature and Discount
RIM RADIO MFG. CoO.
635 Grand Street, Brooklym, N. Y., U. S. A.

Ramson 210 P.P. “PAM' Amplifier. ... ..
Silver-Marshall 250 Power Amplifier. . . ... ....... ... =%
Acme Single Stage Power Am firm. o I T
A, K, 37 Condenser, Choke Bfock ........ 43
A. I., 40, 42 Power Pack AR b o Sl oy oL
L. T, 63 Power Pack .. - T4
RCA 064, 67 Power Transformer Eng
RCA 66 Power Transformer. . .. . . At a.nm
Colonial 32 Power Transformer o L 10w
FULL LINE OF REPFLACEMENT P'ARTS FOR ALl RECEIV-
ENS AND AMPLIFIERS LISTED IN OUR NEW 64-PAGE
CATALOG, SEND FOR YOUR COPY NOW,

ADIO SURPLUS CORP.
56 N, Vesey St,, N, Y. C.

UNUSUAL BUYS __I
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ERO WORLDWIDE
SHORTWAVE
RECEIVER

in DIRBCT
to London, Parie,
Berlin, Bucnm Aires and
other broadcaeting  stations
thsuihout chlc world vl::hon oy ::.‘
annet tune in
1’.1,3"': o siationn WORLD-WIDE RE-
V R ete 14 to 550
CikRo SNoRT WAVE CoNVERTERS .
Convm Your Present Set into a Short Wave Super- chmdyna
A. C. MODEL $12,50--D. C. MODEL $11.50
AT I.AS‘I’I THE PERFECT AUTO RADIO - - Only $20.00
Built pioneere in the manufacturing of Auto Rullo Wc guaran-
tee 1 0(*) iles radiue of A

gnll;o.s;otnt: d mnlu"i(lur
l utterics, dynal -
antenna equipment and noiso
cuppressors, 339,

NEW AERO MIDGET
Using the Latert Type I'emodc nnd
M v}v!\lu Tubes. 16.50.

nt
AST RECEPTION
Wonderl l-"'\'.n'g" quality .‘:\d vl}(:. ‘i
it; apeaker. Fi
b Bg:"l'l.uiwﬁnutnblnﬂ.

CHAS, HOODWIN COMPANY
Dept. P-30, 4240 Lincoin Ave., Chicago, /i

;'I‘r'i MARLE EXCYCLOPEDIA o

WHOLESALE pnn:f-:s

%rfM%§¢6712111270

RADIO SETS CHASSIS
TELEVISION SETS and KITS

Write for Circular and Information

FREED

TELEVISION & RADIO CORPORATION
Licensed under R.C.A. Patents
22-19 Wilbur Ave. Long Island City, N. Y.

7he HAND
That
Encircles

There’s ROMANCE IN
TELEGRAPHY

The man who knows code
is in touch with the world.
Become an expcrt opera-
tor. Make 6 monck
Learn IN YO
HOME — easily, quickly
with TELEPLEX — the
Masier Teacher.
Entirely new code course in_12 rolls of
tape. uring last ten years TELEPLEX
has tsained more operators than all other
methods combined.
Write for Folder “E-3"

"EPLEX CO.

‘rﬂlvndt St,
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March of Television

(Continued from page 733)

(as the widely heralded Kerr cell) to the-
atre television projection within the last
year or two.

Among other things, Nipkow proposed
stereoscopic tclevision and the employment
of infra-red rays at the transmitter. Both
of these ideas were put into practice in Eng-
land during the last few years, the latter
attaining world-wide prominence as Baird’s
“noctovision.” No greater compliment can
be paid the great pioneer Nipkow than this
simple truth: the method of his invention
still remains, nearly fifty years later, the
basic method of present television, and prac-
tically all of his various devices are used in
one or other of the systems of today.

Nevertheless, full practical exploitation of
Nipkow’s suggestions had to wait on three
developments in other fields of science. The
selenium cell follows light changes too slowly
for efficient television use. Something quite
inertialess was needed, and it appcared as
the photo-electric cell of Elster and Geitel
in 1890. Similarly, the weak picture cur-
rents at the receiving end balked the carly
experimenters. This difficulty was removed
by De Forest’s invention, in 1907, of the
triode amplifier. Finally, although the mod-
ulated arc-light receiver may still be the
best system for the theatre, in small instal-
lations the gaseous glow tube is simpler and
more efficient. This inertialess light was
invented by Moore in 1910.

Later Progress

In the meantime there occurred other
events, removed from the main current of
television progress but nevertheless notable
because they paved the way for modern de-
velopments. In 1891 Amstutz, an Ameri-
can, sent the first half-tone picture over a
twenty-five mile line, using celluloid sheets
etched in rclief. In 1898 Szczepanik pro-
posed color television, lately staged as a
practical demonstration. In 1902 Korn sent
the first photograph by wire, using at the
transmitter a powerful Nernst lamp as the
source of a narrow beam of light, which
was directed through successive elements of
the “negative” to a compensated selenium
cell. In 1909 Kundsen sent the first line

With the Experimenters
(Continued from page 309)

measured resistance determine the actual
percent of error. If thought desirable,
this percentage could be used in correct-
ing future measurements.

Part of this error, however, may be due
to inaccuracy in reading the instruments,
especially with the cheaper sort, using
rather coarse graduations and wide point-
ers.

List of Parts

1 ammeter, 0-1 ampere range
1 milliammeter, 0-5 ma. range
1 rheostat, 6-ohm, 1.5 amperes capacity
1 s.p.s.t. switch
1 Electrad 500-¢hm resistance
6 binding posts
Hard rubber strip, 3/16 by 1 inch by 714
inches
3 hard rubber bushings, V% inch diameter,
7/16 inch high
Walnut base, 6 inches by 7% inches
S. G. Brown,
Willoughby, Ohio.

www.americanradiohistorv.com

drawing by radio, using one metal plate at
the spark transmitter, and at the receiver a
second plate, covered with lampblack, on
which the drawing was scratched by a co-
herer relay.

Not until after the World War did Nip-
kow’s television principle bear actual fruit
in the work of C. Francis Jenkins in America
and John L. Baird in England. Even so,
at first the images were very crude; they
appeared only as outlines, showing no de-
tail. In April, 1925, Baird transmitted vision
of this sort over the distance of a few feet
before the patrons of a London department
store. The unimpressed subject was a ven-
triloquist’s doll. In most of Baird’s labo-
ratory work a similar doll sat patiently be-
fore the transmitter.

Progress continued. One cloudy Saturday
in June, 1925, a distinguished group of
Washingtonians, assembled in the Jenkins
laboratory on Connecticut Avenue, watched
the flickering image of a toy windmill which
was seen to revolve. The windmill itself
was turning in Anacostia, five miles away,
and radio was bridging the visual gap. Dur-
ing the following January, Baird demon-
strated an improved television system be-
fore members of the Royal Institution as-
sembled in London. They saw recognizable
facecs and were much impressed. Single
faces have been prominent in many tele-
vision experiments since, because they re-
produce satisfactorily where a larger or
more comprehensive scene would be hope-
lessly blurred.

In 1927 television in the grand manner
was demonstrated in New York by the Bell
Laboratories. This great research organiza-
tion quite naturally eclipsed the best efforts
of the two pioncers. The Bell screen was
about two feet square; the faces and speech
came in twenty miles by radio and three
hundred by wire. The hundreds of able men
who planned and built the Bell equipment
made vast improvements in existing tech-
nique, but they discovered no new prin-
ciples.

Cathode Rays

With the limitations of Nipkow’s disk and
other mechanical scanning methods ever
more apparent, it is not strange that some-
one should have thought of using, in pref-
crence to mechanically directed light rays,
the inertialess electron beam of a Braun
cathode-ray oscillograph tube. Here again
the idea roots in the past. It was familiar
to the Germans Lux and Dieckmann in
1906, and came to the attention of the
English-speaking world in 1908 through a
letter to Nature. In June of that year Mr.
Campbeli-Swinton wrote: “. .. may I point
out that . . . this part of the problem of
distant electric vision can probably be
solved by the employment of two beams of
cathode rays (one at the transmitting and
cne at the receiving station) synchronously
deflected by the varying fields of two eclec-
tromagnets placed at right angles to one
another and ecnergised by two alternating
currents of widely different frequencies so
that the moving extremities of the two beams
are caused to sweep synchronously over the
whole of the required surfaces within the
one-tenth of a second necessary to take ad-
vantage of visual persistence. Indeed, so
far as the receiving apparatus is concerned,
the moving cathode beam has only to be
impinged on a sufficiently sensitive fluores-
cent screen, and given suitable variations in
its intensity, to obtain the desired result.”
Cathode-ray receivers, now widely hailed
as the last word in television, are thus in
principle over twenty years old.
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The “Complete’

> Service Unit

(Continued from page 773)

6/32 machine screws arc spaced correctly,
they will engage the threaded holes in the
brackets.

It is not very practical to mount the volt-

tors, crystal rectifier and C battery. Make
sure that when the panel is in place nonc
of its parts touch the parts on the tray.

Flexible color coded wire should be used
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THE DETAILED PANEL LAYOUTS

Figure 2. The drilling specifications; also
instances varies slightly from that shoawn in

the engraving. This engraving in some
the photographs and it 1s suggested that

the builders folloaw the engraving as shown in these draings

meter multiplier resistors on the underside
of the main panel. A better plan is to
mount them on the bottom of the wooden
tray. A mounting block for these resistors
can be made of a piece of 3/16-inch bakelite,
434 inches long and 2 inches wide. Five
grid-leak clips spaced 1 inch apart on each
side of the panel will provide a rigid sup-
port for the resistors. This mounting block
can be fastened to the bottom of the wooden
try with l-inch machine screws run through
1;-inch metal sleeves.

The tube-checker filament transformer
should be mounted in such a position that its
magnetic field will not afiect the readings of
the a.c. meter. By reference to the photo-
graphs and careful planning the constructor
can likewise mount the remaining current
transformer, a.c. voltmeter multiplier resis-

[
1

for connections between the tray and panel.

The toggle switch S4, a.c. selector switch
S2, filament adjustment rheostat R1, ohm-
meter zero adjustment rheostat R2 and the
necessary tip jacks are all mounted on the
connection panel which is fastened in the
place provided for it on the back of the
wooden tray.

Transformer Construction

Laminations from an old audio trans-
former or choke can be used as the core for
the tube-checker filament transformer T1.
Assuming that the laminations are of the
“shell” type, the center leg of the complete
core should not have an area of less than
¥4 inch.

The primary of the transformer is wound
with 660 turns of No. 28 enameled wire.
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Many Radio Men

Now In Electric Refrigeration :
Service !

Every branch of mechanical refrig- |

eratjion needs more men. Refrigeration
Fis a field of many branches, such as in-
F

stalling, maintaining, or servicing com-
L wercial and houschold equipment.

For Mechanically Inclined Men
====+Send This Coupone==== -

: there ave very few, if any. better oppor-
Refrigeration Training School & Shops, Inc,,
RN

ARRANANNS

RN

ARRRAARARAR AR

In Refrigeration Work!

Many units arc =old daily in all sea-
sons to such large users as: chaln-
¥ stores, restaurants, drug-stores, apart-
ment-houses, ete.; which require
h -'tll‘RAINED MEN to install or maintain

em.

The Refrigeration Industry Discovered
a Gold Mine in a Depression

Semsl us the coupon helow for a
FREE folder which tells you how you
can prepare yourself for one of the
many jobs that are opening every day
" in this new industry, It contains pho-
# tographs and letters from men who se-
# cured OUR practical training. express-
. ing their appreciation. Men from all
. over 1. 8, and Canada have, and are
ﬁ now securing, OUR practical training.
#

555 55 5 56 S

s tunities to enter a coming industry,
which is BOOMING today, baving en-
' joved its largest volume of business in
1931 over that of any previous year.
Jobs Increasing Daily

104-106 Boulevard of the Allies,
Pittsburgh, Pa.

Kiundly send me without obligation your

folder *“More Jobs—More T\Ioney" in
Mechanlen) Refrigeration.

Name, .ottt it tnnenaraans te

RADIO DEALERS

RADIO SERVICEMEN

NEW
Radio Handbook

CONTAINING:
Technical Information.
Volume Control Guide.
Transformer and Condenser Guide.
Radio Replacement Parts Catalog.

Sent postpaid anywhere for only

25 Cents

Hard to Get Parts—We have them.
Send us your Repair work for estiinate.

Grant Radio Laboratories
G321.N South Halsted Street, Chicago, Ill

e — ¥
———————————————
T The 1932 catalogs number 23 and 24-A of —

FLECHTHEIM

SUPERIOR CONDENSERS

are_ proving useful to Radio men
Write for your copies today

. M. FLECHTHEIM & CO., INC.

138 Liberty St.. New York. N. Y,

Make Money

Ehcinanne RADIO INTERFERENCE

Write for exclusive Filterette fran-
chise for your district.

Tobe Deutschmann Corporation

Filterette Division, Canton, Mass.
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FILTERMATIC PRODUCTS

Help you to get the BEST possible reception
from your RADIO set.

SUPER-FILTERMATIC

The Modern Aerlal
<(INDOOR OR OUTDOOR)
Thousands of satisfied users, praised by radio
eplaces all other aariale, reduces
statie, and noises. E-poel y lood on dw

1ance reception. Helps

does not connect in llzm .oelm. (thor-lm

eliminating hum_snd line noises). It is very

:'omnlcl messuring only 134x2 inches, js lb:o-

u

mllod in ona mnu“. no toole needed. Will
wear liminates trouble and e:-

renn of Iizhmin(-unum Can atso be used

0 conjunction with your present serial.
Price only $2.00 postpald.

d or money ref

ALL PROGRAMS
Are Good with a FIL-
TERMATIC. For all
radios only $1.00 post-
paid.

Entirely sutomatic—no bothersome
tuning. Improves tone, reduces
etatic, brings in distance. increases
volume gepnrates stations.  In:

stalled in one minute, no tools requiced, in series with vour neriul
::f aeross )ou! serial and ‘qund Salulaclmn guaraniesd or money

Send check or money order, C. 0. D. #5% with order,
(No foreign C. O. D.)  Money back guaranteed after S-day trinl.
Service Men and Dealers Write for Particulars. Also
information about Free local newspaper advertising.

FILTERMATIC MFG. CO.
(Dept. B-10) 4458 Frankford Ave., Philadelphia, Pa.

We Teach You How to
Eliminate Interference!

Be the interference authority in
your district. Write for your
exclusive Filterette scrvice sta-
tion appointment today!

Tobe Deutschmann Corporation

Filterette Division, Canton, Mass.

ALUMINUM BOX SHIELDS

G|n|nne “ALCOA" etock. silverdip finish. 5x9x6 $1.80 ¥

t eize $4.65. 102637 Mom&r eize $3.25. 535x5 ||
Coi.l”tihuld {like picture on the right) $1.00. Any sise ||
to ler.

+auDDY- Test Prods 417128 AR SO

50 pair,
We can furnish all parts
for the SET TESTER
DELUXE described in
October Radio News.
Cabinet — Switches — Re-
sistors for the UNIVER-
SAL METER.

We can furnish sverything

We in parts
described Inthis magszine. Give us atrial. Please include postage.

BLAN, the Radio Man, Inc., 8oxNS Naw voriéity

ULTRADYNE
SEND 25 CENTS
for a booklet which tells you how to
construct and operate the World's
Greatest All-Wave Screen-Grid Super.
TRAUL RADIO CO.

1074 ATLANTIC AVE,, BROOKLYN, N, Y.

oS
rpj\r Service men make $90 extra
r er momh, installing AM-
ERITE. Send $1.62 to
for service

Dept. RN-S,
- men’s demonstrator _
pand sales helps.

Each layer should be insulated with thin
waxed paper. The secondary is wound with
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2.5, 3.3, 5, 6.3, 7.5 and 15 volts, respectively.
Make sure that the “window” space is at

%

—I17Y%
TOP VIEW

. 4 BACH  — —l".'l_ % ""!" Top 4
— [ T
I Lo I

| 1§ooe | 3
e ERYAAN
3 HIB
H__ __%_% ] - \{J_' % -
. e se—ri] T

fRONT

* : =E THIS PIECE 4y .
I o L
: Y4 HOLE :
.“ _:.._'; ................. B & SRR S8 BER RS BG5S ) ¥ !‘
E— R - - %' THICK STOCK
FRONT VIEW OAK OR MAHOGANY
FIGURE 6. SPECIFICATIONS FOR THE WOOD TRAY

90 turns of No. 18 enameled wire tapped
at the 9th, 12th, 15th, 19th, 30th, 37th, 45th
and 90th turns to obtain voltages of 1.5, 2,

least 54 inch. This transformer, of course,
was designed to operate from a 110-volt. 60-
cycle line.

Televising a

(Continued from page

and the regional 356 meters, both wave-
lengths being, of course, easily received
throughout England, and, in fact, the
B.B.C.’s transmission was well reccived over
a considerable area in both France and

Germany.
Many reports on the success of the trans-
mission were received from amateurs

throughout England.

Mr. Lamb of Worthing, about 70 miles
from London, reported as follows:

“We watched first of all the jostling
crowd opposite the grand stand, and occa-
sionally a policeman keeping the people
from climbing the rails. Then came the
parade, and we realized the wonder of see-
ing by wireless, as each horse and jockey
passed slowly by.

“After the parade we continued to watch
the crowds of spectators until the start of
the race, listening at the same time to the
running commentary.

“Then came the most exciting part. We
listened with strained ears as we realized
that within a moment or so the horses would
be at the winning post, towards which we
were looking. We all crowded round the
televisor and at that moment Cameronian
flashed past, closely followed by Orpen and
Sandwich.

“Of all the recent developments in tele-
vision this broadcast of the Derby was, to
my mind, the most wonderful.”

Mr. Willis of Norwich, some 120 miles
northwest of London, stated:

“We could see the course, the grand stand
and the procession of horses before the race
quite distinctly, in spite of interference. We
could also see the horses flash past on the
screen. This experiment was little short of
sensational.”

Other similar reports were received from
amateurs in various parts of England.

The televising of the Derby marks a
great step forward in the art of television.
It is the definite entry of the televising of
outdoor events; all kinds of outdoor scenes
now come within the scope of the Baird
daylight transmitter. Hitherto, scenes broad-
cast have been confined to studio transmis-
sions, the persons televised having to be
traversed by a moving spot of light, and
only scenes of limited extent came within
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Horse Race

737)

the scope of the television transmitter.

Three years ago television in daylight was
demonstrated for the first time, the trans-
mission taking place from the roof of the
laboratories in Long Acre to a laboratory
three floors below. Of this transmission Sir
Ambrose Fleming, inventor of the Fleming
valve, stated:

“The writer has had the opportunity of
seeing in practical operation a very striking
advance in the apparatus for television.

“In this vast improvement it is not neces-
sary for the face or object, the image of
which is to be transmitted for television, to
be scanned by a brilliant beam of light tra-
versing it, or to be flooded by powerful
infra-red rays. The object whose image is
to be transmitted can be simply placed in
diffused daylight, just as if the ordinary
photograph of it had to be taken. The
transmitting apparatus is then placed near
to the object, and the image of it appears
on the screen at a distance, when proper
synchronism is secured. The advantage of
this important advance will be clear. It
means that the face of a singer or speaker
can be transmitted by television at the same
time that the voice is being picked up by a
microphone for ordinary radio broadcasting.
It means a great step forward in the possi-
bility of transmitting to a distance the image
of moving objects or persons as seen in ordi-
nary daylight.

“The television transmitter becomes, in
fact. a more complicated kind of camera, in
which the screen on which the image appears
is not immediately behind the lens, but may
be miles or hundreds of miles away.”

Now these words are coming true. The
electrical telescope has been actually used to
show the finish of a horse race to lookers-
in miles away from the race course.

The diagram of the arrangement is shown
in Figure 2. The mirror drum and swivel-
ing mirrors are contained in a mobile trans-
mitter, the adjustment of the mirrors al-
lowing the horses to be followed to a certain
degree, and also giving an easy method of
taking in parts of the race course, so that
while the race was in progress lookers-in
were allowed to see the grand stand, the
“bookies” and the great crowd pressing
along the rails.
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The Service Bench

(Continued from page 784)

solved this problem. Electrad fixed re-
placement resistors are equipped with an
adjustable sliding contact, so that the
serviceman can readily set the clamp to
obtain exactly the voltage desired. (As a
matter of fact, the use of such a resistor
is preferable to employing the fixed type,
because it is possible to meet the voltage

Figure 6, This type of wolume control is

employed in over one hundred different

commercial receivers. Standardization in-

creases the serviceman's profits and lessens
his labors

requirements of individual receivers
which often vary considerably from that
recommended for maximum efficiency.)
Thus a handful of resistors, in different
current-carrying capacities. with a few
extra sliding clips, will perform a multi-
plicity of servicing jobs.

Dealers as well as servicemen will ap-
preciate the advantages of versatile re-
placement parts. Such modern units per-
mit the dealer to carry fewer and more
salable parts in stock, while enabling him
to give better and prompter service to his
customers.

Figure 7. By the use of sliding clamps, re-
sistors of this type may be substituted for
any one of a wvast number of resistors

For the convenience of servicemen,
Electrad has prepared a replacement vol-
ume-control guide which supplies ready
information as to the exact type of vol-
ume control required in any of the 343
standard receivers. This publication gives
complete receiver circuits as well as other
useful data. It may be obtained free by
writing on a serviceman’s letterhead to
the Rap1o News Service Bench.

All In a Day’s Work

William J. Struss. of the Witten Radio
and Electric Company, Witten, South
Dakota, sends in several items of interest
to the serviceman isolated from conven-
tional supply sources.

“When recently in urgent need of
drum-dial cable, I went to our local
butcher shop and obtained some of the

cord used for tying up cold pressed
meats. After a reasonable amount of
washing and drying. it proved ideal.

“A good Litz wire of any desired num-
ber of strands can be made from the
secondary winding of an old Ford spark-
coil. Fasten the required number of
strands of the correct length to a con-
venicnt tree or fence and hook the other
end in the chuck of a hand-drill. Twist
until adequate interlacing is secured.”

Induced AC Hum

Hum, due to faulty components in the
receiver itself, is today readily diagnosed
and cured. Exterior induced hum still
presents an interesting case to the inge-
nious serviceman. Harry J. Hooton, of
the Radio Service Company, Beach Hill,
W. Va,, contributes the following on this
topic:

“The writer experienced considerable
trouble with a.c. hum when installing re-
ceivers near a 350,000-volt transmission
line. In one instance there was appar-
ently no remedy. for the antenna could
be erected in only one direction—parallel
with the high-tension line. Upon con-
necting the ground. the hum became so
pronounced that it drowned out reception
on several stations. One idea after an-
other was tried and discarded, but it was
impossible to operate the receiver with
ground. We finally ran a fifty-foot coun-
terpoise. with sensitivity equal to that of
a good ground and practically a total re-
duction in hum level. When using an
antenna system of this type it is desirable
to string it directly under the antenna
and as close to the ground as possible,
although it works satisfactorily six to
ten feet above the ground. It should be
as well insulated as the antenna and
equipped with the usual lightning arrester.

“The handiest thing in my tool kit is |

a bakelite screw-driver. It is used, of
course, for trimming, adjusting. compen-
sating, neutralizing, etc., with the set in
operation without the danger of short
circuits and the body capacity effects
common with the ordinary tool. My
bakelite screw-driver was sawed from a
bakelite panel and dressed on an emery
wheel.”

Trouble in a Stromberg

“While servicing a Stromberg-Carlson
d.c. model, I ran into an unusual case.
The diagnosis was simple, for the circuit
check revealed a direct short between
the detector plate and ground. Finding
the exact cause, however, was a horse of
a different shade. When the set was re-
moved from the cabinet, it tested per-
fect! Upon being replaced, the short re-
turned!  Close inspection showed that
the 1 mfd. condenser across the plate and
ground was at fault. The metal case en-
closing the condenser was connected to
the grounded chassis. When the receiver
was in the cabinet, the pressure caused
the high-voltage side of the condenser to
come in contact with the casing. Merely
reversing the connections to the by-pass
condenser cleared up the trouble.

“L. E. F1scHMAN,
Rudolph Wurlitzer Co.”
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in 10 Weeks in Great Coyne Shops

Come to Coyne here in Chicago and get your

training in 10 weeks in our great shops. You are
trained by actual work on real e?uipmeqt 8o _you
can cnter this great field where fascinating jobs,
leading to salaries of $50 a week and up are common|
‘l_\\lam_x acturers and dealers need ‘Fraiued Mean!

gs io ing Stations, etc.
TELEVISION--FALTINS
PICTURES
And TELEVISION is already here! Soon there'll be
a demand for THOUSANDS of trained TELE-
VISION men! Get in on the ground floor of Tele-
lv::m{\_lrlrea{q elevision a%DcOYNdFi on Atl':i{ ;revé
atest Television equipment mand in N
PICTURES and SOUND REPRODUCTION!
You learn ALL these branches of Radio at Coyne.

Get the Facts Free

Mait Coupon Today for all facts. I'll send you
my big frec book that tells you of jobs and oppor-
tunities, also how many earn while learning and
about our free lifetime employment service.

-y = ------------------------
H. C. LEWIS, President

Radio Division, Coyne Electrical School

500 S. Paullna $1.,'Dept 32-8C, Chicago, Iii.

Send me your Big Free Radio Book and all details of
your Special Offer,

SERVICE MEN

SEND FOR THIS BOOK

|

1932
PRICE GUIDE OF RADIO
Every item you require in your business is in this
book, from the finest mike to the smallest screw.
Also Tubes, Sets, Batteries

GUARANTEED QUALITY GOODS
Prices Lowest Ever Quoted
Fresh, New, Dependable Merchandise
at Bargain Prices!
Leading Manufacturers’ Lines Complete
Send for Your Copy Now!
SAMPLE BUYS FROM THIS BOOK

$1.98

$14.65 Ly
Standard Wonderfut Electrolytic
New Power Quality and Condenser
Transformer Value 500 V. 8 Med.

and Three Thousand Other Bargains of Radio
Supplies and Special items

203 Canal Station
Chicago, I1I.

e
Please send me without obliga. o(/p
tion your Service Man’s Supply Book.

Name_____
Address. ___

CIY e maiziing gz M= USpagesiis L el
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Read Classified Advertis-
ing—It Pays

Advertisements in this section twenﬁy-sxx
cents a word for each insertion. ame
and address must be included at the above
rate. Cash should accompany all classified
advertisements unless placed by an ac-
credited advertising agency. No advertise-
ments for less than 10 words accepted.
Objectionable or misleading advertise-
ments not accepted. Advertisements for
these columns should reach us not later
than 1st of 2nd month preceding issue.
TECK PUBLISHING CORP.
350 Hudson St. New York, N. Y

Agents Wanted

REPRESENT Manufacturer of Shirts, Ties. Haose.
t'nderwear. Beat store competition on price and vajue
noth. Startling Free Offers make orders come cisy. You
earn big woney. Cash commissions, Free Shirts, C sh
Konuses. Write today for Glant Outfit Freel Dep. M37,
Aibert. 860 Sixth Ave., New York.

MEN, WOMEN wanted to Yepresent manufacturer
locally. Earn Big Money. Pleasant work showing 8hirts,
‘Pies, Underwear, MHosiery. Guaranteed One Year.
Amazingly Low Priced. Sensational Merchandizing leen
vets orders. No Experfence. Free Sales Outfit.

V3, tuaker, _Broadway_and_31st Street, New York.
Corporation Service

INCORPORATE DELAWARE PREPARATORY
financing invention, business. Retain perpetual control.

Kooklet, forms tree. UNIVERSAL Cotporators. Dover,
el R e e —

Correspondence Courses

Used carrespondence school courses sold on repurchase
basis. Also rented and exchanged. Money-back #uaran-
1ee. Catalog free. (Courses bought.) Llee Mountain.
Yisgah, Alabama.

CDRRESPONDENCE COURSES—Soid,
ehanged, Rented. Rargain Catalogue Free.
¢-799 Broadway, New York.

F g T ————

Instruction

Bought, Ex-
Hanfling,

O i L

WANTED—Names of men desiring steady outdoor
jubs: $1700-$2400 year: vacation. I'atrol parks; protect
rame. Write immediately, Delmar Institute, A-5d.

Drenver, Colo,
. L L L~

Inventions

INVENTIONS COMMERCIALIZED. Patented or un-
patented. Write Adam Fisher Mfg. Co., 278 Enright.

O T N ———
Patent Attorneys

PATENT YOUR INVENTION: Hend for FRLE book,
“How to Obtain a Patent,” apd “Record of Iuvention™

viank. Consult us about how to protect your ideas.
]\'mé)r 3. Evans & Co., 616C Victor Bidg., Washington.
. C.

PATENTS, TRADE MARKS—AIl cases Submitied

given personal attention by a member of the firm. In-
formatfon and booklet free. Lancaster, Allwine & Rom-
mel, Suite 414, 815 15th St.. N. W.. Washington. D. C.
PATENTS—Advice and booklet free. Highest refer-
ences. Best results. I'romptness assured.  Watson E.
‘oleman. Patent Lawyer. 724 9th Street. Washington, D.C.
PATENTS secured. Low cost.  Write for book “How
te Get Your Patent” and “‘Record of Invention Ccr-
tificate." Tersonal skilful service assured. 35 years
iaperience. _Preliminary advice free. L. F. Ilandolph
%48 Victor Building, Washington, D. C.
O e i s el i ]
Photography

————— e —

HAVE YOU A CAMERA? Write for free sample of
cur big magazine showing how to make betier pictures
and esrn money. American Photography, 3103 Camera

House. Boston. Maea
Songwriters

COMPOSERS—VERSE OR MUSIC, _ Brilliant oppor-
1unity. Write at once. Van Buren, 2627 McClurg Blik.,

¢'hirago.
— T L

§ T —— e

Telegraphy

{Radio) and Morse telegraphy.
endarsed by telcgraph, radio and
Expenses low—ean earn part.

Jnstitute, Street, Val-

LEARN Wireless
School, oldest, largest;
rovernment officials.
'atalog free. Dodge’s
paraiso, Ind.

Cour

Special Offer

File your copies of
Rapio NEWwWS in a
permanent binder.

See Page 746

With the Experimenters
(Continued from page 781)
well as in ship-to-shore communication.

.The principle involved is that of split-
ting up a message, transmitting parts of it

on one frequency and other parts on a
LF— - \'!';-
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MICROPHONE CIRCUIT
FIG. 6. THE DUPLEX EQUIPMENT

second frequency, the shift from one fre-
quency to another being accomplished by
means of a switch located within easy
reach of the operator of the transmitter.
At the receiving end, a superheterodyne
circuit is employed, the basic circuits of
which are shown in Figure 6. This re-
ceiver consists of two frequency changers
or heterodyne circuits, each including its
own oscillator and detector. One of
these circuits is tuned to one of the fre-
quencies of the transmitter and the other
to the second frequency, and both cir-
cuits are connected to the same interme-
diate frequency amplifier. Thus signals
on either frequency can be picked up
without involving any switching arrange-
ment at the receiving end.

In using this system, a police alarm
might be transmitted as follows, the Ro-
man type representing the transmission on
one frequency and the italics the trans-
mission on the second frequency: “Squad
40, District 10, investigate robbery of
drug store at 4410 North Racine Ave-
nue.” Anyone not equipped with a du-
plex receiver tuned to both of the trans-
mitting frequencies employed could re-
ceive only one part of this message.

CrirForp CURTIS,

Chicago, IlL
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Lowest wholesale prices on the finest and the
latest in radio. America’s oldest mail-order radio
house offers you new Vario-Mu, Pentode Super-
heterodynes at btg savings. Also Midgets, Auto
Radios, Short Wave Receivers, Radio Phonograph
Combinations, etc, Be surc to send for new 1932
catalog now.

WESTERN RADIO MFG.
126 W. Lake St.,

ERN RADIO

GEARS

In stock—immediate delivery
Geurs, speed reducers.  sprockets,
thrust bearings. flexibic vouplinks.
pulleys, elc. A tumplete line i:
carried in our Chlcago stock. Can
also Quote on specis] gmeavs of any
kind, Send us your bluc-primts amd
inquiries.
Write for Catalog No. 40

CHICAGO GEAR WORKS
769-773 W. Jackson Blvd., Chicago. lll

CO.
Chicago

N

Wide-awake servicemen can make
more money out of the business of
radio interference elimination than
any branch connected with radio.
Write for exclusive Tilterette franchisc
for your district!

Tobe Deutschmann Corporation
Filterette Division, Canton, Mass.

l OVER 3,000 BARGAINS—64 pp.
in the Spring, 1932, issue of

| “RADIO BARGAIN NEWS”

The Dealers’ and Servicemen’s
Buying Guide
Send for Your Free Copy Today

Federated Purchaser

25 Park Place Dept. A New York City

In Our March
AMAZING STORIES

THE CITIES OF ARDATHIA., by Francls Flagg, In
these troublous times of cconomic stress, one thinyg only
rontinues 1o forge ahead wilh almost wiabated zeal--
mechanical inventions. llow much can ho attrlbuted to
wmachinery as a direet cause for our current depression is
a question eminent economists cannot scem to agree upun.
1t is certain thal our new faventions-in-the-making must
have a far-reaching effect—whether #ood or evil depuidis
largely on how efficlently problems are handled by thpsc
in power. Francis Flage seems a litile pessimistic abgut
the futvre, but he iz very convincing.

THE LIGHT WROM INFINITY. by L. A. Eshbhach.
Here is an Interplanetary story that iz difterent. Baged
o accepted theories of today, this wetl-knowa autfor
butlds a scientific story. unique in its treatment and of
uninterrupted interest to science fletion fans.

TROYANA, by Capt. 8. P. Meck. U. 8. A (A Serial
in three parts), Part 11, 1If Adantis is hidden and
functionin®Z now, as many believe 1t is. then what our
author tells us about so graphleslly in this second instal-
ment is not the least beyond possibility. It is exceed-
ingly doubtful whether any of us alive today will get
any verification of the tiuth of the existence of Atlantis.
but, at any rate, in this sequel to the “‘Drums of
Tapajos”” Capt. Meek assumes the truth of this *‘legemt™
with secemingly perfect justification.

THE LEMURIAN DOCUMENTS. by T Lewis Rurtt.
No. 2: ‘The Gorgons.”” Here is the second in a scrjes
of stories lifted out of the pages of mythology and
drawn up into real. virile tales o( unususl interest. This
time the famous Easter Islands are very much in cvidence.

And Other Unusual Science Fiction

ON SALE AT ALL NEWSSTANDS NOW!

Electric Filter Design
(Continued from page 777)

illustrated and shown in Figure 2. The
two other types are derived from this type
of filter and are called the series derived
m-type filter and the shunt derived m-type
filter.! These derived types of filters are de-
signed to give a high loss to a group of
frequencies above the transmission band.
The loss characteristic rises very rapidly
from the cut-off frequency to the frequency
called the attenuation peak frequency (des-
ignated as foc), after which the loss tends
to drop as the frequency increases. The
derived types of filters, when used in tan-
dem with the constant k type of filter,
matched on an image impcdance basis, make
it possible to obtain a quick rise in the loss
characteristic after passing the cut-oll frc-
quency.

Considerations in Filter
Design Work

The electrical design of low-pass filters
consists chiefly in doing the following things:
1. Make a thorough study of the loss re-
quirements to be met and plot them on
a frequency scale.

Determine the impedance characteristic

of the line into which the filter must

work so as to select the appropriate de-
sign constant “R,” which is the resistance
of the filter at zero frequency.

3. Sclect a tentative cut-off frequency, and
attenuation peak-frequencies in case the
derived types of filters are to be used.

4. Compute the U’s and V’s from the rela-

~

tion
Z f\?* f\2
—=U4jV=—(—) +jd| —
-y f‘, fc
(for the constant k type)........ (8)
or,
A5
. (d+j1) (@*—1)
W+Vivee————————

fe\*
d+j[l_a’ _) ]
f

(for the derived types)............ (9)

where f is the frequency at which the

transfer loss is being found, fc is the cut-
1

off frequency, d = — = dissipation con-

foe
where oz is the frequency

stant, a =
of infinite attcnuation®.

5. Determine the transfer
transfer phase shift, (3,
given in the flirst series of these articles.
(In many cases wec are not interested in
the phase shift and  may then be neg-
lected.)

6. If the loss requirements are met with
at least 3 db. margin of safety, the values
of the coils and condensers may be com-
puted from the formule given in Fig. 6.

loss, a, and the
from the charts

NOTE 3.—By the attenuation distortion of a low-
pass filter we mean the difference between the loss
at the upper edge of the transmitted band and the
loss at zero frequency.

NOTE 4.—~For the methods of deriving m-
derived scctions sce Transmission Networks &
Wave Filters by T. E, Shea, p. 244-270 (D. Van
Nostrand Co.).

NOTE S.—Actually of course it is not possible

to get infinite attenuation in dissipation filters of
this type. What is possible will he found by the
| charts when substituting fo for f in formulae (9).
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Short Wave—Superheterodyne
COIL ASSEMBLY

Eliminates plug-in coils, Complete circuit diagram

furnished with cach coil assembliy.

RELAYS—Sensitive Relays operating on 100 micro
amps. for use with jiht sensitive cells—Send for
civeular.

BEST MANUFACTURING CoO.

1200 Grove St. Irvington, N. L

SERVICEMEN! More Profits For You

W)\cn rou make our nlun your piramt‘nent Haulqnnneu for tadio re-

twator-

twater-Rent 46 Power Pa

twater-Kent 37.38 Power Tranaformers.

ent :7 -38 Cﬂmdensﬁ: Blocks wit
b Ce

vent 40 Power Pnck

ocks with chol

tor A P wer Transiormer:
Vi wtor Condenser Blocks 103 m(d
Victor Condens: Hknks tur wodel: .
(-clunne MAJE Renlncamem P nr\l——
Filament ule lrululnrmcr D06 set 90,
Plate & 230 Filament Lransformer——7P6
Filament Fransfutiners——7HPS
Choken 7Pl sets 70-71-72. ..
Filter Chokes 9P°6 neta 904“-02
Chokes SP3-6 Nate $0-81-82. .
.15, Qutpnt Vransformers No.
B I' Output ‘Transformers No. 134 acts 20-H1-9
tic (i-1 Dynamio Smm ers.
-l:uesuo G-2 Dynumle Speskera.
DiAL CABLES for any radio. .
A complete atock of radio part
Whatever you need—write us firat,
Parta stocked for rndlo Amateurs,
E FOR FREE BULLETIN
No order too o -Il lor us to uh}. Wa ship to. any part o' the World:
Send 20%. with all tage.

udio
buown & parie g, It It's Radio - We Have It "

MAURICE SCHWARTZ & SUN 710-712 Broadway, Schenectady, N. Y.

inl
r all your needs.
Our prices are always lower!

Get Started in
= RADIO

Write for free book-
let telling about this
growing and most
promising industry.
The radio operator
is an officer aboard
ship. His work is
light, pleasant and
L : ) interesting. He has
many opportunities
to travel to all parts of the world.
A new course in TELEVISION starting soon.

Full information on request.

EDUCATIONAL DEPARTMENT
WEST Y M A 17 W. 63d St.
New York

SIDE
12 TUBE SUPER

GONSOLE MODEL
COMPLETE with TUBES

675

The Roosevelt 12 - Tube
Super Master is a brand
new, precision built  re-
reiver. years ahead in eir-
cuit design and efficiency.
Uses 4 Variable-Mu bcreen-
grid tubes and double
push-pull P’entodes. Auto-
m:mc volume comrol pre-
vents ‘‘blasting®’ the locals
and fading on the dhtam
signals.  Actual 7% K.C. }
selectivity, Tremcndnus i
power and perfect tone,
And think! Only $67.50
for set. beautiful high grade
console, full 12-inch Sta-
dium speaker, all tuf
and aerinl. List Price SlG.; 00.
ate. Order direct from this announcement.
it you're not satisfied.

All ready to oper-
Money back
Dealers, write for the most in-
teresting radio uceal ever offered.

COMMONWEALTH RADIO MFG. CO.

2208 Milwaukee Ave., Dept. 10 Chicago, Iil.
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FREE RADIO BOOK~

describes many opportunities

Hundreds of Men
Have Won Sucecess
This Way

The National Radio Insti-
tute is the pioneer home-
study Radio school. It has
repare un s of men
or the Radio profession—
some of them now holding
leading ?smons in this io-
dustry, Youll find R. 1
trained men in 4

every Radio organiza

any importance throughout
the country. The same prac-
tical tested training that en-
abled these men to Ret ahead
is now open to you. And
this training has bLeen im-
roved. enlarged greatly to
ecp up with the constant
expansion of Radio oppor-

B tunities.

Has Made $10,000
More in Radio

“] can safely say

that 1have made

10.000

adjo than
! would have made

en 1 en-

rolled with you
1 didn’t know a
volt from an am-
pere, 1 nd\‘xtse
ambitious young men to
:llt jnto Radio. There is no
greater opportunity.’’—Victor
Osgood, St. Cloud Ave..

yif I d  con-
4 {inued at the old
f b. Wh

L.
YVest Orange, N. J.
Over $400 Monthly

I had 15 years
as tmvelix:{; sales-
and was

man
making good
money, gut could
see the  oppor-

tunities in

ever.

fore. 1havemade

more than $400 each month.

1 can’t say_too mnch for your

school.”’— J.  G. _Dahlstead.

gadio Station KYA, BSan
‘rancisco, Cal.

to make BIG MONEY

in Radio~Talking Movies
( Television also Included)

Here's a famous book that has shown many 8 man the way
to “cash in” on the big-pay opportunities in Radio. I'm not
asking $5 or $6 for it—it's FKEE. If you're earning a penny
less than $50 a week, mail the coupon below and get a
copy of this free Radio book. It will be a revelation to you!

Many Make $50 to $100 a Week

Radio—the NEW, uncrowded, growing, live-wire profession—
needs many trained men for its good jobs every year. Tele-
vision, Talking Movies, Aircraft Radio, Radio Servicing and
Merchandising, trans-Atlantic Radio Telephony and many other
opportunities are thoroughly covered by N. R. I. training. Each
one means more big-money opportunities for a traincd Radio
man. My book gives the facts about these Radio opportunities.
And more—it tells how you can get all the training you need,
quickly and easily in your epare hours at home, by my new
and practical methods. In a short time, through my training,
you will be prepared to take advantage of these big-money
Radio opportunities. My Free Book will give you all the facts
and proof of what I have done for hundreds of other men.

Extra Dollars for You Almost at Once

Think of making $15, $20, $30 extra each week ‘“‘on the side,” without in-
terfering with your regular job! 111 show you how to do that, too, by
using gpare time that you're wasting now. I'll show you how to turn
what I'm teachmg you into cash almost at once, when iou and I get
sgrted together. My Free Book tells You all about it. If you send for
the book today, and if you have the average maun’s ability, it's possible
for you to be making extra money in less than thirty days from now.
And you can be ready for a good full-time Radio position after cight
to twelve months of spare-time training.

§'11 Send You This Big NEW 64-Page
Book FREE

My book is filled with photos and facts—the pay-raising
facts you want to read. If you're interested in Radio, or
if you’re interested in making more money. you owe it
to Yourself to read this book. The hook absolutely won't
cost you a cent, and you p\lace vourself wnder no obliga-
tion by sending for it. No previous Radio experience
needed to take advantage of this offer. No special
gchooling required. Fill in and mail the coupon NOW!

Address J. E. SMITH, President
National Radio Institute, Dept. 2CRA, Washington, D. C.

4
J. B. Smith

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

Dept. 2CRA, Washington, D. C.

Dear Mr. Smith: Kindly send me a free copy of your
famous 64-page Kadio book, which tells all about the
big-pay opportunities in Radio. Talking Movies, Air-
craft Radig, Servicing and Merchandising. and those
coming in Television, and how you_ can train me at
home to take advantage of them. I understand this placcs
me under no obligation and that nd salesman will call

Name.

Address.

Town....

—— e i —— e —— e — — ]
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Rapio NEws ror MarcH, 1932

Radio Science Abstracts

(Continued from page 789)

ing other equations in which the hegative
quantity may be substituted.

We have covered this method of harmonic
analysis in considerable detail, for we feel
the method outlined may prove very useful
! ta epginecrs who have to work with tube
circuits.

What’s New 1n Radio
(Continued from page 785)

ting cquipment and all types of portable ra-
dio apparatus where space is limited. It is
casily and quickly attached without employ-

ing special icols. Type BMD is a dual-
range instrument with a graduated scale of
©-100-0. The BMC model operates in a
clockwise direction with scale reading 200-0.

Maker—National Company, Inc., 61 Sher-
man St., Malden, Mass.

[_atest Radio Patents
(Continued from page 790)

N. V.. assignor to Bausch & Lomb Opti-
cal Company, Rochester, N. Y., a Cor-
poration of New York. Filed June 29,
1929. Serial No. 374,711. 9 Claims.

1. Apparatus jor reproducing sound com-
prising in combination a light source, a film
bearing a sound record in positidn to be
illuminated by said source, a light-sensitive
cell and means defining a curved slit posi-
tioned between said film and said cell with
the concave side of the slit facing the film.

BUFFALO, N. Y.—Motorists with radios
attached to their cars must announce this
fact to customs officers in going into Can-
ada, and also pay a fee of $1. The fee is

! required for all radios in the northern coun-

| Must Declare Radios
|

try. It may be paid through postmasters
in the larger cities and towns. After touring
Canada, motorists should call attention to
the radio so that it may be checked off their
customs permit.
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SUPREME
DIAGNOMETER
AAAT
1]

5 Ultra-modern essential testing in-
[ struments in | for the price of

The service instrument that remade radio
history. You can hardly believe your eyes,
that one compact instrument can do so much
so quickly and so positively. Super-Diag-
nometer, Shielded Oscillator, Advanced Tube
Tester, Ohm-Megohmmeter, Capacitor Tester
—all in one. Puts you on to otP every service
problem in a twinkling. AsE your jobber for
a demonstration and let that open your cyes
to the wonders of Supreme Diagnometer
AAA 1—the instrument you need to keep in
step with the science of radio service and to
simplify it.

Dealers’ net price f.0.b. Green- $1 4750

wood, Miss.. . .. ..

Deal yourself
the winning hand this year

1932 Supreme Service Instruments

Here's the winning hand for 1932
in the radio service world —new
“Supreme’’  service instruments.
Each a “drawing”’ card for the kind
of business that payvs best. Each a
trump in its ficld—cach an instru-
ment chat really costs you nothing,
so promptly does it pay for itself
and then some. in time saved—
money made.

Deal vourself the winning hand
in 1932 or at least one "card” " that’ll
cash vou in. Send the coupon—
doesn’t cost or obligate vou. Get a
demonstration from the good jobber
who is giving himscﬁ and his
customers & big hand in 1932 with
new SUPREME service instruments.

SUPREME
SET ANALYZER
MODEL 90

The famous one meter set tester
that offcrs some of the unequalled
features of the AAA 1 Diagnometer
—and all of its own famous 1932
?upcrli)oritics. Dealers’ net  price

.0.b. 3

C Greenwood, §7850
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MODEL 70-SUPREME OSCILLATOR

—thoroughly shielded, completely attenuated—output
meter—high resistance ohmmeter. Dealers’ net price

f.o.b. Greenwood, Miss., less tubes and

batteries. . ... ... . $4975
SUPREME OUTPUT OHMMETER........... $30.00
Handsome carryving case for both and

ACCESSOTICS. « v ottt et $5.00

MODEL 60 -handy oscillator—Supreme val-
ue. Dealers” net price f.o.b. Greenwood, Miss. 33000
Portable type. . ... L oy

cxtra
SUPREME MODEL 40 Counter tube checker.
“Supreme by comparison”. Dealers’ net price
t.o.b. Greenwood, Miss. ... ............... 330
Portable type. ool 3

Distributors in all principal cities
Foreign Division

130 West gand Streer, New York City

Cable Address Lopreh, New York
[ SUPREME INSTRUMENTS CORPORATION I

| 428 Supreme Building, Greenwood, Miss.

Please send me tull particulars on Supreme Diagnometer AAA 1, |
I Supreme Set Analyzer Model go. Supreme Model 6o. Supreme |
| Model yo. Supreme Model 0.

| Address..........o 6000 ‘
| Ciey State

I_]nhhcr') NaMe . e :
| Cuy Setre PUTTTTIPT I,
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Entirely NEW Circuit
All Waves on
ONE CALIBRATED DIAL

Silver~Marshall 727 World Superhet
= j _ iLAJ ré. A

ONE DIAL

calibrated on both broadcast and all 4 short-wave bands, plus
ONE noncritical auxiliary trimmer for short-wave

ENTIRELY NEW CIRCUIT

(patents applied for) allows accurate dial calibration for all FIVE bands

TRUE AUTOMATIC VOLUME CONTROL
METER TUNING
TEN TUBES
FRACTIONAL MICROVOLT SENSITIVITY
ABSOLUTE 10 kc SELECTIVITY
PUSH-PULL PENTODE TUBES—6 watts output
11v,” ELECTRO DYNAMIC COMPENSATED SPEAKER

F ---------------------------------- [ ] I - -
OGN ' Price, for chassis and speaker (wired)
GO LGS LR S S LR : $99.50 List. Write for discounts

! [1Please send me full details on the &M §

1 727 (enclosed you will find 2c). .

] a

! ['Please send me FREE vour latest Gen- § SILVER'MAR SHALL) InC.
i eral Parts Caralog. ' 6405 West 65th Street Chicaggs, U. S, A.
: . : Cunadian Division:

B NAME C SILVER-MARSHALL of CANAD?Y, L

: ] 75 Sherbourne Street, Toronto
e, Export Office: 41 Water Street, New York City, U. S. A.

— — . e el gee s s e
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