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I) URING 1931 there was published in Rabpro News a series of articles
describing the use and .lppllcmlon of mathematics in radio. written
authoritatively by Mr. I. E. Smith. President of the National Radio Inst
tute, of Washington, ) C.

These articles begin with the simple rules of Arithmetic. and extend through
\lgebra, Geometry, and Trigonometry., Each subject is treated carefully,

Special Offer No. 1—

Special Offer No. 2
101 Radio Hook-Ups Now 25c¢

Here's a big. attractively bound (Red Bristol) edition of the book that
every man interested in radio has been eagerly looking for! As its name
implies, this book contains complete diagrams and descnptlons of the most
popular tvpes of rcceivers. short -wave transmitters. test apparatus and
amptifiers or units thereof used in virtually every field of radio activity.
Popular demand has resulted in the publishing of this edition, priced 10 meet
the current market.

Special Offer No. 3
101 Radio HOOk-UpS (FREE with subscription for

Rabio NEws for next § issues) for Sl

Special Offer No. 4

Short-Wave Manual Now 25¢
(Regular price 50c)

Experience the thrills of the Short Waves—of hearing Furope, Africa or
Australia, direct as clearly as native stations. This hig book. replete with
illustrations and how-to-build diagrams and plans crowded with 28 chapters
by foremost S-W authorities. represents the last word in authentic S-\V
data. Brings you more information than books selling at ten times its price.

Special Offer No. §
Short-Wave Manual (FREE with subscription for
Rabio NEWS for next 5 issues) for sl

Special Offer No. 6
1001 Radio Questions and Answers
(Regular price 50c) Now 25¢

If you own a radio, you nced this book. FEverything you want to know
about radio is in it. from *How to Kill Qutside Radio Noises,” to a clear
description of the newest tubes and how to use them. 1f you have a ques-
tion on radio. here is your answer and a thousand more. 96 illustrated
pages. Large, 9 by 12 inch size. Beautiful colored cover.

Special Offer No. 7
This book FREE with subscription for Rapio NEWS for
next § issues for

RADIO NEWS, Dept. 8, 222 W. 39th St., New Yerk, N. Y.

Enclosed find §... , eovering special offers

Book titles Subscription months

Regin subseription with issue. If renewal, check here [.
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Mathematics in Radio

RADIO NEWS LIBRARY SPECIAL OFFERS

a}z]ld in simple terms, clearly illustrated with easy-to-read diagrams and
charts.

At the insistent request of our readers, we have arranged to have these
articles reprinted in booklet form, one booklet to each subject. \We are
now prepared to offer the complete set as illustrated above FREE with
each subscription for Rabro NEws for 11 issues at the special price of $2.

“Mathematics in Radio” FREE with 11 issues of
Rapio NEws for $2

Special Offer No. 8

Short Waves, by Leutz
(Regular price $3)

This is the most complete hook on short waves vet issued. published by
Charles R. Leutz and Robert B. Gable. The chapters on the propagation
of short waves and directional antennas with their applications to the trans.
atlantic_radio links are the most complete of any yet available in hook
form. Skip distance. useful range and how they are aftected Lhv dav. night
or ‘season are exhaustively treated. Amateur and broadcast equinment.
airplane radio. television and medical applications are among the other
subiects covered. All the latest systems for the guiding of airnlanes in fog.
American and Luropean television svstems. the bloodless electric knife and
many other late developments have here been brought together for the first |
time in a single volume.

Special Offer No. 9
How to Make Money in Radio Servicing

Written by Zeh Bouck, especially for Rapio NEws. this book is the auswer
to the burning question of the hour. Prepared after months of efiort, and
at great cxpense. it tells the radio serviceman lhow to make his business
show a proft. .And what is more important in times such as these?

The active serviceman, and also the amateur experimenter who desires to
turn his knowledge and experience into practical money-making channels,
will find this book indispensable. It tells you how, and when, and why to
do things. It is practical, up to the minute, and complete.

This book is not for sale at any price. But, you do not need to pay for it—
it is our gift to you, with a specially reduced price subscription for Rapio
NEws for the next 7 issues at $1. You save 75c over the newsstand price
of the magazines, in addition to securing this book without extra cost.

Now S1.50

Special Offer No. 10
Advertising Mat Service $1

Servicemen and dealers will find the mats (nine in all) included in this
advertising service will be very helpful and a big saving in connection with
their newspaper advertising work. Each one of these have been tried and
proven. For full description see page 951, in the May, 1932, issue of
Rabio NEws.

Special Offer No. 11

Radio Trouble-Finder Now 15¢
(Formerly 25¢)

If you do not have a copy of this hook in vour radio library, here is your
chance to get one at a saving. The “I'ronble-Finder is worth its weight in
gold when vour radio fails to perform when a tig program is on. It tells
vou what to do to quickly find and repair the trouble.

Special Offer No. 12

23 Lessons in Radio (with the next 7 issues of
Rapio NEws) for

Radio men, young and old. needing a reference book which contains the
fundamental principles of radio—more experienced men \vantmg the lmtst
dope on the essentials—all will find 23 Lessons in Radio” the answer!

A Few of the Subjects Covered:

Flementary Radio Theory—The Detector Tube—Construction of a Two-
Stage Audio-Frequency Amplifier—Hew the Radio-Frequency Amplifier
Works—A Short-Wave Receiver—Principles of Transmitting and Receiv-
ing—Complete Chart of Standard Radio Symbols-——How to Build R.F.
Tuner—A Three.-Stage Resistance Coupled Audio-Frequency Amplifier—
The How and Why of B.-Power Units—Breaking Intc the Amateur Game—
A Code Test Outfit—Circuit. Constructional and Operating Details of a
Low-Power Transmitter—How the Vacuum Tube Works—Battery Con-
struction Details—How to Analyze Receiver Circuits.
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Proved by independent labora-
tory tests and by practical use
to be the greatest radio achieve-
ment of all time!

Such a receiver as the de luxe Scott All-Wave is still generally considered
impossible. Yet, here it is! A 15-550 meter receiver without plug-in coils
that tunes the whole range with absolute precision, on Owe dial—without
the help of trimmers. But that’s not all. The de luxe Scort ALL-WavE
incorporates far greater sensitivity, and obviously better selectivity than have
ever been considered possible of attainment. And with it all, a tonal out-
put that is guaranteed to be as perfect as the tonal input at the station!

Here IS Sensitivit

#12/1000ths of a microvolt per meter at 1400 K. C. and 6/10ths of a
microvolt at 600 K. C. This is an average of several thousand times more
sensitivity than engineers have ever considered practical. And this sensi-
tivity would not be practical even in the de luxe Scott All-Wave were it
not for the unique means by which this receiver lowers the natural noise
level of reception. But it IS practical in the de luxe Scorr ALL-WavE,

- and the 12/1000ths to 6/10ths microvolt per meter sensitivity brings in
stations, at most any distance, with local volume. Stations that no other
receiver could ever hope to get, come in on the de luxe Scott All-Wave,
with enough volume to be heard a block away!

Entirely New Selectivity

No receiver in existence today can demonstrate such ideal selectivity as the
de luxe ScorT ALL-Wave, *At 1000 K. C. it gives 4.5 K. C. separation
provided the field strength of one station does not exceed the other by
more than 10 times. It gives 9 K. C. separation when the field strength
of one station exceeds the other 100 times. At 200 times feld strength it
separates by 10 K. C. At 5000 times field strength, the separation is 20
K. C, and mind you—cnly OnE dial, and without trimmers
of any kind!

65

including the speaker, proves the Scott All-Wave capable of absolute re-
production. This curve is flat within plus or minus 2 deci bells from 30
to 3000 cycles. This means that the human ear cannot detect any differ-
ence or loss in frequencies between a selection as it is being played before
the microphone and as it comes from the de luxe Scort ALL-WaVE,

Regular ‘Round the World Reception
Now Even MORE Enjoyable

The standard Scott All-Wave of 1931 gave dependable, daily, *round the
world reception. This new de luxe Scort ALL-Wave brings in the entire
world with perfect ease and convenience—one dial—no trimmers—no plug-
in coils. From France to Japan—from England to Australia, and from
Alaska to the Argentine—they’re all on the single dial of the de luxe
Scorr ALL-WaVE—waiting to thrill you as you’ve never been thrilled
before. London, Paris, Berlin, Madrid, Sydney, Melbourne, Saigon,
Buenos Aires, Bogota, and dozens of others are within easy, daily range of
the de luxe Scott All-Wave 15-550 meter supetheterodyne.

Send the COUPON for Curves and Proof

The story of Scott precision engineering as applied to the development
and final attainment of complete perfection in the de luxe Scott All-Wave
reveals the most outstanding radio facts of the day. The coupon will bring
it to you FrREE—also unquestionable Proor that the de luxe Scort ArLL-
WavE Is the ONE receiver that can guarantee easy, enjoyable, dependable,
daily, "round the world reception. Clip the coupon. Send it now.

*Measurements made by Radio Call Book Laboratory

i

Absolute Reproduction ! “ > Lrsomato 2 . 1

. HE o « OCOTT KADIO ABORATORIES, INC, L

e v ol vasponse of the de Luxe Scort ALLWave, as der {4450 Ravesswood Ave, Dept. N-82, Chicage, I g
7 e R S (F GO Gt Aape : Send me full particulars of the de luxe Scorr ALL-Wave. .

1 1

E. H. SCOTT RADIO LABORATORIES, INC. ] pl i
4450 Ravenswood Ave., Dept. N-82, Chicago [ Street !

{ Town State. :

e -
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Midwest
: 4-Tube HESE sensa-
1 Short-W tional new Mid- @58
| ort-Wave | .t ALL WORLD, | .

[ Converter|{ ALL \WAVE 15 to 550
e meter sets bring you
o Convertsany | ¢he WHOLE WORLD

AV A C. set of ade- A 2
® ;;- (qvate sonsitivity | of Radio. SHORT-

relcfg(’”ﬂfo?_hlf’fc‘e‘;)"g“)’ﬁ WAVE and standard
A4 C

of foreign short-wave broadcasts, airplanc | Wave broadgasts _not
conversations, ships at sen. ctc. Low factory | onlyfrom U.S. stations,

price—completely assembled—now only $16.75. coast to coast, but from
] . . . 1 S ’ . -
Coupon brings full details. Mail it NOW! many foreign countries, ——

' Canada, Mexico, Cuba, PEa=s MIDWEST
Hawaii come in like locals. SUPER

Scores of letters on file in our office show that 11 T “ B

Midwest users are regularly enjoying foreign = HET.

progx:an;s from a(lll over ({.hle \lvorgld. You'll be BALANCED SUPER- COMPLETELY

. positively amazed and delighted. HETERODYNE UNIT ;

! oé;?:;;:lﬁ;;ﬁ:t 30 DAYS TRIAL: Select the Midwest you REAL AUTOMATIC VOL: ASSEMBLED
west owners have log- want and try it 30 days—{ree—in your own {JME CONTROL, PIN-DOT
ged these and many home. Satisfaction or no sale—that’s the Mid- SELECTIVITY, LARGE-
other forecign stations: west way, SIZE ELECTRO-DYNAMIC

Gets Germany, ltaly, France SPEAKER that reproduces

FYA....Pontoise, Fr. . o o ; 5
ey ”o“m‘]dc 4 “March 2nd; I picked up Germany, France and Italy. O VOICE OF MUSiC without distortion. All the lat-
""" the following day, 1 got Rome again and heard all the musi: est features. And you buy it direct from the

GRBW....Rugby, Eng. from the Royal Opera House.”  A. Musconi, 7122 FPaschall : Uy {
: sby, Eng Ave., Philadelphia, Pa. Midwest factory at a positive saving of 309, to
G5SW...Chelmsford, ol . 5 Ty % 0
England Bermuda, Philippines, Switzerland, Rome 50%,. 30 days’ free trial—and easy payments
HVY Vatican “Have picked up Vancouver, B . Hamilton, Bermuda; if you wish. Coupon brings full detzils mail it
City, Ital Geneva, Switzerland; also Philippine lslands and 12-RO, NO\V'
ity, ltaly Rome, Italy.” Geo. Kulir, 218 Division St., Bellevue, Ky. 8

12RO... .Rome, Italy

1
VK2ME Sydnoy.Ans, Holds VK2ME Two Hours!

"I heard VK2ME, Australia, this morning and held them

N N N

VE9DR.Drummond- 2{“ ovﬁrh\[wj) hours.” E. Applebaun:, 334 Johnson Ave., |
1 cwark, - J

— Hv“leéfalm P - MIDWEST RADIO CORP., I

}-([)ar:vaiiu u, BUY Direct from Factory — Save 50% I Dept. 94, Cincinnati, Ohio. |

RV15... .Russia Every Midwest set is{ fully assembled, thoroughly tested, comes | Without obligation send me vour new 1932 catalog |
F31CD. . Indo-China to you ready to plugin, and is backed by an absolute guaran- and complete details of 13- and 13-tube All-World,

i e ANCO; 2 tee of satisfaction. Mail coupon now! The big new Midwest | All-Wave Combiratior.s, 4-tube Converter, 9-and 11- |
XDA....Mexico City Catalog shows sensational bargains in 13- and 15-tube ALL- | tube Super-Heterodynes, low factory prices, easy |
HEKA....Colombia WORLD, ALL-WAVE Combinations, 9- and 11-tube Super terms and liberal 30-day frec trial offer.
oCl1 Lima, Peru Hets,, 4-tube Short-Wave Converter and new AIRCELL | |

""" o B BATTERY sets. Get all the facts before you buy a redio of | . |

RABAT. Morocco any kind. INXMCIH vy mtinolh o o 8 bt sl 8 e b~ marrese: e

PRADO.Ecuador I I

Additional proof I AAOTCSS 3w edin Bt s o misdE s b oidb b - ormod s bie |
fromn some of the thou- | |
sands of Midwest us- | |
ers sent with catalog. | TOWN .t it ieeeianianss StatCes pae s g |
| !
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The Editor—to

HE short-wave listener is now

coming into his own! With the

new receivers described in this is-
sue it is easily possible to sit down any
day of the year and listen to stations
operating on the short waves from lit-
crally all over the world—and some of
these receivers cover the broadcast band
as well.

THERE 1s not the slightest
doubt in the Editor’s mind but
that short waves offer more
thrills and newer enjoyment
than any other field in radio at
the present time. That does
not mean at all that the broad-
cast range of programs has lost
appeal, but it does mean that
the listener has at his disposal
devices that now give him re-
liable reception of foreign pro-
grams—programs of different
caste than our own, programs
that are quaint, that originate
from the Orient and from the
Antipodes.

Jarax, Australia, Africa, Ha-
waii, Europe —the world’s
voices in your ears! Discor-
dant Eastern music, cymbals,
foreign tongues, contact with
exploring expeditions, a lion
hunt, a police chase of crimi-
nals, airplanes over mid-ocean,
motor-boat races, golf tourna-
ments, war—you meet all of
these on the high seas of the
short waves.

Axp this issue of Rapro
News gives you the data on
how to get started in this field
and how to get successful re-
sults, too! ~Besides that, each consecu-
tive issue of the magazine gives you
technical data on receivers and trans-
mitters for the ultra-short waves below
ten meters.

k% %

PrINTED on this page is a reproduc-
tion of a photograph of the largest
ultra-short-wave transmitter in the
world, located in Berlin. The unusual
form of the antenna for this station is
located on the roof of the Europa build-
ing. The transmitter works at a wave-
length of seven meters and it is intended
for broadcast transmission on the ultra-
short waves as well as for the introduc-
tion of television.

* %k ok

OTHER interesting and instructive ar-
ticles appearing within the pages of this
magazine this month are the following:
“Music from Electrons,” showing how
Professor Theremin uses vacuum tubes
and associate apparatus in a unique way
to produce entirely new musical instru-
ments. Experimenters will be interested

in the article on “Making a Head Am-
plifier” for the condenser microphone
already described. Then there are ar-

ticles on “Radio’s Evolution,” a hearing
device to help the deaf in the theatre,
a new noise-meastring meter which
should be valuable to scientists, an ar-
ticle containing information regarding

installatien of automobile radio sets, a
new portable receiver, and an article on
the uses of radio by a great city.

P

Tuese are exclusive of the helpful
material to be found in the departments,
including “Radio Science Abstracts,”
which contains a new feature; “Latest
Radio Patents,” “With the Experi-
menters” and a new department for
radio operaters which will be called
UQRD.77

Coaixg over the Editor’s desk are an
increasing number of letters from our
readers that warm the cockles of our
respective editorial hearts. Iere are
some excerpts:

x k%

“I mavE taken your magazine for
years and would just as soon miss a
meal as one of the issues of Rabio
News. And the magazine is getting

better every month. I especially like
the two departments, the ‘Service

wwWw-americanradiohistorv com
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Bench’ and ‘With the Experimenters.””
Dennis E. WaTsox,
Radiotrician Graduate of R.C.A,,
Fenton, Mich.

“I WANT to express my appreciation
of the very fine articles on ‘Radio
Fever,” ‘Radio Surgery’ and the
new articles, ‘Radio Guards the
Baby’ and the article on germ
life, ‘Sounds That Microbes
Make.” As a medical student,
as well as radio enthusiast, T
find them highly instructive
and unusully interesting.”

IsaDOR BERNSTEIXN,
Brooklyn, N. Y.

“TI AM a serviceman, and of
course the first thing I look for
in your magazine is the ‘Ser-
vice Bench.” T have picked up
much valuable information
from this department.”

WALTER A. BECKMAN,
Philadelphia, Pa.

Bk %

“I mave only been a reader
of your valuable magazine since
January, this year, but I am
very pleased with it. I had it
recommended to me by the
staff of Majestic Distributors,
Ltd., as T merchandise these
well-known sets.”

W. Y. SHAW,

No. Huddersfield, England.

x % %
“T am a regular reader of

Rapio News, and really think

it is the best magazine the ra-

dio amateur can buy.”

FreD XANDER, Lehighton, Pa.

“T am a subscriber to Rapro NEws,
and believe it to be the best radio maga-
zine published. I read it from cover
to cover.”

S. L. StanBroUGH, Kansas City, Mo.

“Rapro News is increasingly interest-
ing with the progress of time. You must
be responsible for a tremendous in-
crease of knowledge in radio science by
your recent articles on ‘Mathematics in
Radio,” ‘Graphs and Charts,’ ‘Electric
Filter Design,” ‘Radio Physics Course,’
etc. You are giving us something worth
reading and invaluable to your readers.”

C. H. Day,
Las Flores, Argentine Republic.

AxD what more can the Editors ask
as full payment for their efforts?
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This Beautiful

Magazine Binder

FrREE
with

File Your Copies of R

2-Year Subscription for

RADIO NEWS

FTER months of experimenting and exhaustive tests,
we have secured for you this handsome binder,
manufactured to hold 24 copics of Rapro NEws. A com-
plete two-ycar file of issues.

Strongly made, durably covered in washable tan pig-
skin iabricoid, embossed in gold, with all metal parts
plated, this binder is built to give a life-time of service.
It is a binder which you will be proud to add to vour
“Radio Library” shelves.

= Tor a limited time, we are offering one of these hand-
=—some binders FREE with a 2-year subscription for
Rapro NEws.

You Save $2.00

But that is not all—In addition to securing this binder
absolutely iree of charge, you also save $2.00 on your
Z-year subscription. 24 copies of Rapio Nrws pur-
chased on the news-stands would cost you $6.00, but by
our special offer you pay only $4. saving $2.00. Even
if vou were to purchase 2 separate annual subscriptions
Here at the regular price of $2.50 you would still save money
on this offer.

Easy to Insert Copies

Only a few scconds are required to msert each new
issue of Rapro News into this hinder, as it is delivered

Your Name Sfumped on the Cover to you egich month by thgz postman. And, once ﬁle(},
copies will not become mislaid or soiled. Your file is

17 vou desire it, we will have your name embossed on gll\\'zlys available for instant easy referens:e. The binder
the front cover in gold, in the space provided. (Sce is so constructed as to permit vour copies to lay open

. . A flat, making easy reading. All pages ar r visible.
illustration.)  There 1s a small additional charge of t, making easy reading. All pages are fully visible

25¢ to cover the actual cost to us of this stamping.

RADIO NEWS, Dept. S-A

222 W, 39th St.,, New York, N. Y.

SUPPIY Limited—Order Prompﬂy Luclosed is $4 to cover the entire cost of my 2-year sub-
scription for RADIO NLEWS magazine. I understand I am
to receive one of your 24-copy “Radio Library” binders
FRIEE of charge.

Our supply of these binders is limited, therefore we
sugeest that you send us your order promptly. This
olfer is open for either new or renewal subscriptions.

Print
| Use the order blank attached today! ANEIENS

This 1s a necw subscription—begin with issue dated
(If renewal subscription. check here

I want my nane embossed on the front cover, and am en-
closing 25¢ to cover the additional cost.

Foreign and Canadian Price, $6.00.
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Modern Arm of the Law—Auto Radio

Newest and most eflective police equipment in enabling the j<rces of law and order io place

criminals “on the spot” themselves, is found in the automcoile radio installations already

doled out to 250 motor-patrol cruisers in New York City. What good are guns or strong

arms after the criminal cscapes? The new radio equipment brings the police officers to
the scene of the crime often while it is being commitied.
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MUNICIPAL RA

How America’s greatest city is using radio communication,
not only in reaching its more than seven million citizens in
their homes, but as the invisible ears of its police, fire-fight-
ing, harbor-patrol and aviation forces—a medium of instant
contact that is bound to increase the efficiency of these forces
in protecting and preserving human life and property

ADIO, long recognized as an in-
valuable police weapon in the

war against crime, is also play-
g 1mportant réles in many other phases of civic

TVOLUME X1V AN UMBER 2

) [ O

merous schoolrooms are equipped with
receivers for educational broadcasts.
Radio weather reports are invaluable
aids to aviators leaving and arriving at the municipal airport.
municipal government in a number of American cities. The police radio system of New York is generally accepted
Municipalities throughout the United States have studied as the most valuable of the civic radio services to public wel-
the numerous public services rendered by radio and are spend- fare. Since the system was officially launched last Winter,
ing millions of dollars for transmitters and receivers for va- many achievements have been accredited to it. Costing
rious civic purposes. But no other city in the United States $100,000, the New York police radio unit is by far the greatest
—or in the entire world—has sponsored so many types of radio  police radio system in the world.
utilities as has the City of New York. Three transmitters, located at strategic positions, contact
The area of the greatest American city is 319 square miles. 250 police automobiles in the five boroughs of New York. It
The officially estimated population of New York is 7,218,223, is planned to virtually double this total of radio-equipped

By Samuel Kaufman

There are 35046 miles of streets laid out within the city’s
boundaries. TIts total waterfront is 378 miles. The assessed
valuation of taxable metropolitan real estate, including special

franchises, is about $19,-
500,000,000.

These stupendous figures
readily indicate the huge re-
sponsible tasks of city of-
ficials in protecting life and
property. Radio, however,
is making these tasks lighter
and more efficient.

N. Y. Radio Forces

Today 250 radio-equipped
motor-patrol cars cruise
through the city’s streets,
constantly on the alert for
alarms and instructions
from Police Headquarters.
Radio-equipped fire-boats
steam through the nation’s
busiest harbor and its sur-
rounding waters, protecting
water craft and water-front
property. A non-commer-
cial broadcasting station is
operated by the city. Radio
is listed as a major subject
in the municipal technical
high schools with up-to-date
equipment on hand for stu-
dents’ experiments. Nu-

motor cars.

g

THE VOICE OF NEW YORK

One of the city’s trucks which can be set up to recei-vej .broad-
casting from the municipal station awhen important political or
civic events are to be held

71

The receivers are 7-tube superheterodyne sets which are
pre-tuned and locked to the police short-wave channel. The

sets can only be adjusted in
the police repair shops, no
policeman being permitted
to tamper with the set in
the cars. Volume and sen-
sitivity controls are mount-
ed on the steering-wheel
shafts of the police cars.
Usually the set and loud-
speaker are placed under
the dashboard. In some of
the small runabouts the ra-
dio chassis is placed in the
rear utility compartment.
In some of the limousine
cruisers the loudspeakers
are mountec¢ in the roof of
the car above an open grille.

Headguarters Unit

The main transmitter, a
500-watt unit, is located at
Police Headquarters, where
all of the police alarms orig-
inate. The entire headquar-
ters radio unit is located in
a circular room atop the
building. Two auxiliary sta-
tions, sharing the same
wavelength, are situated in
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READY AND WAITING
Radiv-equipped police cars can now
he seen parked at the curb waiting
for a call that brings them often
within twe minutes directly to the
scene of criminal activity achile the
crime is being committed, resulting in
the apprehension of the guilty per-
sons. At right,interior vieaw of a police
sedan, shoxwing the officer receiving
tustructions as he patrols the city
streets ready for any emergency that

might arise avithin his beat

the Bronx and Brooklyn. The auxil-
lary stations, each on 400 watts of
power, are operated by remote con-
trol by the police dispatcher at head-
quarters. The three stations are not
synchronized but are used in direct
rotation from the single headquarter’s
microphone for the same police
alarms. The purpose of the
triplicate alarm method is to as-
sure covering the entire city as
well as to penetrate certain lo-
cations where reception condi-
tions might otherwise be unfa-
vorable. The call letters of the
Manhattan (headquarters),
Bronx and Brooklyn transmitters

are, respectively, WPEG, WPEF

and WPEE.

The Dispatcher’s Desk

A large U-shaped chart table is
used by the police dispatcher in
the headquarters transmitter
room. Under its glass top are
large maps of the city’s streets.
The dispatcher and his assistants
move brass markers to different
positions on the charts to denote
the location of every police ra-
dio car. The markers are num-
bered and bear insignia denoting
the types of vehicle. The patrol
cars range from two-man run-
abouts to seven-man limousines.
When a radio set is reported out
of commission. a brass ring is
placed over the corresponding
counter so that the dispatcher
will not call that particular car
but will hail the next nearest one
in the event of an alarm in the
district.

Before police signals went on

Rapio News ror Avcust, 1932

the air, police officials were quite con-
cerned over the possibility that the public
would listen in to the alarms and hasten
to the scenes of the reported crimes or
disturbances. Through the uses of code
phrases such as “Car 606! Proceed to
1401 Astoria Boulevard. Code 30,” the
specified car will hasten to the designated
spot with the knowledge that a certain
type of felony or misdemeanor was com-
mitted. Thus all dramatic phraseology
is tabooed and replaced with formal po-
lice orders that can be interpreted by the
policemen alone. Although the addresses
are mentioned on the air, no crowds at
the respective locations were attributed
to the radio alarms.

Upon launching the radio system, Po-
lice Commissioner Edward P. Mulrooney
stated: “Through the medium of this
system it will be possible to imme-
diately transmit to the patrol cars
orders and direction to repair to
scenes of crimes or disturbances. A
full measure of service cannot be de-
rived from this system, however,
without the co-operation of the pub-
lic, and all citizens are requested
that when their attention is directed
to occurances such as hold-ups,
burglaries, crimes of violence, catas-
trophes and dangerous or unusual
conditions, they immediately tele-
phone to the Police Department and,
if at all possible, to transmit descrip-
tion or license number of automobiles
concerned. Such information will
greatly facilitate the dispatching of
scout and patrol cars to the scene of
crime or disturbance.”

The First Alarm

Just a few minutes after the
Mayor and Police Commissioner
launched the radio system, the first
alarm went on the air. An average
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POLICE RADIO DISPATCHER AND CONTROL BOARD

The control oficer sits at a U-shaped desk-map of the municipal area, on whick he
records the exact position of all radio-equipped patrol cars
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of 125 calls each day went over the trio
of stations. This daily tota. included
generzl departmental orders and experi-
mental broadcasts as well as actual
alarms.

Among the typical radio alarm accom-
plishments listed by Superintendent of
Police Telegraph William Allan in a re-
port to the Police Commissioner are the
following:

March 30, 1932—12:534 p.m. RMP
1019 and CRMPS 190 to 63 Edge-
combe Avenue near 150th Street, 3rd floor
rear. Burglars in apartment. Signal 30
—1:15 p.m. CRMPS reported they had
arrested two negroes for burglary as a re-
sult of this call by radio. (Det. Di'Mar-
tini, CRMPS 190, 6th Detective Dis-
trict.)

“March 30, 1932—6:08 p.m.
501-642 and CRMPS 211 to
Chambers Street and West
Broadway I.R.T. subway sta-
tion, Manhattan. Signal 30.
—Authority: T. B. Operator
70. Report: Passing coun-
terfeit money.— 6:22 p.m.
Car 501 first on scene and
arrested defendant, who had
presented a five-dollar coun-
terfeit bill. Car 602 on scene
and ordered 1o resume pa-
trol.” i

Quick Action

Thus throughout the first
few wecks of the police ra-
dio’s use, many attempted
felonies and disturbances
were thwarted and quelled by
quick motor patrol response
to the broadcast alarms. Fre-
quently but a few minutes
would elapse between the
broadcast and the actual re-
port of the arrest.

In addition to the automo-

RMP

bile rzdio system, the New York Police Department is con-
tinuing its use of its long-established Station WPY for harbor
This, too, operates on short waves.
tion uses code for contacting incoming ships and has often
been cifective in quelling mutinies or other disorders aboard

communication.
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FIRE-FIGHTERS

RBOR

Lef:, Valentine Fenrich, chief of New York Fire Alarm Telegraph Bureau, seated at the

microphone at fire headquarters in Brooklyn.

At right is the radio installation on the

fire-boat Gaynor, showing both the receiving and transmitting units
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DOWN NEW YORK BAY
The patrol and “acelcome”
ship Macom and its efficient
radio transmitting and re-
ceiving equipment is always
iz direct contact with the
municipal administrative of-
fices. The Macom meets in-
coming ships bringing celeb-
rities who are to be accorded
special receptions by the city
authorilies

ships in New York waters.

The New York Fire De-
partment has conducted nu-
merous radio telephone tests
for two-way communication
between fire-boats and head-
quarters. Sets are installed
on fire-boats, and satisfactory
results have been reported.
At this writing two fire-boat
radio systems are licensed by
the Federal Radio Commis-
sion.  Station WCF at
South Ferry is licensed for

communication with Station WRBE aboard the fire-boat Jokn
Purroy Mitchell, and Station WRDU, at Brooklyn Fire De-
partment Headquarters, contacts Station KGQT aboard the
fire-boat William J. Gaynor. The fire-boat radio systems pro-
vide for the transmission of alarms and instructions to the

floating engines as they steam
through the harbor. Heretofore
the boats often had to return to
their berths before receiving in-
structions to proceed to a fire near
a point they had already passed.

High School Radio

The Brooklyn Technical High
School, which offers a course in
radio mechanics and operation,
takes pride in a standard 1000-
watt transmitter for experimental
purposes. The set, a professional
broadcasting unit, is a duplicate
of the transmitter used by
WNYC, the municipal broadcast-
ing station. 1t operates on a
“phantom” antenna which con-
fines the transmissions to the
school structure and no federal
license is regarded as necessary
for this method.

Although WNYC possesses a
1000-watt transmitter, it can only
use half that power for its broad-
casts under its license. It is op-
erated by the Department of
Plant (Continued on page 118)
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MODERN

IT PLAYS LIKE A CELLO—
Figure 9. But it isn’t one. It is the latest Theremin
fingerboard instrument, in which the sounds are issued
from a loudspeaker

ments employing radio principles, was played recently
in Carnegie Hall in New York City.

Many who attended this demonstration, using ex-
clusively instruments designed and developed by Professor
Leon Ssergejewitsch Theremin, young Russian inventor of wire-
less music, felt that they had seen the launching of the in-
strumentation of tomorrow; of an era of richer mzans for the
expression of artistic feelings and interpretations—not handi-
capped by the physical means of range and threshcld of stand-
ard instruments. In the line of the various instruments this
may mark the first fundamentally new musical development
for the last 100 years. It is a beginning of the use of the
possibilities which dreamers and scientists attach to music,

j- COMPLETE orchestra, consisting exclusively of instru-

Rapio Nrws ror Avceust, 1932

PHYSICISTS ARE USING

usic tfrom

The work of Theremin in producing
the hand has created a sensation in the
developed on improved principles are
cians alike new and original fields of

describes these systems in detail

and with some minor imperfections which show that we are
just at the start of a new musical development.

What is this new ether music we hear so much about? How
is it made, how is it controlled, how is the sound impression
that reaches our ears and finally influences us emotionally
produced? .

For a better understanding of this apparatus, let us go back
to some phenomena that we are all familiar with. Do you
remember the early days of radio, when the receivers started
a long-drawn howl if you approached them? When the set
was perfectly tuned (so long as your hand was near the
panel), but the adjustment was disturbed as soon as the hand
was taken from the dial? Do
you remember the apparatus J
started oscillating in  various H By IrV]ng J,
tuncs and pitches until it was
learned how to properly shield
it? At that time you had witnessed the beginning of ether
music. A nuisance to most of us, these disturbing sounds are
now being harnessed by Theremin.

Theremin drew out that howl into the length of several
octaves, subdivided it into various pitches, controlled its in-
tensity, its timbre and sound pattern and thus psoduced the
wide range of various types of tones available today in his
newest instruments. He made the apparatus for covering,
continuously, the entire musical scale—not only the pre-
ferred spaces as they occur incidentally and undesirably—and
further made it possible to subdivide this scale and to control it.

The first instrument that was brought before the public notice
some years ago was the space-controlled instrument. Figure 1
shows its appearance in its present form. Professor Theremin
stands before his instrument, his right hand near a vertical
antenna post, his left hand over a nickel-plated “ring.” The
nearer the right hand approaches the vertical rod, the higher
is the pitch of the sound produced. If the right hand is moved
back, the distance of the air-layer between the rod and the
right hand is increased and the pitch of the sound gets lower
and lower; the frequency of the sound decreases.

The left hand controls the volume. If it touches the ring.

i

CIRCUIT SHOWING DOUBLE OSCILLATOR

Figure 2. Here is the airing diagram for the musical oscillator system

awhich controls the pitch of the sounds produced

CIRCUIT FOR “TIMBRE” CONTROL

Figure 3. Diagram of the oscillating circuits used
to control the quality of the sound produced

Www americanradiohistorv com
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VACUUM TUBES TO EXTRACT UNIQUE

controllable musical tones by waves of
musical world, and his latest instruments,
opening up to the composer and musi-
creation and technique. The author
from electrical standpoint

115

an

no sound is heard; if it is raised, the volume is small; if the
distance is increased, the volume increases.

With the right hand controlling pitch and the left hand
controlling volume, a variation of numerous tones is thus
made possible. How is this change in pitch and volume pro-
duced electrically? TFigure 2 shows a schematic wiring diagram
of the fundamental electrical circuit for the production of a
single tone of variable pitch. We see two independent oscil-
lating circuits, 2 and 4, which are almost alike as far as their
electrical constants are concerned. The actual frequency of
the two oscillators is about the order of 500,000 cycles; that
means high above the range of audibility. The precise fre-

quency is so chosen that no in-
terference with radio broadcast-
Saxl, Ph,D, :ﬂ ing is produced.

Slight changes in the frequen-
cies of ‘one of the two oscillators
will therefore produce sound by interference. If one of the cir-
cuits is only slightly detuned, for instance, so that it has only
499,565 oscillations instead of the original 500,000, then the
difference will be 500,000—499.565=435 cycles.

This, however, Is the tone of the pitch A. As seen by these
two numbers, only a very slight detuning from the natural fre-
quency of one of the original frequencies is necessary, in our
case less than one-tenth of one percent, for the production of
an audible note. If higher frequencies, especially those of the
short-wave range, are used for the production of the super-
imposed frequency, the frequency distortion of one of the
original circuits will be fractions of this value.

The two oscillating circuits are controlled by a fixed con-
denser, C2, and a variable condenser, C1. The latter is tuned
so that both circuits oscillate at the same frequency and no
sound is produced by superimposing one to the other. Then
only a slight detuning of one of the circuits, in the dimension
of 10° mids., is sufficient for producing sound. This is
extremely small and can be easily effected by a tiny change of
the capacity of the control electrode 1. This sensitivity is so
high that it is possible, as mentioned in the last issue of RapIo

INVENTOR AND EARLY INSTRUMENT
Figure 1. Professor Theremin, although in ithis picture
seemingly conducting an orchestra, is in reality playing
one of lis space control musical instruments by aazing
his hands near the rod and metal ring

News in the article, “Radio Guards the Baby,” to record
changes in the field surrounding the apparatus for a distance
of 20 feet. This control is primarily the result of changes in
{he electrostatic capacity between the control element and
other elements of the circuit. If the operator’s hand, fingers
or any other object which is grounded or otherwise able to
influence the properties of the cielectric field surrounding the
antenna 1 is moved with reference to the latter, a change of
the fundamental frequency in the oscillator 2 will occur. As
the operator’s finger are moved in suitable relationship with
this control element, the pitch of the beat note produced by
the superimposing of the two different frequencies of oscillators
2 and 4 is varied accordingly. These two slightly different
frequencies are brought together through the coupling coils 3
and 5 and fed into the tube 6, wherein they are amplified and
put through the audio transformer TR to the loudspeaker L.

This system, as mentioned above, produces sounds of prac-
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TWO OTHER “TIMBRE” CONTROL CIRCUITS
Figure 4. Cércuit for controlling quality by warying tube
characteristics. Figure 5, Center: Control of quality by vary-

ing iron-core characteristics

THEREMIN’S VOLUME CONTROL SYSTEM

Figure 6. Circuit by which the wolume of the space con-
trol music may be waried from maximum sound to Zero
by a mere wawe of the lhand near the metal ring
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sounds, therefore, somewhat similar to a wood-wind instru-
ment—for instance, a flute. While this characteristic is a
desirable one for physical experiments where we deal with
cleanly identified sound waves, we prefer in music today a
somewhat warmer tone. It is the harmonic distortion from the
purely physical form that gives life to a sound. This variation
of the frequency characteristic can be analyzed, following
Fourrier’s formula, as a number of separate sounds of sinu-
soidal characteristic which are superimposed on the basic tone.
These beat notes, following a statement of Helmholtz, are
characteristic for the individual instruments, making a violin, for
instance, sounds differently from a flute, although both may be
playing the same note. It is the adding of these distortional
factors that gives individuality to the instruments.

Producing Vibrato Effects

Comparing the human voice and the violin, there is one
common factor: the pitch is not held absolutely constant.
There are always slight variations, a vibrato which can be
great enough to be felt as such. But even if this effect does
not appear consciously, these minute variations give these types
of sound a certain warmth. For producing this effect on the
Theremin instruments, the fingers of the right hand that con-
trol the pitch are in a constant trembling motion. That means.
electrically speaking, that the capacity between the grounded
body and the antenna 1 undergoes rhythmical changes as the
distance between the vibrating hand and the metallic conductor
(comparable to the two layers of
a dielectric) wvaries. The sound
will therefore not stay rigidly on

A PIANO—OR NOT A PIANO?
Figure 8. No—this instrument contains no strings

Rapio News ror Aveusr, 1932

overtones by means of deforming the primary alternating cur-
rent or by working on the curved parts of the amplifier char-
acteristics instead of using the straight-line amplification ordi-
narily desired. This can be done in various ways: for instance,
in circuits as shown in Figures 4 and 5. The desired part of
the working characteristic of the tube amplifier can be selected
by varying the voltage of the grid bias as shown in Figure 4.

In Figure 5 means arz shown for influencing the magnetic
characteristic of the iron core in the audio transformer or in
the loudspeaker. A static magnetic field is impressed upon
the magnetizable material. Thus it is made possible to have
the actual transformation of the oscillations performed on an
end point of the hysteresis curve instead of on the straight-line
part, so that a “distortion” is created purposely.

These are, of course, only a few of the means that can be
used. In the actual construction there are a number of addi-
tional possibilities for the selection of timbre and the gradua-
tion of the adjustment.

There remains for discussion the means for the control of
the volume of the sound. I saw, as early as 1929, two of the
original Theremin models of the space-control instruments in
which the control of the sound volume was done with a carbon-
pressure resistance. A carbon resistance was put parallel to
the loudspeaker or used as a variable resistance for the fila-
ment current.

In Figure 6 is shown the schematic diagram of the modi-
fication employed in the volume control of Theremin’s space-
controlled instrument. In this
set-up the cathode current of an
amplifying tube 1 connected to

one single pitch, but vibrate or striking hammers. It is a tube-controlled the audio transformer TR, is reg-
slightly a;qund it. . . keyboard instrument avhich produces sustained ulated inductively from the high-
) In ‘ledltlon, by special electrical tones unlike any other ones the human ear has ever frequency circuit of the tube 3 in
circuits, a predetermined “distor- heard the amplifier. This system utilizes

tion” of the sound wave can be
arranged. It is possible, for in-
stance, to put into the output one
or more resonating circuits, in-
creasing or absorbing certain fre-
quencies. 3

Figure 3 shows a schematic dia-
gram for a circuit to accomplish
this result. Many others are pos-
sible. A number of capacitances
C and an inductance with several
taps may be connected in parallel
to the loudspeaker. According to
their position, special frequencies
and overtones of the reproducing
instrument can be enhanced, others
suppressed, etc.

Another means for varying the
timbre of the purely sinusoidal re-
production is the variation of the
quantitative composition of the

SPRING , i,

the fact that the circuit 4, which
is almost in tune with the oscil-
lator 3, will absorb more or less
energy of this circuit, as deter-
mined by the degree of its reso-
nance with the circuit 5. Maxi-
mum energy will be generated
i when the control circuit and the
] oscillator circuit are in resonance,
a small amount of energy will be
generated if they are not in tune.
Slight changes in the capacity of
the antenna rod 6 will therefore
vary the resonance of the circuit
4 and thus influence markedly the
heater current in tube 1 and
finally the volume output of the
loudspeaker L.

This system is connected to the
“ring” (Continued on page 120)
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TWO OF THEREMIN’S BASICAL MUSICAL INVENTIONS
Figure 7. At left shoaws the method by means of which the fingerboard instrument shown in the photograph in Figure 9
is controlled for wolume of sound produced. Figure 10, Right: This is Theremin’s basic circuit reprinted from the Amer-
ican Leiters Patent, showcing the hookup of the warious wacuum tibes used in the space control instrument
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THIRTY-ONE NATIONS VISIT COPENHAGEN FOR

SECOND

C. C.

INCE radio by its very nature is universal, its waves or
emissions transcending the bounds of city, county, state,
and even national frontiers, it is evident that occasional
meetings at which the radio-using nations of the world

may gather and discuss the major aspects of radio are fre-
quently necessary. Thus both the national and international
aspects of these conferences are seen.

In 1903 the first international radio
conference was held in Berlin as the
result of the efiorts of President
Hoover, who even then foresaw
some of the world-wide problems involved in the inevitable
growth of this new-born and precocious child of science.

The international agreement adopted by the conference at
Berlin in 1906 (a preliminary conference was held in Berlin
August 4 to August 14, 1903, but final action was taken by
the conference held in Berlin from October 22 to November 3,
1906), was known as the International Wireless Telegraph
Convention of Berlin, and was in force until superseded by
the London Convention of 1912, a document carrying the
same title as its predecessor, and of course was much more
detailed in the scope of
its technical regulations
than the one which it
replaced. Many changes
had taken place and
new uses were develop-
ing.

During the period of
the World War, except
for occasional meet-
ings among the allies
to consider radio, no
further conferences
were held for a period
of fifteen wvears. But
in 1927 the Washington
Radio Conference took
place. Inasmuch as
this was the first con-
ference held after the
World War, and since
most of the rapid prog-
ress in radio during that
time was brought about
bv the wide use of ra-
dio for fast and con-
tinuous service during
the seething activities
of the war, it became
necessary to provide
entirely new regula-
tions taking into ac-
count new develop-
ments in the art. As a result the Washington Convention, and
the General Regulations attached thereto, became the most
comprekensive document covering international radio commu-
nications ever established.

Among other things, the Washington Convention provided
for the holding of major international radio conferences of a
regulatory nature every five years.

The first of these technical conferences, known officially as
the International Technical Consuiting Committee on Radio
Communication (commonly called the C. C. I. R, in accord-
ance with the French wording. Comité Consultatif Interna-
tional Technique des Communications Radioélectriques), was

. Radio

ond row:
Briggs, Miss Hozvell.

Fourth roww:

*Chief,
sion.

International Relations Section, Federal Commis-

{I By Gerald C. Gross® ]}

AMERICAN RADIO DELEGATION TO COPENHAGEN
United States conferees on the steps of the Christiansborg Palace.

Front reaw: Dr. C. B. Jolliffe, Senator W hite, Dr. J. H. Dellinger.
Miss Carter, Messrs. Gerald C. Gross, Irwin Steawart, Lloyd
Third row: Messrs. Chapin, Dumont. Lt. Com-
mander Redman, Dr. Wilson, Lt. Commander W ebster, Mr. Buitner.
Messrs. Gallant, Lebel, Lt. Maddochs, Mr. W hittemore,
Major K. B. Warner, Mr. Espenschied. Last row:

Mcllwrath, Charbonnel, Pratr. Lt. Guest, Mr. Goldsborough

MEETING OF THE

. R.

held at The Hague in September, 1929. The United States
was represented by a delegation comprising nine government
representatives, headed by Major-General C. McK. Saltzman,
chairman of the Federal Radio Commission. In addition to
the government delegation there were present sixteen represen-
tatives from the communication companies of the United
States. The report of this meeting,
covering the material submitted and
the work accomplished, was published
by the Government Printing Office and
is available for sale by the Superin-
tendent of Documents, Washington, D. C., Publication No. 105.

The preparatory work for international radio conferences in-
volves many ramifications which are not known to the casual
follower of radio. In the United States the preparatory work
for both meetings of the C. C. I. R. was organized under the
direction of the Federal Radio Commission a: the request of
the Department of State.

The Conference at The Hague accepted the invitation of
Denmark to hold its next meeting there two years later.

The second meeting of the C. C. I. R. was held in Copen-
hagen, Denmark, from
May 27 to June 8,
1931. This conference
was attended by dele-
gates of some 31 na-
tions. The United
States was represented
by a delegation of
eleven, headed by the
Honorable Wallace H.
White, Jr, United
States Senator from
Maine and for several
yvears a leader in Con-
gressional radio mat-
ters

The Copenhagen
Conference adopted a
total of 21 opinions.
which, when added to
the 29 opinions adopted
at The Hague Confer-
ence, makes a total of
50 technical opinions
expressed by the C. C.
I. R. in its first two
meetings. Some of
these opinions were of
course limited in scope.
having to do with the
methods of organiza-
tion of the meetings of
the committee, prepa-
ration of proposals for the conference. procedure to be fol-
lowed in forwarding reports on questions under study, etc.
Opinions Nos. 30, 31, 32 and 33 {fall under this heading. The
opinions which were finally adopted by the unanimous agree-
ment of the conference are as follows:

OPINION No. 30: Time limit for sending proposals for the
meetings of the C. C. I. R.

OPINION NO. 31: Forwarding of proposals concerning un-
solved and new questions.

OPINION No. 32: Normal procedure for forwarding re-
ports on questions to be studied.

OPINION No. 33: Proposals of (Continued on page 128)

7C. C. I. R., Comité Consultatif Tnternational Technique des Communi-
cations Radioélectriques.

Sec-

Messrs. Turkal,
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HOW TO ;
BUILD A
HEAD
AMPLIFIER
FOR THE

CON

By George A. Argabrite

a quality standpoint, are, perhaps, those demanded

from the audio channel immediately succeeding the con-

denser microphone, commonly called the “head ampli-
fier.” Practice has proven that resistance-coupled amplification
is the most worthy method of producing the gain from the rela-
tively weak response of the electrostatic microphone.

Fortunately, resistance coupling requires a minimum of space
and also a minimum of cost. The space factor is an important
item, because it has been found that the only satisfactory set-
up in this form of amplification is to include the head amplifier
and microphone in the same shielding container, or at least
within a few inches of each other. If the microphone were at
all removed from the head amplifier, the weak microphone cur-
rents would be lost.

It has been the custom in the past io use only the more
expensive wire-wound resistors in the plate leads of these am-
plifiers. However, considerable experimentation has proven
that, with judicious selection, carbon resistors of good quality
may be used in place of the
more costly wire-wound type.

Resistance Coupled

Moisture seems to be the most
evident cause of noisiness in car-
bon resistors. By using resistors
which have been thoroughly
treated against moisture, as is
the case of the carbon resistors
specified in this article, this
trouble can be avoided. In pur-
chasing the resistors of lower
values it is advisable to check
them by means of an ohmmeter.
This insures the proper plate
current on the tubes. Any unit
that reads considerably higher
than the rated value should be
discarded, as such a defect indi-
cates poor contacts or a bruised
and broken resistance element.

Various makes of condenser
microphones vary in quality of
reproduction, and inferior qual-
ity is oftentimes traced to cer-
tain frequency resonant points
within the range of the instru-
ment. The diaphragm is inva-
riably stretched, and its resonant
point is above that of the ordi-

/ E % HE most rigid requirements of any audio amplifier, from

s

SIDE VIEW OF ASSEMBLED AMPLIFIER
The location of the parts is shown here.
placement of the resistors is not critical, but all leads

should be kept as short as possible

Ranio News ror Aveust, 1932
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nary audio spectrum. But certain members of the instrument
may have resonant points within the voice range. If such a
pomnt occurs near 100 cycles, which is at the lower end of the
spectrum or around, say, 8000 cycles, which is the upper
extreme, the difficulty may usually be eliminated by employing
a proper value of coupling condenser, C1. The value of this
condenser may range from .005 to .025, and the only proper
method of determining the value is by the cut-and-try process.
The larger value will, of course, pass the lows more effectively.
All condensers shown pass audio current and block the direct.
The values of C2 and C3 are not critical, but may be taken as
indicated in the diagram.
~ The microphone itself does not draw current afler its first
Instantaneous charge, so the 30 megohms (Ri and R2) allow
practically the full 180-volt charge on the diaphragm. The
resistor, R3, actually consists of two resistors in series, one of
100,000 ohms (R3a) and one of 10,000 ohms (R3b). R3b was
originally installed as part of a resistance-capacity filter for this
circuit. This filter was found unnecessary, and the condenser
was taken out but the resistor
left in place. It is not needed
and may therefore be omitted
by the constructor.
Motor-boating in this ampli-
fier may be effectively stopped
by paralleling either one or both
R3 and R4 with a .25 mfd. con-
denser. However, good sta-
bility has been demonstrated
and such trouble need not be
anticipated.

Two-Volt Tubes

The type —30 tubes shown in
the circuit are highly practical,
as they draw a minimum of
plate as well as filament current.
A pair of number 6 dry cells
should supply the filaments of
the two ~30 tubes for 200 hours.
The constructor may bear in
mind that slight overloading of
the filament of this tube greatly
shortens its useful life. Two
volts is normal and 2.2 volts is
the permissible maximum. The
three volts supplied by two dry
cells should be dropped to two
through a ballast resistor or
rheostat. Or one cell of a

The exact
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storage battery may

be used

amplifier and shield construction.

inches in diameter by 6 inches in height.
cut a hole in the bottom just large enough to allow the micro-

phone case to nest therein.
Next cut out a circular
piece of wood to a diame-
ter which permits it to fit
snugly into the top of the
can and %4 inch or 3% inch
in thickness. This will serve
as the base for the ampli-
fier. Then another round
piece of wood, fiber or bake-
lite, is cut to It within the
turned-over edge of the
bottom of the can. This
piece should have a hole cut
in its center the same size
as the hole cut in the can
bottom. The purpose of
this is to reinforce the re-
maining tin of the bottom.
thus producing a secure and
neat mounting for the mi-
crophone. This insulating
material is then attached to
the tin by means of screws.
Holes are drilled through
both and threaded to take
the screws used in attaching
the microphone. It may be
found necessary to cut away
some of the tin to prevent
the output connection of
the microphone from com-
ing in contact with the tin,
thus short-circuiting the
output.

Complete Shielding

Finally, cut a metal disc
slightly larger in diameter
than the can itself and at-
tach it to the outer side of
the amplifier base. One of
the screws. used to fasten
these two discs together
should be extended through
the wood base and con-
nected to the filament cir-
cuit of the amplifier to
ground the metal disc. After
the amplifier has been com-
pleted, the can is inverted

without a
The illustrations will provide rather complete details of the
First select a can about 4%

series resistor.

amplifier base.
Cut off the top and

Laboratory Notes on the

Condenser Microphone
(Originally Described in the April, 1932, Issue)

THE unprecedented interest shown by readers in the
condenser microphone described by Mr. Argabrite, in
the April, 1932, issue, unfortunately resulted in dealers’
stocks of the Western Electric phonograph units being
sold out almost overnight. It was only a matter of a
few days alter publication of the article that Rapro Nrws
started receiving inquiries as to where these units could be
obtained. Investigation disclosed that the Western Elec-
tric Company was no longer making them and had no
surplus on hand. Nor could any other source of supply
be found.

The many readers who were unable to build the micro-
phone because of the lack of this unit will be interested
in knowing that a New York manufacturer, the Chrisell
Acoustic Laboratory, is now in a position to supply dupli-
cates of the Western Electric unit. In fact, this new unit
is superior to the old in that it is ready for use and does
not require any machine work or changes of any kind.
An over-sized hole is provided in the top plate of the
unit and the wire screen is already installed. In other
words, the case, as supplied by this manufacturer, is ex-
actly like the one shown in the picture on page 848 of
the April issue.

This same manufacturer can also supply the complete
parts for the internal construction of the condenser micro-
phone. These parts include the tube base, the perforated
back plate and the diaphragm. Thus the experimenter
can easily assemble the microphone with the simplest of
tools.

Since the article appeared in the April issue, the Rapio
News Laboratory has been conducting some further tests
and experiments. While the preliminary tests on Mr.
Argabrite’s microphone showed it to be unusually good,
a later test proved it to be even better than was at first
thought. Comparisons with carbon microphones, ranging
in cost all the way up to $100, were all extremely favor-
able to this little condenser microphone. Not one of the
microphones with which it was compared were any better,
and in fact there is some question as to whether the best
of the lot was as good as this little home-made job.

In this experimental work it was found that the dia-
phragm made from the wrapping of a pack of “Old Golds”
worked out very nicely. However, a diaphragm made of
001 inch duralumin (hard) was considerably better in
so far as the frequency response (Continued on page 120)
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ever it and attached thereto by means of screws extending
through the top edge of the can wall into the edge of the
The can, with the microphone in its bottom
and the metal disc over the top, provides complete shielding.

A five-wire cable of the required length is used for the bat-

tery and output leads. This
is brought through a 3%-inch
hole drilled in the amplifier
base. When the microphone
amplifier is to be used near
a transmitter, the cable may
require shielding.

The instrument described
above is the design of sev-
eral identical units which
have been in use for many
months. Continued first-
class performance may
surely be expected from the
well-constructed amplifier.

Parts List

R1—Aerovox type 1095 car-
bon resistor, 10 megohms,
V4 watt.

R2—Aerovox type 10935 car-
bon resistor, 20 megohms,
V5 watt.

R3a, R4—Aerovox type
1095 carbon resistors,
100,000 ohms, ¥4 watt.

R3b—Aerovox type 1095
carbon resistor, 10,000
ohms, ¥4 watt.

R3—Aerovox type 1095 car-
bon resistor, 3 megohms,
5 watt.

R6—Aerovox type 1095 car-
bon resistor, 2 megohms,
V5 watt.

Cl1—Acrovox type 1460mica
condenser, .005 microfar-
ads, molded bakelite.

C2—Aerovox type 281 car-
tridge condenser, .1 mi-
crofarad, 200 volts.

C3—Aerovox type 207 filter
condenser, 1 microfarad,
200 volts.

VTi, VT2—Pilot type 216
four-prong subpanel
sockets equipped with
-30 type tubes.

1 five-wire battery cable of
the required length.

1 shield can (see Figure 2.)

RA 0 DRILL AND TAP DISC AND
o o . = 5% CAN END FOR SCREWS
R3b > 3" TO GROUND AND
10,000 OHMS 400,000 i6 FASTEN N CRORHORES
R2 OHMS MICROPHONE ._ )
20 MEG | ; | \ ;
q R3a c3 20R 3 77} WO00D MICROPHONE ]
005 TO 100.009 €2 1 1o SCREWS /4 8LOCK POSITION
.025 MFD OHMS .1 MFD. MFD. TO FASTEN /| (AMPLIFIER
[ | i wo0oD 7|/ BASE) T°
f 1 I B8LOCK }/l
0 5
RS VT R& VT2 MElE- W i Tl
o ° - -30 oD END OF_ {4
2MEG. 1 CAN =~ T
A HOLE  —if—-
A / ) g FOR -~
\ | CABLE Bjé;
R 1 I~ — : | i
) 3 705 MEG cAsu:.---ﬂ £ by T SECTION 7 SCREWS TO HOLD HOLE IN DISC
CONDOENSER METAL DIsC. o THRU A-B | DISC TO END OF CAN ANCOAV\!-J:NTDO oF
MICROPAONE (TOP SHIELD) . >
Yt 70 32 TH'éK b WOO0D OR FIBER DISC ACCOMODATE
§ 16 32 = MICROPHONE
o e : 3 0R 4 WOOD SCREWS TO HOLD
A- A+ OUTPUT B+ AMPLIFIER BASE TO CAN.
4.5V, C+ 2V. 180V,

THE SCHEMATIC CIRCUIT DIAGRAM

The simplicity of this amplifier is quite
evident from this diagram

Figure 1.

SECTIONAL VIEW OF “CAN”

Figure 2. The complete shield is shown here awith condenser head in
place, but without the amplifier assembly
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TUNING SIMPLIFIED TO THE UTMOST
All tuning is- accomplished awith the single knob,
without trimmers or auxiliary controls of any
kind. The lever below permits instantaneous se-
lection of any one of the four wawvelength bands

offers interesting evidence of what the engineering labo-

ratory can produce when it is not hampered with the

necessity for turning out’a product o meet a price,
and when it is not carried away with every new development
that has been given wide publicity during the preceding year
or two.

¢ ! “HIS new superheterodyne, just placed on the market,

Working on the theory that attention to details in refine-

ments and development to produce the utmost in tone quality,
sensitivity, selectivity and simplicity of operation is what the
public wants, the laboratory engineers went to work on this
receiver, with the results which will be disclosed in this and
the two succeeding articles of this series.

The new Scott de-luxe all-wave receiver covers the wave-
bands from 15 to 550 meters without a break. It employs
twelve tubes in all, nine of them being included in the tuner
chassis and three in the power-amplifier, power-supply unit.
The chassis of these two units are chromium plated. The
receiver is separated into two units, to avoid the crowding that
would be necessary were an attempt made to include the whole
receiver on a single chassis.

The tuner includes one tuned r.f. stage,
first and second detectors, oscillator, three 1.1.
stages and two audio-frequency stages. All
of the operating power for these tubes is
drawn from the power-amplifier unit, which
also includes a pair of —43’s in push-pull,
serving as the power output stage.

Real “Single Control”

Tuning is accomplished by means of a
single control, without irimmers or auxiliary
controls of any kind to aid in tuning. The
only other operating controls are the volume
control and the local-distance switch, these
two knobs being located on either side of the
tuning-control knob. The power switch, in-
stead of being included on the front panel, is
on the end of a short extension cord and is
of the long-neck, toggle type designed for
mounting on the side of the cabinet in which
the receiver is housed.

Outside of true single-control tuning, the
outstanding feature is undoubtedly the highly
perfected switching system which automatic-
ally provides all band-changing operations

LATEST £

“AROUND THE WORLD

In Jules Verne's time 80 days was a
ter of minutes, via radio, with the
heterodyne described here, a receiver

without resorting to the use of plug-in coils.
The elimination of the plug-in inconvenience is
not necessarily new. But to perform this feat by means of a
switching system which provides just as high efficiency as
could be obtained with plug-in coils is indeed an accomplish-
ment worthy of note.

This entire switching system is controlled by a four-position
switch lever on the front panel, just below the tuning-control
knob. A movement of this lever permits the operator of the
receiver to select any one of the four wave-bands—15-23
meters, 23-61 meters, 61-200 meters or 200-550 meters. So
far as the other operating controls are concerned, their han-
dling is identical on all wave-bands. It is therefore not a bit
more difficult to tune in short-wave stations than to tune the
regular broadcast band, except for the inherently sharper tun-

ing of short-wave stations. This is one
[ Bys. G

Part

receiver, therefore, that can be tuned
over any band by any member of the
family, regardless of how little patience
and mechanical or electrical ingenuity
he or she may possess. So much for the general description of
the receiver. (There will be more details later on its various
technical features and on the reception results to be obtained
on the short waves. The balance of this article will be devoted
particularly to its operation as a broadcast receiver on the
regular broadcast channel of 200 meters to 550 meters—ED.)

Perhaps the first evidence of the care put into the design
of the receiver is found in the fine tone quality which is notice-
able the minute the receiver is turned on. This feature is so
outstanding that even the most inexperienced listener recog-
nizes it immediately. Not only are the low notes present in
their full proportions, but the higher notes, which lend color
and definition to both music and speech reproduction, are pres-
ent in a natural but not overemphasized degree.

The presence of the low notes is not the result of special
emphasis placed on one narrow band of the lower frequencies,
but is due, rather, to the complete reproduction of-all the lower

THE RECEIVER CHASSIS

Totally inclosed in chromium-plated shields, the chassis is a thing of beauty.
The power-amplifier, poawer-supply unit (not showon) is a fitting mate for
this chassis in both wtility and appearance
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fantastic dream. Today it is a mat-
single-control, band-switching super-
which picks up Australia consistently

One sound frequencies, down to something below 30

cycles. At 30 cycles, the lower end of the useful
audible scale, reproduction is at the same level as the higher
frequencies which represent the average of musical and voice
reproduction, so far as the ear can detect. Actually, the mea-
sured reproduction is about 2 db. “down” at 30 cycles, but
as the ear is insensitive to changes of less than 2% db., this
drop is not perceptible. At frequencies between 30 cycles and
600 cycles the reproduction is uniform. From there on up
there is a slight rise of about 1 db. at 2000 cycles (not per-
ceptible to the ear), followed by a gradual lowering to 2 db.

“down” at 3000 cycles. So far as the ear can detect, there- ONE OF THE CONSOLE MODELS
fore, the fidelity curve, measured from the antenna fo the ear, This combination includes the receiver at the
is absolutely uniform from 30 cycles to 3000 cycles. From top, speaker at the bottom and, between them, a
this point up the curve, as shown in Figure 1, falls off rather drawer containing phonograph equipment

rapidly. ‘This falling off is desirable,
, because while little of real value is lost, one assigned exclusively to Canada. Whether this was due to
r ay l or I} so far as truthful reproduction is con- the failure of the station assigned to this chznnel to be on the
cerned, there is a distinct gain obtained  air at the time, or whether the transmitter is in a spot that is
from the elimination of undesirable completely dead so far as this receiving location is concerned.
noise which would result from the reproduction of the ex- is not known.
tremely high frequencies. D . R ;
The high volume of undistorted reproduction obtainable aytime Keception
from the receiver is another of its features—far greater than Operating in the daytime, it will not be difficult to bring in
can be possibly used in the home and adequate to meet the stations on at least half the assigned channels. On Sunday
requirements of even a good-sized hall or assembly room. This afternoon, May 29, operating the receiver at Fairfield Beach,
volume. moreover, is obtainable not only on the reproduction Connecticut, stations were brought in on 53 of the 96 channels,
of programs from local broadcast stations, but on distant No effort was made to identify the stations tuned in, because
stations as well. of the vast amount of time that would be reguired to wait for
After noticing the fine tone quality and overabundant vol- call announcements from this number of stations, many of
ume, the owner will probably start tuning around with the which do not announce more often than once every half hour
receiver, and then he will obtain his third distinct impression. and some not that often, particularly on Sunday afternoon,
The sensitivity on the broadcast band (Figure 2) is little less when church services are being broadcast.
than astonishing. If the receiver is operating in the evening, For those who are interested, the following is a list of the
from an average location or even from a rather poor one, it channels on which stations were tuned in between 3 p.ni. and
will be no trick at all to tune in stations on every broadcast 4 p.m., Eastern Standard Time. It should be borne in mind

c}l’llannel on \(&)fhich stations are operating at that this reception took place in a location
the time. n two different occasions, a which is, generally speaking, not a favor-
) - =
week apart, the writer tried running 10000 === able one. Certainly it is 1o better than
through the dial from 200 meters to 550 Y 1 average.  Also that reception was not
meters, and on each occasion only one 7 Ill]' counted unless it was “via loudspeaker”
channel failed to produce reception. This |\ e I sove and distinctly understandable. Many sta-
was the 840 kc. channel (356.9 meters), ro00 e VIS LY tions 150 miles (Continued on page 113)
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FIDELITY, SELECTIVITY AND SENSITIVITY CURVES

T-/Ie;e curves show the characteristics of the DeLuxe receiver compared awith characteristics (curves A) averaged for 20 high-
_q;ade_ broadcast receivers. Figure 1 (left) shoaos electrical fidelity, awhile the dash line shows overall fidelity from antenna
to ear. Figure 2 (right) shoas the extreme sensittvily and Figure 3 (center) the selectivity at three different frequencies
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THE MODERN TREND
Typical designs for radio receivers of the
last year or twco include the latest improve-
ments in radio technique, including both
radio and phonograph in a cabinet suitable
for any home

By E. L. Bragdon®

OURTEEN years is not a long pe-

riod of time as generations come

and go, yet within the compass of

these years the world has seen the birth of a new
industry—the slow but persistent early progress of the
radio enterprise and an awe-inspiring pace in development
which places that industry among the wonders of the
age. With these deeds to look back upon, Rapio NEws
should experience a feeling of pride in the fact that it
fostered the start, heralded the accomplishments and
shared in the returns. A child fourteen years of age is
but beginning a useful existence. This publication of the
same age has experienced all the benefits as well as the
hardships that would ordinarily be encountered only in
a span many times longer than this. And the present
phase apparently is but the beginning of

RADIO PIONEERS

Dr. Lee DeForest
avith his first ra-
dio wacuum tube,
and, above, Dr.
Frank Conrad,
pionecer broad-
caster

FORERUNNERS

Above we see a high-
powered long-distance
receiver
type of cabinet. Right:
One of the first efforts
to put a receiver in a
cabinet, wwith the loud-
speaker horn attached
to the lid and battery
compartments below

Rapio News ror Aveust, 1932

RADIO EDITOR

RADIO'S

It is fitting that, as Rapio NEWS starts
service to the radio industry and radio
the news of all worth-while radio
as well as techwically the details of
journalist, who is familiar with the
review for us the improvements that

LEADING

other phases that will shine more brilliantly and profitably and
with far greater satisfaction.

In a book written by R. P. Clark-
son, and aptly titled by him ‘““The
Historical Background of Radio,”
the author quotes two scientists as
follows:

“The day will come when we are
all forgotten, when copper wires,
gutta-percha covers and iron bands
are only to be found in museums,
that a person who wishes to speak to

in an early

a friend, but does not know where he is, will call with an elec-
trical voice which will be heard only by him who has a simi-
larly tuned electrical ear. He will cry ‘“Where are you?’ and
the answer will sound in his car, ‘I am in the depths of a mine,
on the summit of the Andes, or on the broad ocean.”” Or per-
haps no voice will reply and he will know that his friend is
dead.”

Thus spoke W. E. Ayrton many, many years ago.
quotation, this time from a publication of 1898:

“It (broadcasting) might be desirable for the purpose of
following the day’s happenings, such as army maneuvers, for
reporting races and other sporting events, and generally for
all important matters occurring beyond the range of the per-
manent lines (of communication).”

This was the forecast of Sir Oliver Lodge, whose name 1is
linked with scientific developments of the highest magnitude.

Broadcasting, of course, in the modern sense is a modern
development but not a modern idea. It required a ground-
work of knowledge for these laboratory wizards to clear away

Again a

#*Radio Editor, The New York Sun.
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LOOKS BACK AT FOURTEEN YEARS OF

EVOLUTION

on its fourteenth cownsecutive year of
enthusiasts at large, in bringing to them
developments and describing popularly
their design and usage, a leading radio
history of this development, should
have been wrought during this period

the walls of ignorance and mystery before the day foreseen by
Ayrton should come to pass.

To label the rescarches of engineers, physicists and field
workers in the early part of this century as “mere ground-
work” of the world-wide network of communication as we
know it today does not detract one whit from their glory.
Without their conquering of stubborn problems, many of them
so discouraging in aspect that they must have seemed insur-
mountable, the world would be poorer today by many billions
of dollars in material things and trillions of hours of domestic
enjoyment, not to mention the welding together of international
viewpoints, all due to the universal appeal of broadcasting.

This little tribute to fourteen years of broadcasting might
well be carried through to its end without recalling the years
that preceded them, but a brief mention inevitably makes the
story more complete and understandable.

Back in 1901, Marconi flew his kite over wind-swept Glace

EARLY SIX-TUBE SET
This receiver, in achich the parts
and tubes acere mounted on a
breadboard layout, was once con-
sidered the latest zcord in home ra-
dio reception apparatus

Bay and brought down a different
kind of lightning. The act was
heralded as one of the greatest ac-
complishments of all time. In the
decade that followed, a long list of
workers continued the enthusiasm
engendered by the Marconi achieve-
ment. Gradually the crude mechan- 77 O° 7 above, that
ics of reception were refined and new brought such a thrill 10
elements added which displaced the  ,5ung and old  alike.
old. De Forest took a glass bulb  Rigit: Feaer remember
and inserted a litile piece of metal  the good old days when
in a space left unfilled by J. J. radio aas a collection
Fleming. In that one stride, broad- of batteries, mysterious
casting was drawn within the limits  looking “”ZJ;, and parts
of practicability. The war altered % Scrambled confusion
the picture at this point, and radic “ owrer;i.gtilﬁ;“m ”
took its place in the ranks alongside

the other engines of offense and de-

fense. At the conclusion of hostili-

ties, engineers who had been forced to untoward ends to de-
velop communication through the ether immediately saw the
great possibilities of the agency as a supplement to the other
great communication systems. At this point radio broadcasting
of entertainment, information and education had its birth. And
at this same point Rapio NEws entered the scene as an aide,

MEMORIES

Some of us do mnot for-
get the first crystal sets,

83

WIRELESS WIZARDS
Senatore Guglielmo Marconi, known
as the father of aireless, and, abowve,
Sir Oliver Lodge, creator of induc-
tive tuning

a counselor, a contemporary history and a reference source.

IFrom the moment that the late Harry P. Davis and Frank
Conrad, working before a crude transmitter in a garage at
East Liberty, Pa., voiced the returns of the Harding-Cox elec-
tion, not for the edification of millions of listeners but for the
curiosity of two score of friends who had been provided with
special receivers, our daily life was threatened with changes.
If the prosaic figures of a presidential electicn could be made
so interesting that people would listen to them, then there
must be a demand for the same system expanded and refined.
The astonishing fact that a family could sit in comfort in its
home, there to be supplied with happenings of the day, musical
selections and even addresses by notable men whose messages
were sought after, swept over the country like the news of a
staggering - earthquake. The demand for receivers sprang up
and an industry was born. The first part of Oliver Lodge’s
prophecy was coming true, exactly twenty vears after it was
uttered. But Ayrton, in thought at
least, was stll ahead of the art.

Who is there today who does
not remember the awe-inspiring
collections of coils, tubes and wires
that preceded any concerted manu-
facturing move?  Historians are
one In agreeing that this era of
home building was the spark-plug
that energized inventors and engi-
neers.

There is an erroneous belief that
the attic inventor was for several
years the (Continued on page 122)
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LATEST EQUIPMENT WITH WHICH

THE DEAF HEAR

TALKING

MOVING PICTURES

The relatively high volume maintained at the loudspeaker in
the theatre makes this simple non-amplifier type of equipment
admirable as a group hearing-aid system

ITH the coming of the talking By Charles

pictures, a great cross-section

of the motion-picture going

public was eliminated as patrons, and with them, often
their {riends and families as well.

Only those intimately associated with the problem realize the
vast number of people who are deficient in hearing. It is
reliably estimated that there are over ten million people in
the United States alone who are perceptibly hard of hearing.
A large proportion of these are able to carry on their regular
routine of life without much inconvenience, and often attempt
to conceal even from themselves their disability.

The silent picture was a veritable blessing to this great mass
of people. During the showing of the pictures, they could
forget their disadvantages, follow the action, be heroic with
the hero, hiss the villain, shudder under the slings of outrage-
ous fortune, and love with all the ardor of a Garbo or a
Gilbert.

Then, as if overnight, a wall of silence was erected between
them and the screen. Resentfully they were again faced by a
realization of their delective hearing. The theatres lost a

*President, Hearing Devices Co., inc.

IN THE PLAZA THEATRE, NEW YORK
A small jack box under the seat arm provides connections
for the headphone. Individual volume control is provided
by a sliding button on the headphone handle

patron, and the patron his chief source
of entertainment. It is largely through
the agitation of this group of people
that the undercurrent of objection to the talking picture is
kept alive, and with them lies the apparent demand for silent
movies. Provision of equipment to enable these people to hear
in the theatre will do away with practically all the propaganda
in favor of the silent screen.

The Theatrephone, as described in this article, brings back
to the deafened the romance of the theatre, the music, lights
and the sound of human voices for which they hunger as no
cne so unafflicted can realize.

The first permanent Theatrephone installations were made in
the Warner and Hollywood theatres in New York. Since then,
installations have been made in many important theatres
throughout the east and midwest, in both large key houses and
in small neighborhood and community houses.

In every instance, these installations have attracted much
favorable publicity. The local newspapers are all glad to lend
their columns to write-ups, because such installations are news.
The local Leagues for the Hard of Hearing, the local women’s
clubs, all codperate in spreading the news, and a new group of
patrons is brought back to the theatre.

H. Lehman*®

Most Simple Type of Equipment

In many instances, patrons have been known to drive twenty
miles or more to reach a theatre where thev can hear, a
blessing little appreciated by those of normal hearing, but
a Godsend to those who walk in semi-silence with but little
opportunity to join in the enjovments open to those of normal
hearing.

The Theatrephone is an exceedingly simple and ingenious
equipment. No connection is made to the house wiring or pro-
jection system. The sounds, as they issue from the loudspeaker
horn, are picked up by a group of rugged, vet sensitive micro-
phone transmitters, and the carried directly to the headphones.

Tigure 1 shows a typical two-group Theatrephone installation
circuit. Each transmitter (microphone) unit serves a group of

e PICK-UP UNIT
2 LOCATED iN FRONT
= —— TERMINAL BOARD OF LOUDSPEAKER

@@I A LU

> ~ 1 |
Bl B
1 &
Re it
e+ - v
¥ _]\ J J kY
N2 BATTERY ] MIC.Ne{  MIC.N®2

ey ——
@

GROUP Ne2

GROUP N&1
HEADPHONE JACK BOXES INSTALLED ON SEAT ARMS

DIAGRAM OF TWELVE-OUTLET SYSTEM
Figure 1. The system shown here includes tzzo groups of
equipment, cach having its own microphone pick-up, bat-

teries and outlet boxes. More groups may be added
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six seats, and each group is practically a separate and independ-
ent unit, with its own separate group battery. Additional trans-
mitters can be later installed with accompanying groups of seat
cutlets without in any way interfering with the stations already
installed.

From ecach transmitter a pair of ordinary flexible telephone
wires are run to a junction box. The junction box is usually
located at a convenient point back stage, close to the control
board, or may be installed in the basement or any dry place.

Ordinary dry cells, furnishing three volts, are used for the
voltage supply, and under ordinary service, will last for three
months or more. Because of the low voltage, there is no con-
flict with Iire Department or Underwriters’ rules, and of course
there can be no objection from the makers of the theatre
projection apparatus, because no contact of any kind is made to
their wiring.

Installation Data

BATTERIES—For cach transmitter group, a battery group
of four number six dry cells are required, wired and connected
in multiple series, to supply three volts. It is important that
the batteries be connected as shown in the drawing. A good
method is to provide a battery box, and to stand same upon
a shelf either below or to the left of the junction box.

TRUNK LINES. TIrom the junction box, a trunk line
is run to each group of seats to be served. Local conditions
will determine the most feasible manner to run the lines. In
most installations in older buildings, the trunk line can be
run zlong the base-boards or mouldings. In many cases, the
linc can be run below the floor, and come up to the seat
locations through holes drilled in the floor. When running
through floors and walls, tape or otherwise protect the wires
as an extra precaution.

Having run the trunk line to the group or row of seats
to be served by it, run the trunk line to the furthest seat of
the group, leaving sufficient length at the end seat to extend
to the seat jack-box. Then, at each seat location, tap the
trunk line pair and run extensions to the individual jack-boxes
of the group.

Do not cut the trunk line. Solder each connection, draw
snug, and take up slack wire. Conceal the wiring as much
as possible, and watch out for your polarity, being sure to con-
nect positive to positive and negative to negative.

SEAT JACK-BOXES. The outlets or seat jack-boxes in this
system are exceedingly small and simple. They consist of a
small inconspicuous wooden block 1%4 inches square, just large
enough to hold a Carter midget jack, and fit under the project-
ing arm of the seat.

Maintenance

The handsets are especially designed for public use, are ex-
ceedingly rugged, and focl proof, and since the volume control
is installed within the handle, there is but little opportunity for
it to get out of order.

The system, when properly installed, is always ready for use
simply by inserting the handset plug into the seat jack. No
attention is required except the inspection and renewal of
batteries cvery four or five months. The drain upon the

system is so slight that the intervals between usage usually
serve to bring batteries up again, so that practically normal
shelf life of the batteries can be obtained.

In theatres showing stage or vaudeville performances, a foot-
light transmitter is installed in the footlights, and the circuit

St

PARTS OF THE THEATREPHONE SYSTEM

At left and right are shown two types of group microphones.
In the conter is one of the headphones. At its right is one
of the terminal boxes, and at iis left an individual jack box
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THE MICROPHONE PICK-UP
The group of microphones is suspended in front of the
theatre loudspeaker and just behind the screen. By means
of a pulley arrangement, the microphones may be raised or
lowered to the positions providing ihe proper degree of

pick-up

varied so that the leads from botk the footlight and horn
transmitters are run to an ordinary knife switch, and from
there to the junction box, thus enakling either transmitter to
be cut out at will.

In general, the Theatrephone system herein outlined can be
used efficiently by any one who would be able to hear if lo-
cated within a few feet of the loudspeaker. The reprod-ction
is pleasingly natural, and with the individual volume control
device can be so adjusted as to give the practical equivalent
of normal hearing to those who now find it difficult to hear
even in the front rows of the theatre.

In every theatre, there are sections (Continued on page 119)
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THEATRES FEATURE HEARING AID EQUIPMENT

This wieww of one corner of the lobby of the Warner Theaire in
New York indicates the merchandising possibilities achich the
theatre oacner attaches to hearing aid equipment of this type
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A truly portable receiver
which may be plugged into
any 110-volt light socket, either
a.c. or d.c. It is ideal for the
traveler, for use in hotel rooms
or anywhere where 110-volt
supply is available

sideration the conditions under which it will find the most

practical use. Naturally, most people prefer a receiver

that will give loudspeaker perfermance, but there are cir-
cumstances under which a receiver of this type cannot be used,
as, for instance, in the public ward of a hospital or in a hotel
room. The cost, size and weight of a receiver giving loud-
speaker performance is considerably greater than is the case
with a receiver using headphones. Any one or all of these fea-
tures may be governing factors in influencing many in favor
of the receiver described in this article, which weighs about
seven pounds, complete with tubes and phones. The outside
dimensions of the case are 10}4 inches long by 8 inches high
by 634 inches deep.

Special Circuit Arrangement

IN designing a portable receiver we should take into con-

By reason of a special circuit arrangement which the author
believes is described here for the first time in any magazine,
the receiver can be operated from 110-volt direct or alternat-
ing-current line without making any change in the «circuit or
any special connections. In many locations a wire about fif-
teen feet in length is all that is required as an antenna. A short
wire with a spring clip attached to one end, clipped to the bed-
springs makes a satisfactory antenna. In steel-frame buildings
it may be necessary to hang a few feet of insulated copper
wire out of the window.

The type —39 tube, combining the stabilizing features of the
variable-mu with the high amplification characteristics of the
pentode, is used in this circuit. The amplification factor of
the —39 tube when operated with
90 volts on the plate 1s 300 as

By J. B. Davis

Rapio NEws ror Aveust, 1932

OPERATING THE

“LITTLE CHUM”
Installation and opera-
tion are simple. Plug it
into the line, drop u
short aire on the floor
for an aerial, and it is
“set to go.” W hen car-
rying the headphones fit

inside the cover

ampere) makes it possible to operate several of them with
their heaters connected in series, from a high-voltage source,
with less current consumption than that of a 40-watt lamp.
Other characteristics of this type of tube make it possible to
operate it over a comparatively wide voltage variation without
seriously impairing the life of the tube. Thus it is admirably
suited to 110-volt line operation, as no precautions need be
taken against normal line fluctuations.

In constructing the receiver, the polarity, as shown in the
diagram, should be observed, just as though the receiver were
being built for d.c. operation only. One side of the line is
grounded to the chassis, and a 300-ohm filament resistor is
connected between the heater of the rectifier tube and the high
potential or positive side of the line, the filaments of the three

tubes being connected in series.

compared with 170 in the -36 i
type when operated under the |
same voltage conditions.

A —36 type tube is used as a
screen-grid power detector, com-
bining great sensitivity with
maximum power output, and a
single =37 type tube is used as i
the rectifier. The —37 type tube,
when used as a rectifier, is ca-
pable of delivering about 14 mil-
liamperes rectified current, which
is about twice as much current

VT —>

W=

as is required by the tubes in ' y

this receiver.

Circuit Description
The advent of the six-volt

C5” c2

If this order of connection is
o observed it will eliminate the
possibility of developing a high
potential between the heater and
cathode of the amplifier and de-
cs tector tubes when operating on
a.c. current, due to the fact that
the cathode and heater, both of
which are grounded to the chas-
sis, will be at the same relative
potential on both halves of the
cycle.

The antenna coil is grounded
to the chassis through a .1 mfd.
condenser in order to prevent
injury to the coil should the an-
tenna become grounded. No
external ground is required, as

&

most lighting circuits are

heater type tube has made pos-
sible a compact, efficient a.c.-d.c.
receiver. The low filament cur-
rent drawn by these tubes (.3

REMOVED FROM ITS CASE
Assembly is awithin the ability of even the nowice,
especially if the chassis is made according to the spe-
cifications of Figure 3

grounded.

Volume is controlled by means
of a variable resistor located in
the cathode circuit of the
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amplifier tube. The 500-ohm fixed resistor connected in series
with the volume control is used to maintain a minimum Tre-
quired voltage on the grid at all times.

Rectifier and Filter Circuit

The main feature which distinguishes this receiver from
other types of a.c-d.c. receivers is to be found in the fact
that the rectifying and filtering system is in the circuit whether
an a.c. or d.c. supply is used. By

87

making contact with the chassis. Rubber gromets should be
inserted in the holes in the chassis where the wires pass through
to the filament resistor and the pilot lamp.

The transformer, the primary of which we are to use as a
filter choke, is mounted underneath the chassis by means of two
1Y-inch stove bolts and nuts. Half-inch spacers are used
between the chassis and the core to provide a firm mounting.

The tuning condenser is mounted by means of two number

10-32 screws. After the con-

referring to the schematic dia- :
gram, the action of the rectiher R2
can easily be followed. The grid
and plate of the rectifier tube
arc tied together to form one
element. The cathode consti-
tutes the other element.

The presence of the choke in
the cathode circuit helps to
smooth out the a.c. ripple in the
usual way, but the filter con-
denser serves a (wo-fold pur-
posec: that of helping to smooth
out the ripple and of building up
and sustaining a higher voltage
by storing the peak voltage when

\
R
N

denser has been mounted, the
dial should be slipped on the
condenser shaft and the lower
part of the dial bracket marked
opposite the top of the chassis.
The dial should then be re-
moved and the bracket cut off at
this point. A number 8-32 oval-
head screw passing through the
panel just below the tuning knob
will prevent the dial frame from
moving when tuning the receiver.
The screw should be mounted in
the panel and the dial perma-
nently adjusted to the condenser
shaft before the panel is

Je Ri U

it rises above the average and
releasing it for service when the
potential has dropped again be-
low the average.

A complete list of parts used
in the construction of this re-
ceiver will be found at the end of this article. Other manu-
facturers’ parts of corresponding specifications may be substi-
tuted, but their mounting requirements should be taken into
consideration when the chassis is laid out and drilled.

The primary winding of a Keynon audio transformer having
a d.c. resistance of about 400 ohms is used as a filter choke.
The secondary leads should be cut off close to the winding and
taped to prevent their shorting or coming in contact with any
part of the circuit.

All splices and bare leads should be covered with varnished
tubing, commonly called “spaghetti.”

The word “outside” appears on the case at one end of each
tubular condenser. This end should be connected to the
point of lowest potential.

The volume control used here has a metal case to which
the shaft with its contact arm is grounded. The mounting
nut should be drawn tight on the outside of the panel to insure
good electrical contact between the volume control case and the
metal chassis.

Particular care should be taken in mounting the 300-ohm
resistor to make sure that the terminals cannot ¢ome in con-
tact with the electrolytic condenser or the coil shields.” A
fiber insulating washer should be inserted between the lower

THE UNDER SIDE OF CHASSIS

The receiver is compact, but not crowded. As a
result the parts are accessible for aviring

mounted on to the chassis.

A flexible resistor of 100 ohms
value is shunted across the pilot
lamp to prevent line surges burn-
ing out the bulb. Should the bulb
fail to light at once when the re-
ceiver is turned on, turn it off again and try a new lamp. This
may be an ordinary flashlight bulb rated at 3.8 volts.

Shielded Grid Leads

Leads connecting with the control grids of the first two tubes
should be shielded, and for this purpose insulated wire having
a fine woven-wire covering is used. The woven-wire shield
should be drawn back about a half inch from one end and the
conductor cleaned and a grid clip soldered to it. A little solder
should be flowed around the shielding to make it stiff and pre-
vent it returning to its original position and so come in contact
with the grid clip. The tube should be inserted in the socket
and the wire measured to the solder lug of the nearest trim-
mer condenser and cut off. The shielding should be forced
back from the free end and drawn to one side and twisted to
form a pig-tail. The conductor is soldered to the lug on the
trimmer condenser and the pig-tail is soldered to the head of
one of the rivets securing the bakelite strip to the condenser
frame. Never leave the grid clip on the tube when soldering
wire to it, or the heat will loosen the tube terminal.

Figure 2 shows the layout of the panel to be cut from ¥-inch
three-ply wood. stained and varnished or waxed. A detailed
layout for drilling and bending the chassis is to be found in

end of the resistor and the chassis to prevent the resistor Iigure 3. (Contined on page 111)
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FIGURE 2. THE PANEL LAYOUT
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MEASURING NOISE

telephone service has long been recognized, it is only
in the last few years that there has been a strong puh-
lic interest in the reduction of noise in general. In
studies both of the methods of noise reduction, and of the
cffects of noise on people—such as interference with hearing,
annoyance and influence on working efficiency and health—
measurements of the amount of noise are highly important.
Apparatus for such measurements was accordingly developed

by the laboratories. Employing an in-
[ ByT. G

S LTHOUGH the seriousness of room noise in its effect on

dicating meter to obtain the advantage
of a visual reading, it measures noise
and sound in general, and has thus been
called a sound meter. The appearance
of the sound meter, which is arranged in two boxes, is shown
by the photograph at the head of this article, and a simplified
schematic showing the relation of the principal elements is
given in Figure 1.

Measurements of sound are made difficult by the complex
relationship existing between the sensation known as sound
and its physical cause—pressure variations in the air. The
sound meter is designed to receive these pressure variations or
waves, amplify them electrically and evaluate the characteris-
tics of the corresponding electrical wave, including its fre-

*Transmission Research Engineer, Bell Telephone Laboratories.

Rapio News ror Avcust, 1932

INTENSITIES WITH A

The physiological effects of noises on
people of this machine age, especially as
influencing health and efficiency of human
beings, is being recognized as of increas-
ing importance. The meter described
here is a first step in the solution of noise
problems in modern city life

quency composition, intensity, and duration, so as to produce
a measure of the sound.

An electrodynamic transmitter, used as the sound pick-up,
converts the sound into electrical energy of the same frequency
composition. A five-stage amplifier with a calibrated gain
control is employed to raise the energy level received from the
sound pick-up sufficiently to give a meter reading at the lowest
sound level for which the meter is designed. Between the
third and fourth stages of the amplifier is inserted the net-

work used for weighing energies at dif-

ferent frequencies approximately ac-

Castner’" I} cording to their relative contribution to

loudness, so that the indication of the

meter will correspond, in general, to

what is heard by the average ear, and not merely to the physi-

cal energy constant in the sound. A rectifier converts the

amplified and weighed energy into direct current for operating
the indicating meter.

Present data indicates the ear is most sensitive to sound at
a frequency in the neighborhood of 2000 cycles; at either
higher or lower frequencies greater intensities are required to
produce the same loudness. Due in some measure to the way
we hear, this increase in intensity is different for each loudness
level, and experimental curves, showing the relative increase in
Intensity for frequencies below 2000 cycles at four different
ioudness levels, are given in Figure 2. Zero loudness level for

CALIBRATING

OSCILLATOR
o

CALIBRATING SOUND [~ —~———— —————~—"———————— —— 1
RECEIVER PICK-UP | | "/
3 STAGE 19 o0
__L AMPLIFIER __| 2 STAGE || | o
WITH T |FREQUENCYI™ b iFIER [ [INDICATING | 20
| WEIGHTING =
MEASURING AND| NEIERG AND | | METER || 20
—H CALIBRATING | | RECTIFIER | / LEVERNESS
| GAIN CONTROLS LEVELS
| 30
e e o ey == J
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SAME LOUDNESS AS AT 2000 CYCLES

60 !
o 500 1000 1500 2000 2500
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SCHEMATIC DIAGRAM OF THE METER
Figure 1. An oscillator and receiver used for calibration are integral parts of the

equipment of the nexw sound meter

THE LOUDNESS OF NOISE

Figure 2. Relation of loudness and
sound intensity at four lewels
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the purpose of this work is taken as the threshold of audibility
at 1000 cycles, and other levels are given in decibels above this
level—the level in db. being ten times the common logarithm
of the ratio of the intensity at the level taken to that at zero
level.

An inspection of the curves of Figure 2 shows that only at
the lower frequencies are there large differences between the
various curves. It seemed preferable, therefore, rather than to
complicate the design and use of the meter by employing a
network adjustable for loudness, to select some one of the
curves of Figure 2 as a basis for the design of the weighting
network. That for 40 db. loudness seemed to be the one that
would be most useful for general sound measuring work. The
network was designed, therefore, to attenuate the received
frequencies in a manner complementary to the 40 db. curve of
Figure 2. Loudness data is not at present available for fre-
quencies above 4000 cycles, so that for this range the threshold
of audibility for the average ear was used as a basis for the
weighting curve.

Frequency Components Combined

After the complex wave has been weighted by the network,
it is rectified so that the combined effect of the various com-
ponent frequencies is indicated by the meter. Each compo-
nent frequency, of course, has its own loudness level, but the
ear does not recognize these various separate levels, but rather
a single level in which the various components are combined
i a complex manner. The full-wave rectifier employed, of
the copper oxide type, is a square-law rectifier which provides
the best approximation to the performance of the ear in com-
bining different frequency components that can be obtained in
a simple and portable device. The best available information
on the response of the ear to sounds of short duration indicates
that the ear appreciates the loudness of a tone lasting two-
tenths of a second or more.

Loudness of tones of shorter du-

89

MODEL OF THE NEW SOUND METER
Figure 5. The aeight of each of the iwo units, including

the meter, pictured above in the batiery box shown in Fig-
ure 4, is 35 pounds for ecach unit, making the complete outfit
a portable one

centimeter of a free progressive wave at 1000 cycles. Chosen
because it is definite and easily producible by purely physical
measurements, this reference level is approximately 10 db.
above the threshold of audibility for the average observer.
This primary calibration is made by placing the sound pick-up
in a free progressive wave of 1000 cycles at a point at which
the pressure has been determined from measurements with a
search tube condenser transmitter previously calibrated by
comparison with a Rayleigh disc. By a calibrating control on

the amplifier, adjustable with a

screw driver so as not to be dis-

ration is a function of the time

turbed in use, the gain is set to

during which the tone persists s make the meter read the level
as shown in Figure 3. The in- o of the 1000-cycle wave in db.
dicating meter selected, there- 51 ° — above the reference level.
fore, is one that gives a full de- o . o M
tflection for sounds lasting longer z ! Design Complications
than about two-tenths of a sec- 0 / The range of the meter is
ond. It has a long, easily read- e T4 from 10 to 100 db. above refer-
akf)let SCCIIIL‘ c:(llll;brartre}(li O\t‘etr Ci range §_3 / ence sound level. Sound levels
of twelve db. e total noise
level is the reading on the gain- S 4 / FREQUENcgzsoo Sl %issvtg;l glgigtk)'riz‘;drcilrcegz fOOrUHiS
control dial of the amplifier plus w” LEVEL = APPROXIMATELY 40 . :
the indication of the n?eter. %hc E [ B P A O RESHOLD iﬁg;ifrt%(;fn {%%n?ist’) ;I;S qﬁgi
. A . h s < -5 S LAt . «
gain-control dial is calibrated in 5 T [ i l painful. This 90 db. range, how-
5 db. steps and in use 15_3dJUSt- & -6 l } L f ever, requires a high-gain ampli-
ed so that (he variations in 0 0.l - 0.2 0.3 0.4 0.5 fier. This high gain, together
sound may be read on the meter. DURATION IN SECONDS with the use of low-power tubes
The sound meter is calibrated —necessary because they must
to read in db. above a reference EAR RESPONSE operate on dry cells—has re-
level which is defined as a pres- Figure 3. Shows the response of lhuman ear to quired a number of precautions

sure of .001 dyne per square

sounds lasting fractions of a second

in the design of the amplifier.
To make the sound meter read
differences in level correctly,

overloading of the vacuum tubes and feed-back between parts
of the circuit had to be made negligible.
had to be used to make
electromagnetic  and

Sufficient shielding
the effects of commonly encountered
electrostatic fields of no importance.

BATTERY BOX

Figure 4.

This photograph shows the calibrating

equipment in the battery box that also is used to carry

the sound pick-up

Cushion mountings were used for both the vacuum tube sockets
and for the amplifier as a whole to eliminate microphonic pick-up.

Operating Check

Although the sound meter amplifier is very stable elec-
trically, it was thought desirable to include as part of the asso-
ciated equipment a means of making an overall acoustic cali-
bration in the field so that there will be no doubt that the meter
is operating properly. The apparatus for this secondary cali-
bration consists of a stable type of telephone receiver, a small
2000-cycle oscillator for energizing the receiver with a known
current and a means of coupling the receiver to the sound
pick-up in order to produce a definite acoustic pressure on the
pick-up. A small milliammeter mounted in the battery box is
used for measuring the current applied to the receiver, and by
mears of a key may also be used to check the “B” battery
voltage. The arrangement of the battery box is shown in Fig-
ure 4. (Continned on page 110)
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“Protessional” Receiver

FOR AMATEURS AND SHORT-WAVE FANS

For the first time a short-wave superheterodyne, designed for use

by commercial stations, is made available to the “ham” and the

s.aw. broadcast enthusiast. It features high sensitivity, low noise
level and a most unusual band-spread system

HERE are many amateurs and serious Part One sional receiver must necessarily be complicated
short-wave enthusiasts who have envied and cumbersome in operation. Such is not the
commercial short-wave receiver equipment. The Ham- case! The demand for simplicity in operation is greater in

marlund Comet “Tro” receiver described here is, so far
as the writer knows, the first really professional short-wave
set to be made generally available.

First of all, it should be pointed out that the term “Profes-
sional” as applied to this receiver is not just a hollow boast.
A partial roster of the commercial radio services using the set
include the following: National Broadcasting Company, Co-
lumbia Broadcasting System, American
Airways, Eastern Air Transport, Ameri-
can Radio News Service, Aeronautical
Radio, Inc., International Communication
Laborateries, Bell Telephone Laboratories,
U. S. Government departments, National Guard units, Phila-
delphia Police Department, Pennsylvania State Police and the
New York City Police Department. Some of these organiza-
tions use a larger number of sets in their various stations
throughout this country and abroad.

Aviation and news services, which require absolute dependa-
bility in their equipment, were among the first to adopt this
receiver. It naturally follows that such a receiver will also
meet the requirements of the amateur c.w. or ’phone stations,
because, after all, the requirements are identical. An inter
esting commentary on this phase of its usefulness is found in
the following quotation from a letter written by James M.
Whitaker, who owns and operates amateur station W2BFB,
Bronxville Manor, New York:

“Results with the Comet ‘Pro’ have far exceeded my expec-

tations. Both on telephone and c.w, the ease of operation,
selectivity and volume

are surprising. This

ON COILS receiver has made

“CYAND "D" ONLY

v i ]

possible reception of
foreign amateurs here-
tofore unheard, due to
the lack of back-
g : ground noises in the
L_I set itself. I have an
outlet for a regular
broadcast receiver in
my room and received
rebroadcast programs
while 1 was receiving
L | the same foreign sta-
™ tions direct on the
Hammarlund. The
comparison was a rev-
elation. The rebroad-
cast program was
hardly understandable

H.F.DET.

hY
21
r A

MAIN TUNING
CONTROL

s
-
L

H.F 0sC.

A=B= {38 MMF

Soke B over about half the

B time, while the output
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BAND-SPREAD CIRCUITS was practically the

Figure 2. A and B are the “tank”

1 ¢ same quality as is
tuning condensers, ahile C, D, E

{[ By Gordon Fraser I}

commercial service than in the home, for the simple reason
that commercial stations are primarily interested in carrying
on their business, not in playing around with a multiplicity of
controls. Maximum efficiency is, of course, required and con-
trols cannot be reduced at a sacrifice, but the utmost sim-
plicity in operation, consistent with maximum efficiency, Is
considered essential. In this respect, the aims ideals of the
amateur, the commercial station and the
short-wave broadcast fan are identical,
just as they are in all other features of
receiver performance.

The Comet “Pro” is an eight-tube (in-
cluding the rectifier) superheterodyne, designed to cover the
entire short-wave band from 15 meters to 200 meters. All
operating power is drawn from the a.c. light lines, the power-
supply equipment being built into the receiver, making it a
completely self-contained job. Only one audio stage is in-
cluded in the receiver. A separate power-amplifier unit is
available for use where high-volume, loudspeaker operation is
required, but the receiver alone is capable of operating a
magnetic speaker satisfactorily on all but the most distant
stations. For that reason, connections for a speaker of this
type are provided in addition to the headphone jack on the
front panel.

It is designed for the reception of both voice and c.w. sig-
nals. For the latter a special heterodyne oscillator is included
in the intermediate-frequency amplifier, witn a switch on the
front panel which permits it to be cut “in” or “out” at will.
For c.w. reception, or for use in Iocating broadcast stations
by its “birdies,” this heterodyne oscillator system is ideal, as
it does not require
any control, such as
the critical regenera-
tion control found on
most amateur re-
ceivers.

The short-wave
band is continuously
covered by four pairs
of plug-in coils. These
coils are wound on
isolantite forms and
the coil sockets are
also of this material,
which offers the ad-
vantage of extremely
high efficiency and, [
being impervious to
moisture and not sub- 10 ' |
ject to physical varia- — i
tions, it results in —— f
coils that are constant
in their values under
any and all conditions ;
and remain fixed in -3 -20 -0

10.000

1,000
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and F are ganged and constitute

the band-spread system. E and F

are automatically cut in avhen the

larger coils are plugged in. For

the higher frequencies C and D

alone are employed for band-
spreading

usually obtained from
a good broadcast re-
ceiver on local pro-
grams.”

Some readers may
have the idea that a
satisfactory profes-

their calibration.
The intermediate-
frequency amplifier is
tune to 465 kc., a fre-
quency below the
broadcast band but
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THE SELECTIVITY CURVE

Figure 6. Curwve A «was taken at
1500 ke., modulation 30% ; curve B
at 3750 kc., 70% modulation; curve
C, at 19,000 ke., 70% modulation
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still high enough to provide excellent
operation for short-wave ‘“beat” re-
ception. This frequency provides
relatively wide separation between
the signal and image frequencies with
the result that image frequency offers
no complications.

Another advantage of this inter- g
mediate-frequency is that it permits ;
obtaining a high degree of amplifica-
tion—with perfect stability.

Band Spreading

One of the most obvious and
unique features of the set is the
method of tuning employed. It pro-
vides band-spread tuning—and real
“honest-to-goodness” band-spreading
—on all parts of its entire wave-
length range! Most receivers pro-
vide for band-spreading on only cer-
tain  bands, notably the amateur
bands. But this receiver provides
the same feature for the wvarious
short-wave broadcast ranges, the po-
lice bands, the aviation bands and,
in fact, all parts of the short-wave
range.

There are two tank-tuning dials
and a third or band-spreading con-
trol.  Using the two tank controls,
the receiver tunes like any other duo-
control short-wave “super.” But the band-spread control offers
the unusual feature of not only spreading the range over a large
dial area, but also of providing single-control tuning. This
latter is accomplished by ganging together the small vernier
condensers which are shunted across the two tank condensers so
that, once the band (in which the operator desires to work)
has been tuned in, all operation within that band becomes
single control. Thus when the operator gets right down to
critical tuning, he does nct have two dials to keep in reso-

Figure 1.

TUNING CURVE FOR 30-60-METER COILS

Figure 4 The heavy line shows the setting of the oscillator

“tank” condenser for any given wavelength. The broken lines

represent the wcavelength range covered by the band-spread dial
for any setting of the oscillator condenser

The band-spread knob and illuminated dial are in the center.

side are the two “tank” tuning controls and their calibrated dials.

is the combination tone control and “on-off” switch, avhile the wvolume control is at
the right. The switch in the center cuts in-and-out the if. beat oscillator.

THE TUNING CONTROLS

At either
Beloaw (left)

nance; he finds stations spread out on that band-spread dial
much as are the broadcast stations on an ordinary broadcast
receiver. European broadcast stations, which on the average
short-wave receiver come in with such razor-like sharpness
that it is difficult to tune them in, can be heard over a full
degree or more on this band-spread dial.

A good example of the unusual spreading of the bands will
be found in operation on the 40-meter amateur band. This
band, extending from 7000 to 7300 kc., actually covers 76
degrees on the 100-degree band-spread dial. This is a
greater spread than is found on most amateur sets, even
those especially designed to spread the band. On the 80-
meter amateur band, the spread covers 96 degrees on the
dial, and on the 20-meter band the spread is 45 degrees.
On the 150-meter band the full-100-degree dial just covers
the range, which means that the ’phone band in this range
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is spread over about 40 degrees.

An operator who is primarily interested in the amateur
bands has what is substantially a single-dial receiver, the
two tank controls only being used to carry the receiver
into the band to be worked.

S.W. Broadcast Tuning Simplified

If the operator is more interested in broadcasting, he
will find that the range in which the more commonly heard
European stations work (25-26 meters) is spread out over
93 degrees on the dial. Rome and Paris, ordinarily found
about one degree apart on short-wave receivers, have a
separation of 27 degrees, making it a simple matter to
tune in between these two for Chelmsford and Winnipeg.
Again, in the range around 49 meters, where the greater
part of the evening short-wave broadcast reception is
found, the range from 48 to 50 meters covers 96 degrees.

These observations will convey a good idea of the ex-
cellent tuning qualities of the receiver, but further infor-
mation will be found in the tabulation of Figure 3 and

the chart, Figure 4. The tabulation shows the dial settings

MICROVOLTS

== — =

2000 3000 4000 50C0 7000 10,000 15000  20.000
KILOCYCLES

and band-spreading ranges for a few of the more popular
bands, while the chart shows the tuning calibration for
one coil set. The heavy line on the chart represents the
setting of the oscillator tank condenser. The setting of the
wavelength tank condenser is not shown, as it is always
within a few degrees of the oscillator condenser. The two
broken lines represent the frequency range of the band-
spread dial. To use the chart, the operator determines
the midpoint of the band in which he desires to tune and

THE SENSITIVITY CURVE
The upper curxe shows the sensitivity to ‘phone
signals, the loaver to cxw. signals

Figure 5.

ANV WY Ame

from the chart finds the oscillator tank setting for this
wavelength or frequency, first setting the band-spread
control on 30, and tuning the receiver accordingly. The
vertical distance between the (Continued on page 123)
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Short-Wave Fan

cided to give the short waves a break. I went downtown

and discovered where I could get a fairly respectable one-

tube short-wave outfit for the mediocre sum of $6.95—
less the tube. With the tube, the outfit set me back $8.00 and
some odd cents (but nevertheless, they were cents). The
batteries had been purchased some time before this, during
another of my wecaker moments. The carphones were also
In my possession; they had been an outlet for my crystal set
before I “rubbed it out.” Of course, I had an antenna, but
this does not make much difference, as you shall see later on.

Next day I put the set in my room, so as to reduce friction
with the family!

The fourteenth proved to be a red-letter day for me. The
set worked as soon as I hooked it up, which was 7 pm. The
first thing that bounced at me was W8XL, Cincinnati, Q. An-
drew H. Brown was the first human voice that came over the
set. After sixtyv-one seconds I left
him, or he might have left me, but
I do know that it wasn’t my fault.
The set would not oscillate any
longer! Signals faded right away.

I then decided to change the earphone terminal from 435
volts to 22%5; 45 volls seemed to be too much power for
Andy. To my awe and surprise, it worked! Of course, I
had this confirmed. I'd never forget a big detail like that. A
member of the family was called in to perform this duty, and
her signed testimonial will be sent to anyone who requests it.

By this time the radio downstairs was in operation. Need-
less to say we were both using the same antenna. The ruling
voice (my wife’s) decreed that I must sign off immediately,
if not sooner, so that was that. T went out in disgust.

At eleven o’clock T tuned in once more. To my surprise
and horror, Andy Brown was still talking. What a man!
Seven o eleven without a stop. I wonder what kind of cough
drops or cigarcttes he uses. When the oration was finally
concluded, the station was announced as WO9XTF, Chicago, 6,020
Kilocycles (and this is called a short-wave set). Oh, well, I
guess I'll get plenty of surprises hefore the tube goes West.

Why doesn’t someone invent a translator to connect with the
radio? I picked up XDA, Mexico City, and could not under-
stand a thing but the anncuncement. Some day, when I get
some spare time, I may invent a translator. That would be
a crusty trick to play on the foreign stations. but thev wouldn’t
dare to call me names after I put my translator in the circuit.
That was Saturday night.

IT was on Iriday the 13th when, in a weak moment, I de-

{I By W. Franklin Hopf I}

On Tuesday morning I rolled out ol bed a few minutes be-
fore seven. I tuned in on a station in California just as it
was signing off. The announcer was telling me that it was 4
o’clock Pacific time, but I knew right well that it was 8 o’clock
Eastern Daylight Saving Time. He must have thought that
I was an Eskimo. That wasn’t so bad, but when he said that
he was going to bed, I knew that it was Walter Winchell. He
is the only person that I know of that sleeps all day and
goes out at night, and says things that make you mad. And
so to work.

As soon as I got home that evening I dashed upstairs to my
set. I listened to WSXK, Pittsburgh, until I lost it (reward
offered to finder), and then I picked up a whisper that identi-
fied itself as W3XAL, Boundbrook, N. J. Later in the evening
W3XAL came in so loud that I was able to hear it on a cone
speaker four inches in diameter.

When I picked up a station at St. Georges, Bermuda, I
nearly swooned. The Englishman
who was talking was so polite that
he forgot to announce his call let-
ters. I was going to write to him
for a card of confirmation, but, on
second thought, I guessed he didn’t have any. Mavybe that is
why he didn’t announce his station letters. If enough stations
send me their confirmation cards, T won’t have to have my
room papered next Spring. I guess you know by this time
that I am an optimist.

On Wednesdav evening T made a startling discovery. When
I turned the set on, I forgot to throw the antenna switch.
Stations came in as good as they did on other nights, and
maybe better, because I heard some girl talking by radio-
phone. T can’t tell you what I heard because it’s against the
law, but if you really want to know, you can write me a lstter.

To get back to my discovery, when I turned the set off, I
reached for the antenna switch and, believe it or not, it was
off already!

Up to this time I had been using only 1.1 volts on the fila-
ment. It really could stand 2 volts, therefore I connected two
dry cells in series, so as to get 3 volts. The directions that
came with the set declared that vou could use 3 volts, because
the set put up a resistance so the voltage was dropped to the
correct value for the tube. Now I know why people say “never
believe everything you read.”” The directions must have got
mixed up and put in the wrong box at the radio factory, because
the tube ceased functioning altogether. Now I'm saving up for
another tube and more adventure.

www- americanradiohistorv-com
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Latest Advances I'n

66

Modern

U

cr’ Design

T his ten-tube super, employing the newest tubes, includes a “Class A audio
channel and provides automatic volume control plus an effective noise suppres-
sion arrangement. If covers the police as well as the broadcast band

News the writer compared the
merits of various audio amplifying
systems and presented evidence that the best possible
audio system for home reproduction would utilize straight —45
triodes operated in push-pull as Class A amplification.
Described herewith is the new S-M 728 ten-tube superhetero-
dyne, just introduced at the May Trade Show, which incor-
porates this ideal output system. It has other interesting
features in that, besides the broadcast band, it will also tune to
all American police-call frequencies and employs the new. —56,
=57, ~58 and -82 tubes as well as two —45’s. Moreover, it has
true automatic volume control and a unique system of noise
suppression, a highly desirable feature with a true a.v.c. sys-
tem, which ordinarily jumps sensitivity (and noise) to a maxi-
mum between stations.
The sensitivity of this re-
ceiver is greater than can be e S
used in many American locations

IN the July, 1932, issue of Rabio

By McMurdo Silver®

mum receiver sensitivity. It 1is seen
that the power output will vary from
only 7.5 to 9 watts for signals of from
50 microvolts absolute on up, assuming the volume control to
be turned full on. This is extremely nice control, since the
ear can barely discriminate between 7.5 and 9 watts output,

Curve B illustrates the operation of the noise suppressor—the
change from curve A is made at the throw of a switch. Ac-
tually, curve B is the extreme noise suppression condition pos-
sible with the set, where all noise—and signals—below 80
microvolts absolute are cut completely out.

The adjustment to provide curve B is accessible to a screw-
driver on the rear of the set chassis, in order that it may be
set to suppress the noise prevailing in any particular location.
For example, noise levels will vary from only a few microvolts

in a good location up to 60 to

80 microvolts in a business sec-

: tion of a city, and cannot be de-

< termined in advance. Hence it

of cven low prevailing noise
level, and its only real justifica-
tion 1s a wide margin of reserve.
Yet, lest the fear be entertained
that such high sensitivity will
result in excessively noisy recep-
tion, the threshold sensitivity
can be cut to any level sufficient
to dehnitely shut out any and
all local noise, no matter how
much it may vary in different
focations.

Figure 3 illustrates the opera-
tion of the a.v.c. system, curve
A showing its operation at maxi- Figure 1.
—_— been remowed.

THE CHASSIS OF THE MODEL 728

Here the tube shicld at the rear has
In the foreground, abowve the tun-

may be desirable to have curve
B cut off at difierent points be-
tween A and B of Figure 5.
This is determined upon installa-
tion of the set by throwing the
switch to its “silent” position,
turning volume full on and then
adjusting the screw-driver ad-
justment until just no noise is
heard. Thea by throwing the
switch, either the condition of
maximum sensitivity with pre-
vailing noise is had or a condi-
tion of sensizivity somewhat re-
duced and noise completely cut
out—for local and all but ex-

*President, Silver-Marshall, Inc. ing knob, is seen the resonance indicating meter treme distance rzception. This
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condition can be set in Chicago so that the principal stations
all over the United States can be heard with no background
noise whatsoever—a most unique experience.

In Figure 2 the harmonic distortion curve for the audio
Throughout the home-volume range of 200
milliwatts (.2 watt) to 2 watts, the harmonic distortion is
seen to vary from only .4 to .6 percent—a small fraction of

amplifier appears.

the distortion found in even the best
pentode and -46 Class B amplifiers. It
rises to 5 percent at just over 8§ watts
output and reaches 9 percent at 10.2
watts output, hence the rating of 8 watts
undistorted power output (I.R.E. stand-
ard). Yet the quality at 10 watts is still
very good indeed, due to the masking
effect of harmonic distortion at high vol-
ume to the ear.

Dual-Wave Reception

Such, then, are the operating charac-
teristics of the new set. Turning to Fig-
ure 1, a top view of the chassis with the
main tube shield cever removed, the
tubes from right to left are —58 first de-
tector, =56 oscillator, two -58 i.f. ampli-
fiers, =36 a.v.c. tube, —~56 second detector,
=56 first audio stage, the two —45 output
tubes, and, in its separate shield at the
left front, the —82 rectifier tube.

Examining the circuit diagram of Fig-
ure 3, at the left is the dual antenna cir-
cuit, which alone is switched to select
between the broadcast and police-fre-
quency bands, the oscillator operating
above the signal frequency for the broad-
cast band and below the signal frequency
for this police band, this arrangement
obviating any oscillator circuit changes
(see June, 1932, issue of Rapio News
for details).

The antenna circuit is tuned by one

section of the gang condenser for the
broadcast band, and a separate antenna
coupler is tuned by a compression con-
denser for the police band. The first
detector tube is a —58 vario-mu rather
than a straight —57 or —24 screen grid
to obviate cross modulation and to
aid in volume control, the a.v.c. tube
serving to automatically change the
control grid bias of the first detector
and both if. tubes simultaneously.
This necessitates less negative bias for
effective control on these three grids
than would be needed on two grids
alone and is most helpful in eliminat-
ing, not so much the usual form of
cross modulation, but the form of it
where the result is apparent broad
tuning on powerful local stations due
to insufficient rejectivity of the single-
tuned input circuit for powerful local
signals on channels adjacent to them.
It further prevents distortion due to
the effects of a very powerful signal
adding to the oscillator voltage (about
10 volts) fed to the detector grid, a
point previously treated in a rather
haphazard manner in superheterodyne
design.

R.F. Pentodes

A fixed bias is provided for the —58
first detector by the voltage drop
across a 1000-ohm wire-wound resis-
tor common to the oscillator and first
detector grid returns, the fixed bias on
both tubes obviously being equal. The
bias of the first detector is further
varied with signal strength, the va-
riable bias of the a.v.c. tube being

Ranio News ror Avcusrt, 1932

brought to the first detector antenna coil return through an
isolation resistor connected to its lower end.

The oscillator is the usual S-M tank-tuned circuit using a

purposes.
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Figure 5, Curwve A shoaws how constant
the wolume is maintained for all input
signals abowe 60 microvolts. Curve B
shows the alteration resulting awhen the
noise suppressor circuit is adjusted for
maximum effectiveness
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—36 tube, but operated from 250 volts plate with an unby-
passed plate resistor of 8500 ohms.

This resistor serves three

It reduces the plate voltage from 230 to a reason-
able oscillator value, prevents frequency shifting with line

voltage fluctuations and tends to stabilize
the oscillator output at different frequen-
cles.

The if. amplifier is not new to Rap1o
NEws readers, being essentially the 465
kc. amplifier described in the April and
June, 1932, Rabio News. It is changed
only to adapt it to the new —358 vario-mu
r.f pentodes. It gives a gain of approxi-
mately 150 times per stage. There are
two interesting features about it, how-
ever—the noise-suppression circuit and
the method of taking off the a.v.c. actuat-
ing voltage. The noise-suppression circuit
is simplicity itself—it is merely a switch
and a variable resistor which allows the
fixed control grid bias on the first i.f. tube
to be increased. The resistor merely
bleeds current through the permanent bias
resistor of the first i.f. tube to the re-
quired degree. The switch is on the front
of the chassis. The visual tuning meter
is in the plate return of the two if. tubes.

Automatic Volume Control

It has been found desirable to take a
higher signal voltage off to actuate the
a.v.c. tube than is applied to the audio
detector grid to get good stiff automatic
volume control, and in our previous a.v.c.
sets this voltage was taken off the last i.f.

primary rather than secondary for this

reason. This was found confusing to
servicemen, as it permitted improper
alignment of the last i.f. trimmer un-
less great care was used. Conse-
quently, in this new set, to satisfy the
condition, the second detector grid is
tapped off at about the midpoint of

the last if. secondary, and the a.v.c.

actuating voltage is taken across the

whole secondary.

The Audio Channel

The rectified carrier voltage devel-
oped by the =56 a.v.c. tube across its
500,000-ohm plate resistor is applied
to the first detector and both i.f. grids
in addition to the fixed bias, and auto-
matically holds the signal voltage on
the —-56 audio detector grid to the
value needed to turn out 10 watts of
audio power from the set when the
applied signal is stronger than 50
microvolts.

The —56 second or audio power de-
tector turns out a greater audio volt-
age than would a —27 detector and is
resistance-coupled to the —56 driver
stage, with an r.f. choke and by-pass
condenser in its plate circuit and in
addition an audio filter consisting of a
well by-passed 25,000-ohm resistor in
its d.c. plate lead.

Tone control is effected by moving
a condenser up and down the plate-
coupling resistor, and volume control
is effected by moving the —56 driver
tube grid up and down the grid-coup-
ling resistor.

The —56 driver or first audio stage
is not a pure voltage amplifier stage,
but is also a power amplifier stage, for
it must (Continued on page 110)
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OPENING UP THE

B Edz @

WITH A 3-10 METER

NHE evolution of ultra-short-wave
receiving systems toward the logical
development of a highly efficient
superheterodyne was considered in our second article.

And now a new and different superheterodyne receiver emerges
from the laboratory in the thoroughly practical and advanced
design diagrammed in Figure 1. The receiver is best de-
scribed by a detailed consideration of the circuit.

Casual inspection of Figure
1 will indicate several points

By James Millen*

QUASI-OPTICAL WAVES

.
SUPERHETERODYNE

when the natural period of the antenna or
one of its harmonics, falls within the tuning
range—an inevitable condition in the case
of an ultra-high-frequency receiver. It was found that the
effects of harmonics could be eliminated by the inclusion of a
very small capacitor, C1 (1 mmfd.), in series with the antenna.
Due to the fact that the first detector circuit is of very high
impedance, having negligible losses and efficient regeneration,
the minimizing of the series
antenna capacily entails no ap-

of conventionality—first detec-
tor or mixing tube inputting
directly from the antenna coil, !
followed with two interme-
diate Irequency tubes and the
second detector (demodulator)

which outputs directly to push- ‘
pull pentodes. However, va-
riations from the usual pro-
cedure will be found in the
electronic coupling arrange-
ment between the oscillator
and first detector circuits, the
regenerative first detector, the
single-tuned circuits in the in-

selective receiving

background hiss.

Increased Selectivity and Range

NTRODUCTORY articles of this series consid-

ered the characteristics
experimental work involved in their exploitation
and the general requirements for reception.
the increasing congestion on the quasi-optical chan-
nels accompanying more widespread experimenta-
tion and commercial use, the desirability for a more
system becomes a matter of
importance second only to the necessity for increas-
ing the range achieved by the superheterodyne and
the employment, in it, of developments which reduce

preciable signal attenuation.
Also, the antenna capacity has
no effect on the tuning control,
because the total shunt capac-
ity must always be less than
the value of the series con-
lenser.

It should be noted, however,
that this arrangement is only
effective in eliminating dead
spots caused by harmonics of
the antenna period, other than
the fundamental, and it is nec-
essary therefore that the aerial
[ does not resonate in the oper-

of ultra-short waves,

With

termediate-frequency amplifier

ating frequency band. Almost

and in the beat-frequency oscil-

lator coupled to the second de-

tector tube. Turther analysis will bring to light more subtle
originalities in the operating biases and in the working out of
circuit details. The antenna-coupling system has been designed
in a successful effort to eliminate dead spots in the tuning
range. which are particularly noticeable when a regenerative
circuit 1s coupled directly to the antenna. Such points exist

*The National Co.

any aerial over 15 to 20 feet
long will be satisfactory.

While it is recommended that the anterna and oscillator
coils, respectively 1.1 and 12, be purchased ready wound, the
data in Table 1 are given for the benefit of amateurs possess-
ing the experimental facilities and patience requisite for the
fabrication of the correct inductors. All coils are wound with
number 18 enameled wire on R-39 low-loss forms, 1 inch in
diameter and threaded 8 turns to the inch. The coils plug
into the special four-prong sockets designed for ultra-short-wave

SCHEMATIC WIRING DIAGRAM OF THE ULTRA-SHORT-WAVE SUPER

Figure 1.

This circutt diagram shows the exact connections of all the components used in the newc set and

the dotted lines indicate points awhere shielding of a high order is essential

QuUTPUT

i
:
e m e

cio

HEATERS

TO FILAMENT
SUPPLY

0scC.

WWwW.americanradiohistorv.com


www.americanradiohistory.com

96

Ravio News ror Aveust, 1932

the plate, which nullify each other, the
net result being an exceptionally stable
oscillating system (comparable to crystal
control in stability, but having the neces-
sary advantage of variable-frequency con-
trol) which makes the ultra-short-wave
superheterodyne practicable.

The First Detector Circuit

The experienced amateur may comment
mentally on the fact that grid-leak detec-
tion has been employed in this circuit,
apparently in defiance of the general fa-
vor toward plate-current-curve systems.
Simple analysis of the detecting system
will indicate that the grid-condenser ar-
rangement is satisfactory for audio-fre-
quency demodulation, but does not offer
a sufficiently high impedance to an inter-
mediate frequency to build up an effec-

tive grid voltage. However, the

FRONT VIEW METERs | NUMBER OF TURNS | TAP-TURNS FROM BOTTOM lgrap c&rcm% ghmh_ has alre?}?'

o e | TR T b densbed, v ths

;/’; ":]fetl‘;’j" l”"fii}iﬁ);’;lél’;b; 3%, - 4% 1 Sz Y4 Ya take advantage of the weak sig-
0 e cans 1 n S SO

set up alongside of the power 4% - 5% 2 ¥ & 34 na.ld Sens(lit“ ity dcl';ari.cterlsﬂcwf)f

pack. At right: Table giving I 7 e 3 ] EECFEENSEE CRIEA0, o

coil data 5% -6% | 2% 2% 3 /> alfso found th? the re;ultfing léSE

6, - TV 3, 4 5 of a positive bias on the first de-

2 2 EE 5 % % tector (mixing tube) simplified

receivers and described in detail in Rapro News for July.

The first detector and oscillator circuits are tuned by their
respective condensers, C2 and C3, of the straight-frequency-
line type. These capacitors are double spaced and have maxi-
mum capacities of 12 mmfd. The use of isolantite insulation
preserves the high-frequency efficiency, and the plates are suf-
ficiently rugged to eliminate microphonic effects which are espe-
cially emphasized on ultra-short waves. Condenser C4 is an
& mmfd. padding condenser which provides excellent tracking,
only slight variations of the trimming condenser, CS5, being
required for the reception of very weak signals.

The tuned circuit L3-C6 is a trap circuit tuned to an

the attainment of satisfactory

regeneration, controlled by the
variable resistor R4. By increasing the amount of positive bias
on the detector grid until the tube drew a few microamperes,
detector efficiency was improved, at the same time reducing the
required amount of regeneration for a given signal response.
The increase in screen voitage required for effective regenera-
tion similarly increased the apparent detection efficiency. This
may be explained by consideration of the fact that the tube is
also functioning as an i.f. amplifier, and the increased amplifica-
tion accompanying an increase in the screen voltage more than
compensates the customary reduction in detector efficiency.

intermediate frequency of approximately 1550 ke. Its func-
tion is to apply the intermediate frequency to the grid of
the detector tube by preventing its return to ground through
the low-impedance coil L1. Similarly, L3-C6 offers a low
impedance to the signal frequency. It is obviously essential
that the losses in this trap circuit be minimized, which con-
sideration predetermines a small-Litz-wound coil and a con-
denser with a negligible power factor. The capacity to
ground must also be low to maintain a minimum circuit
capacity. Coil L3 is wound with 100 turns of 10-38 Litz
wire on a 3%g-inch form. The tuning condenser may be
of the compressicn type, providing high-grade mica and
other fine insulation are used. The capacity required to
resonate will be in excess of 30 mmfd., a fairly high capac-
ity being desirable in order to reduce the impedance to the
signal frequency.

The trap is located in the high-potential side of the grid
circuit, so that lower frequency disturbances, such as static,
will be by-passed to ground through the tuned-grid circuit.

Electronic Coupling

While the Dow or electronic-coupling system was given
detailed description in the July number of Rapio NEWws,
further explanation is justified in reference to the specific
circuit under discussion. The screen grid, the control grid
and the cathode of the oscillator tube form the three elements
of a conventional triode oscillating system, the frequency of
which is governed by the values of L2, C3 and C4. The oscil-
lating variations in the electron stream cause corresponding
variations in the plate current which are resistance-coupled to
the load or first detector circuit through R8, C21 and R1. It
is obvious that the oscillatory impulses are conveyed only
through the electronic stream (providing proper shielding is
maintained, as is most essential) and that any variation in the
load conditions can have no reactive effect on the frequency.
It may also be shown that changes in the plate voltage results
in frequency-variation effects, through the screen grid and

LOOKING UNDERNEATH

Figure 5. This view gives the general idea of the parts
disposition under the base

The first detector is followed by a broadly tuned interme-
diate-frequency amplifier. The three if. transformers are
tuned only in the secondary circuits, the overall ampiification
being equivalent to two stages, with both primaries and sec-
ondaries resonated to the intermediate frequency. This
achieved degree of broadness is desirable, resulting in easier
tuning, better quality on amateur signals and television and
simplicity of adjustment and increased stability of the receiver
as a whole. While, again, the recommendation is for commer-
cially manufactured units, the i.f. transformers can be home-
wound on 1%4-inch-diameter dowels with 100 turns of No. 28
wire (primary) and 50 turns of No. 30 double-silk wire on the
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sccondaries. The secondary is wound first, in a
single layer, and the primary, also in a single layer,
on top of the secondary, starting at the low-poten-
tial end and extending beyond the high-potential
end. The Jower end of the primary is also the low-
potential terminal. Both windings are in the same
direction, and may be separated, if desired, by a
thin sheet of high-grade insulating paper. The
sccondary tuning condensers are of the compres-
sion type, having ranges between 4 mmfd. and 70
mmfd.

The volume-control action, through variable re-
sistor R10, is limited to the i.f. circuit and has no
clfect on the plate voltages, in order to eliminate
any interaction between the regeneration and the
volume controls.

The second detector is of the bias type and out-
puts directly to push-pull pentodes, type —47. The
use of pentodes in this receiver results in a mini-
mum of tubes, with adequate output, a desirable
featurc in an experimental receiver. The rising
a.f. characteristic of the pentode provides a com-

pensatory effect for side-band cut-off in case of
excessive regeneration on weak signals.

The radio-frequency choke, L4, may be a con-
venient lattice-wound coil having an inductance of
approximately 500 microhenries.

While the beat-frequency oscillator presents
nothing novel from a circuit point of view, it must be care-
fully shielded so that only the correct degree of controlled
coupling is effected to the second detector alone. Improper
shielding will result in the blocking of the intermediate-fre-
quency amplifier, or result in interference caused by the radia-
tion of spurious harmonics in the high-frequency signal
hand.  The beat-frequency oscillator is also electronic-
coupled to the second detector. As the intermediate frequency
is constant, the beat note is adjusted, by means of C26, for the
desired pitch, after which no further adjustment is required.
It is important that this adjustment be made with the station
properly tuned. The attainment of this same tone or note
may then be used as an indication of perfect tuning on other
stations,

Coil L5 can be wound on a 1%-inch diameter R-39 form
with 80 turns of No. 28 double-silk-covered wire, tapped 30
turns from the bottom. Condenser C26 has a variable range
from 4 mmfd. to 70 mmfd.

The use of a separate beat-frequency oscillator is definitely
superior to an attempt to autodyne by introducing regeneration
in the intermediate-frequency amplifier. While this oscillator
is primarily intended for the beat-note reception of code sig-
nals, it is of considerable assistance in the location of tele-
vision and ’phone stations, and as an indication of frequency
modulation or drift.

With the exception of the type —27 second detector and the
pentode output tubes, the tubes indicated are all type —24’s.

TOP VIEW OF RECEIVER
Figure 4. This illustration shoavs the location of all parts mounted

on the sub-panel. The layout must be follosced closely

However, there is no reason why the series types —36-7-8 bat-
tery tubes cannot be substituted if it is desired to operate the
receiver from a d.c. source.

Construction Details

The mechanical requirements of the ultra-short-wave “super”
are no less rigorous than the electrical specifications. The
general details, suggested in the front-panel layout, Figure 2,
the sub-panel layout, Figure 3, and the photographs, Figures 4,
5 and 6, should be adhered to religiously. The chassis and
shields must be rigid and conform closely to the indicated di-
mensions, The recommended layout has been engincered to
provide the shortest practical leads between the signal-fre-
quency components of the circuit. The importance of this
will be appreciated when it is considered that the total length
of wire on a S-meter coil is approximately 5 inches. The
higk-frequency wiring should be rigid and, at the same time,
highly damped, to reduce the tendency to vibrate. Low-loss
parts, such as described in the previous articles of this series
and recommended herein, should be employed throughout.

Particular attention has been devoted to the location and
connection of by-pass condensers in an effort to reduce regen-
cration in the intermediate-frequency amplifier. Even a small
amount of regeneration will result in a characteristic hiss and a
high noise level. Best results will be obtained when the
grounded terminals of all by-pass condensers in the i.f. circuit
are grounded to a single point on the (Continned on page 127)

EXACT CONSTRUCTIONAL DETAILS

Figure 3. At left: Gives the exact location of all the parts on the sub-panel, as shown in Figure 4. Figure 2,
right: Gives other constructional data, as awell as supplying the drilling details for the front panel
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INSTALLATION - OF

encountered in auto radio installation
the minds of those who are making,

selling, installing or servicing automobile receivers

By M. J.

various localities where radio recep-

tion is very poor. These “dead

spots” vary from a few hundred feet
to several miles. It can be seen, therefore, that in the course
of several hours’ travel some adverse conditions will be met.
In order to reduce the effects of these dead spots to a mini-
mum, a highly sensitive receiver and an efficient antenna sys-
tem are required.

IT is a recognized fact that there are

Hints on Receiver Design

Now the car’s ignition system constitutes an -extremely
broad transmitter, and the receiver is Invariably mounted
within both the electrostatic and electromagnetic fields of this
transmitter. The higher we raise the sensitivity of the re-
ceiver, therefore, the higher we raise the level of interference
from the ignition system. Mounting suppressors on the spark
plugs reduces this interference to some extent, but in most
cases not enough. This condition will not interfere with re-
ception in the vicinity of strong local stations. but in the case
of weak signals the interference may be sufficient to demodu-
late the broadcast carrier and ruin reception. Thus there is
established a very def-
inite relationship be-

Part One

It must be borne in mind that the equip-
ment will be subject to various extremes
of climatic conditions—heat, cold, damp-
ness and condensation. For this reason
only a reliable make of B battery should be used. Cheap
batteries will not give proper service under these conditions.

Due to the varying character of receiving conditions en-
countered while traveling, an automatic volume control is
important if the signal is to be kept approximately at a pre-
determined level.

Cars that are engineered at the factory for radio have the
type of antenna shown in Figure 1. In cars not so equipped
it is generally more feasible to use the plate antenna mounted
below the chassis or running-boards. Except for superhetero-
dynes, the top antenna is preferable for greater pick-up. even
though the installation of one may require the services of an
upholsterer.

Some sets on the market are designed for the top antenna
and others for the plate antenna. If an antenna is used other
than the one for which the set was designed, the balance of
the antenna circuit should be carefully checked with an oscil-
lator. There is a great difference in the characteristics of these
two types of antennas.
This difference is some-

Sheedy

tween signal level and
noise level, which must
be given thoughtiul
consideration in design-
ing the receiver.
The limitations of
the power supply and
=Y FROM HIGH-TEN-
the number of tubes SION-GOIL ANG <,
which can be used ne- WREY
cessitates getting the iF_POULTRY WIRE
. .. NETTING IS FOUND
maximum efficiency

ANTENNA LEAD
TO SET BROUGHT
DOWN ON_SIDE

FARTHEST AWAY

IT MUST BE RE-
MOVED AND RE-

from what we have. RIACED RwITH
To experimenters who Sl

vy N 1 A LEA OTE.- DO NOT USE
wish to build their own, AT i on ANy

the following pointers
are given: 3

All tuned circuits ;
must be carefully
matched and balanced

METAL »-~

B! WIRE MESH
ANTENNA

LIGHT WKRES MUST

BE BROUGHT TO

DOME N THIS
FASHION ..

“usTing

times greater than can
be compensated for, es-
pecially at the ends of
the scale, by the small
trimmer condensers.

In a case of this kind
it may be necessary to
balance the circuit by
either adding or sub-
tracting one or two
turns on the coil or by
changing the capacity
of the antenna series
condenser, if one is
used.

5 Ignition

METAL Interference

LIGHT WIRES

KEEP ANTENNA MESH
AT LEAST 3 INCHES
AWAY FROM ALL

_ WIRING ARD DOME
T LIGHTS

~e o METAL

Toa., KEEP ANTENNA MESH
AT LEAST 3 INCHES
AWAY FROM ALL METAL

AN AGID FLUX
SOLDERING

LINING PLACE

DIRECTLY OVER We now come to the

within very narrow lim-
its. All leads should
be as short as possible.
The tuning condensers
should be small and
rugged and equipped
with pigtail connec-

ANTENNA .7
ERD ANTENNA

DETAILS OF AUTOMOBILE ANTENNA

Figure 1. Such an antenna _as this is unquestionably the most effec-

tive for use in closed cars. If this type is to be installed, it is avell to

employ the services of an experienced upholsterer to take down and
replace the roof lining fabric

problem of ignition in-
terference. We will
analyze a simple igni-
tion circuit and see
how to eliminate the
effects of its operation.

The intensity and

tions. Some s.l.f. con-

densers, due to the large

radius of unsupported metal from the shaft to the tip of the
rotor plates, have a tendency to vibrate at high motor speeds.
This has the effect of modulating the incoming carrier and
results in a microphonic sound. When choosing condensers
this should be borne in mind.

Coils should be treated with lacquer to make them moisture-
proof. Close coupling should be wused, if possible, for maxi-
mum transfer of energy. No flux of any kind except rosin
should be used in soldering, and all wiring of any length should
be laced down. The complete receiver should be housed in a
weather-proof container so designed that, when mounted, the
receiver will be accessible for service. All external wiring
should be properly shielded and grounded.

causes of interference

vary in different makes
of cars and even in individual cars of the same make. The
degree of success achieved in its elimination will depend on the
ingenuity of the serviceman and his knowledge of the laws of
magnetic induction.

In Figure 2a, we have a simple set-up consisting of a circuit
breaker, distributor, ignition coil and spark plug. When the
breaker point is closed, current flows through the ignition coil
primary, building up a magnetic field and at the same time
charging the primary condenser CI. The opening of the
breaker points causes this field to collapse, accompanied by the
discharge of the primary condenser.

This action causes an induced current to be set up in the
secondary winding which, due to the step-up ratio of the coil,
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is of sufficient value to jump across the gap in the spark-plug.
The ignition wires, due to their length, have a certain amount
of inductance and, as they run practically parallel to the motor
block, they have capacity to ground. Thus we have the
equivalent circuit of Figure 2b.

Due to this inherent capacity (Cx) and inductance (Lx) of
the system and the action of the
spark-plug, we have, to all prac-
tical purposes, a closed oscilla-
tory circuit.

When this cycle of operation
takes place, a definite portion of
the total current will be of an
oscillatory nature. This results
in the radiation of a very broad
wave train having a high decre-
ment and rich in harmonics.
While this wave train is rela-
tively weak, it is nevertheless of
sufticient amplitude to be picked
up and amplified by the near-by
receiver.

Noise Frequency

The frequency of this wave
train is, of course, controlled by
the constants of the circuit; i.e.,
the inductance and capacity of
the high-tension system. Con-
sequently, this interference is
more noticeable on the low end
of the scale. This will also ex-
plain why superheterodynes with
specially designed intermediate
transformers are not quite so
susceptible to this disturbance as receivers of the tr.f. type.

As the length and relative position of the high-tension leads
differ, the frequency of the wave radiated by the individual
leads must differ. The effects of this radiation in a multi-
cylinder motor at high speed can be easily imagined. My rea-
son for bringing out this fact is to show the futility of trying
to tune the ignition system beyvond the range of the receiver—
a method which has been tried on aircraft without success.

Our first point of attack on this source of interference is to
neutralize the high-frequency radiation of the system. The
most obvious solution is to damp out the small alternating
currents without materially affecting the larger direct-current
component. This theory is responsible for the development
of the suppressor.

Suppressor Installation

These suppressors have a resistance of about twenty-five
thousand ohms. Less than this will not be effective for our
purpose, while a greater resistance will affect the operation of
the motor. The suppressor should be mounted on the spark-
plug so as to be as close to the seat of the trouble as possible.
A suppressor should also be inserted in the center lead of the
distributor head. This is to take care of the rotor gap. Some
servicemen make the error of mounting it at the coil. Tts
effectiveness is lost in this position.

Along with this type of interference there is an impact volt-

RUGGED CONSTRUCTION ESSENTIAL

This new R. C. A. Victor auto radio chassis is a

good example of the strong construction and com-

plete protection required to insure good results and
freedom from trouble
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age set up in the antenna. This is caused by the sparking of
the breaker points, distributor and the remaining d.c. arc across
the plugs. This voltage is undirectional, and its frequency is
whatever the receiver happens to be tuned to at the time. This
effect is called free oscillation and is readily detected.

In a receiver with a reasonably flat response curve it will be
heard with equal amplitude over
the full scale. When a broad-
cast carrier is tuned in, this type
of interference will generally in-
crease, while the first-mentioned
type will decrease.

Another disturbing factor is
voltage surges in the low-tension
wiring of the car. There is al-
ways a tertiary or kick-back
voltage set up in the primary
circuit of the ignition coil. At
the moment the circuit is broken
this voltage may be much higher
than the impressed voltage.

There are two paths open for
the return of this current to
ground, one through the breaker-
point condenser, C1, the other
through the storage battery. C1
is of small capacity and offers
some resistance. If we allow it
to return through the battery it
will spread throughout the whole
low-tension system. To by-pass
this current to ground, we con-
nect a 1 microfarad condenser
between the battery side of the
coil and ground, as at C2, Fig-
ure 2b, thus effectively by-passing the trouble.

These disturbances, either collectively or individually, mani-
fest themselves in various other ways also. The most impor-
tant of which is the setting up of standing waves and cddy
currents In various parts of the body structure, in cushion
springs and metal floor boards. Another is the setting up of
induced currents in adjacent low-tension wires; i.e., light and
horn wires, etc. These wires, running to various parts of the
car, carry this induced current into the electrostatic field of
the antenna.

Standing waves are something that the serviceman cannot
do very much to eliminate. This condition is more noticeable
in custom-built bodies and bodies of the convertible type. The
principle offenders are floating panel sections and upholstery
springs. To illustrate an incident, on one make of low-price
car the robe rail and cushion springs in the back of the front
seat had to be bonded and grounded to get quiet reception.

Induced currents and stray fields, however, can be elimi-
nated by segregation. In a number of cars, some low-tension
wires are run in conduit with the high-tension wiring. In other
cars, the breaker and battery wires of the ignition coil may be
bunched into a fabric-covered cable with horn and light wires.
These wires must be separated and rerouted.

Quite a number of cars have the ignition coil mounted di-
rectly back of the instrument board. In this case, it may be
necessary to place a metal shield (Continued on page 121)
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THE FUNDAMENTAL IGNITION SYSTEM
Figure 2a.

THE CIRCUIT OF THE IGNITION SYSTEM

Left—The high tension awiring shown by the heavy lines is the main source of ignition noise. Figure

2b. Right—The ignition system is the equivalent of a miniature spark transmitter, the high tension lead to the spark
gap serving as an oscillating circuit by virtue of its inherent capacity and inductance, as indicated by Cx and Lx
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I. Design

FOR SHORT-WAVE RECEPTION

The new r.f. pentodes offer big possibilities for short-wave
receivers of the tuned r.f. type, as exemplified in this latest addi-
tion to a long line of rightfully popular receivers

HE general tendency toward the su-
perheterodyne in broadcast receiver
] design has been thoroughly justified
by the development of sets meeting the present-day re-
quirement for selectivity at a price that it would be difficult
to approach with another system of reception attaining equal
results. Probably in the most general interpretation of ef-
ficiency—results obtained for dollars spent—the super is with-
out rival in the broadcast band between 1500 kc. and 350 ke.
The excellence of the superheterodyne on frequencies higher
than those of the conventional broadcast band cannot be de-
nied, but the development of new tubes which greatly enhance
the effectiveness of the tuned r.f. system, and several charac-
teristics of the super itself, react unfavorably for this receiver
(with the exception of quasi-optical reception) in the general
consideration of efficiency as outlined in the foregoing.
From the point of view of ampli-
fication, the superheterodyne is fun-
damentally an inefficient receiver, due
to the fact that only about two-thirds
of the tubes contribute to signal in- 4
tensification. As far as amplification 3
is concerned, the mixer or first detec-
tor, the oscillator and at least one of
the tubes in the preselector may be
considered about as useful as the veri-
form appendix. It is of course true
that the tubes in the preselector cir-
cuit function as amplifiers, but it is
seldom that they more than compen-
sate the attenuation occasioned in

Figure 2.

By Zeh Bouck

SPECIAL R.F. CHOKE
Careful design of this radigs
frequency choke is responsible for the elimi-
nation of body capacity effects

that circuit through the attainment of
image-frequency rejection. However, all
these tubes contribute to background hiss
and noise, which, on short waves, is already of a relatively
high level due to causes beyond control. These effects can be
reduced in special-purpose supers, such as are used commer-
cially for transoceanic reception, by highly elaborate and
expensive design and directional systems. But such tours de
force are rarely available to the individual experimenter.
Also, the requirement for selectivity which so adequately
justifies the superheterodyne on wavelengths above 200 meters
is generally less exacting on shorter wavelengths and is defi-
nitely undesirable on television reception. Also, the frequency

allocations are more judicious and the channels far less
crowded. Between 200 and 600 meters there are 100 ten kc.
channels.

Between 10 and 200 meters there are 2850 of these
ten kc. channels.

The superheterodyne was orig-

" e inally developed to overcome the in-
| efficiencies agcompanying r'adfil(%-fre-
! - quency amplification employed fifteen
"‘:WMV 1 years ago. However, the develop-
ment of various types of modern
vacuum tubes gradually increased the
radio-frequency efficiency of short-
wave circuits, and the advent of the
screen grid made possible a short-
wave receiver in which satisfactory
r.f. gain was achieved even below 20
meters. The new radio-frequency
pentodes contribute still further to
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FIGURE 1. THE SCHEMATIC CIRCUIT DIAGRAM
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the possibilities of the t.r.f. receiver, and the National Com-
pany design to be described in this article represents an engi-
neering achicvement comparable without apology with a high-
grade short-wave super. Until something finer can be devel-
oped, this receiver is the ultimate stage in the evolution of a
long line of short-wave receivers, the more familiar of which
—the “Thrill Boxes,” the SW-3, SW-5 and the SW-45—have
been widely employed for amateur,
experimental and commercial pur-
poses.

The principal differences between
the present receiver and its imme-
diate predecessor, the SW-143, are best
explained by reference to the wiring
diagram, Iigure 1. These are the
substitution of the type -38 pentodes
in the r.i. and detector circuits, the
provision for radio-frequency gain
control and the radio-frequency filter
in the plate circuit of the detector.

The radio-frequency pentode has
contributed in no small way to the
high ecfficiency of this circuit. Its
high amplification factor, transcon-
ductance and, above all, its high plate
impedance, enable the designer to
achicve a degree of selectivity and
sensitivily that have heretofore been
little more than experimental ideals.
The use of these tubes naturally necessitated the redesign of
the plug-in radio-frequency inductors. The primary requisite
of such a transformer is to develop as high an impedance in
the plate circuit as is possible. In low-frequency work, the
optimum ratio between primary and secondary turns is ap-
proximately 2 to 3 and represents a compromise between sensi-
tivity and selectivity. taking into consideration capacity, load-
ing effects, etc. As the frequency increases, it has been found
that this ratio should also increase, along with the size of the
wire and the diameter of the winding. Still further variations
are imposed by the rf. pentode, the —58 having about twice
the plate impedance of the —24. The coils, T1 and T2, are
wound on the low-loss R-39 material and are available in
various sets, covering from 12 to 200 meters, and band-spread
coils can be obtained for special portions of the frequency spec-
trum. Additional coils can be wound, extending the range of
the receiver as high as 2000 meters.

Control of Volume

It has heretofore been considered that the simple regenera-
tion control in the detector circuit provided adequate overall
volume control. Such an arrangement, however, results in sev-
eral forms of distortion. The radio-frequency tube is neces-
sarily operating at maximum amplification at all times, resulting
in considerable overload of both that tube and the detector
on strong signals. Backing up the regeneration control to
reduce the signal strength results in additional distortion, due
to the fact that the detector tube is then being operated with
decreased plate or screen voltage. The obvious solution is to
employ a second control- operating at the input to the r.f. stage.

Under actual reception conditions, this additional control

Figure 5.

RECEIVER IN ITS METAL CABINET
Figure 4. The full-vision scale, acith a pointer moving along
i, 15 a unique and attractive feature

SPECIAL TUNING CONDENSER

The rotors on this short-wave
condenser are insulated from the frame and
from each other, eliminating coupling through
common circuit linkage
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contributes several other advantages. The detector may alwavs
be operated on that portion of its characteristic at which best
rectification is obtained, with a resulting improvement in tone
quality and detecting efficiency. The receiver may also be
operated in the condition of maximum selectivity by setting the
regeneration control close to the point of oscillation and con-
trolling volume altogether at the r.f. input. This latter feature
is of particular utility in bringing in
a foreign station having a frequency
allocation close to that of a power-
ful local.

The radio-frequency filter in the
detector plate circuit is the result of
careful study of the problem. Few
experimenters seem to realize the dif-
ficulties encountered when excessive
r.f. is permitted to invade the audio-
frequency circuits. The most no-
ticeable characteristic of such a con-
dition is the presence of hand-capac-
ity effects on all parts of the ad.
system, including the headphones and
loudspeaker leads as well as the metal
cabinet. Another symptom is the ex-
asperating fringe howl as the detector
approaches oscillation. A sticky re-
generation control—an apparently ex-
cessive amount of lost motion—is di-
rectly traceable in many cases to
inadequate filtering in the detector output circuit.

The use of a detector tube having a high plate impedance
precludes the employment of a fairly large by-pass condenser,
which would necessarily attenuate the higher audio fre-
quencies, resulting in muffled tone quality and even unintelli-
gibility of speech. The matter resolves itself into the familiar
high radio-frequency problem of an efficient r.f. choke design.
A choke which meets the rigid requirements of low-wave work
is shown in Figure 2. As will be observed, it consists of four
lattice-wound sections, spaced about 3/16 inch on an Isolan-
tite form. The inductance is only 234 millihenries, but, what
1s more important, the distributed capacity has been reduced
to 1 mmid.

Undesirable Coupling Eliminated

The remainder of the circuit is fairly conventional, and the
important values are given in Figure 1. Several electrical de-
tails, however, are worthy of especial emphasis in reference
to the general shielding and the design of the ganged tuning
condensers. The obvious shielding between the radio-frequency
and detector circuits is shown in Figure 3. However, it has
been found that in the design of a single-control high-frequency
receiver additional precautions must be taken to avoid coup-
ling between the input and output circuits of the r.f. stage.
Passing over the usual methods of circuit isolation, we come
to a point which is often overlooked. This is the coupling
through those portions of the tuned circuits which happen to
be common in parts of the gang (Coutinued on page 110)

THE CHASSIS

Figure 3. Top wiew of the S.W. 58, showing the general
shielding arrangement
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CIRCUIT DATA AND CHARACTERISTICS

NEW TUBES

The number of new tubes is still increasing
steadily. This month information is pre-
sented concerning two vacuum tubes which
are especially suited for use in Class B am-

or

TWO

sible for the development of so-called “Class B” am-

plifiers. This type of circuit enables one to obtain a

large amount of output power from relatively small
tubes with but little distortion. Such amplifiers need a power
supply which is capable of the same output voltage at varying
loads. The tubes have nearly no plate current when the grids
are unexcited, but at high volume levels the current may be as
high as 200 milliamperes. The mercury-vapor rectifier is the
best type for this kind of service.

Class B Power Amplifier, Type —46

The type —46 tube is a double-grid power amplifier designed
for both Class A and Class B service. Besides the customary
grid between the filament and plate, this tube has a second
grid between plate and control grid. The second or outer grid
should be connected to the plate for Class A service and to
the control grid for Class B service. With the grids con-
nected together, the amplification factor is so high that a nega-
tive grid bias is not required for Class B service.

When the outer grid—the one nearest the plate—is connected
to the plate, the amplification factor becomes lower. The tube
then is suitable for an output stage of Class A service or for
the driver stage of two —46 tubes in push-pull. In that case,
the control grid should be made 33 volts negative with respect
to the filament. The characteristics of the tube are given in
the accompanying table.

The grid of the ~46 tube is driven positive for one-half cycle

!-N increasing demand for greater output power is respon-

plifiers. Sound techmnicians, servicemen and
engineers should be interested in this data
TaER By J. van Lienden TYER

current, and extraordinary care must be taken in the design
of the coupling system between the driver and the output
stage. The transformer must deliver the power required to
maintain an undistorted wave form in the secondary. For
this purpose, step-down transformers are usually employed.
The ratio of the primary to one-half of the secondary may
range between 1.5 to 1 and 5.5 to 1.

A circuit suggested for the utilization of the Class B power
amplifier is shown in Figure 1. Another —46 tube, connected
as a Class A amplifier, is the driver. Tt is important that
distortion in the driver stage be minimized. Hum can be re-
duced by returning both plate and grid circuits to the variable
mid-tap of a resistance connected across the filament terminals.
The mid-tap of the output stage can be obtained from a
center-tapped filament transformer or from a center-tapped
resistor of 20 ohms.

The Mercury-Vapor Rectifier, Type -§2

A full-wave, mercury-vapor rectifier with a 2.5-volt filament
has recently been announced. This tube is for circuits which
need higher regulation than the present full-wave rectifier
affords.

The reason for the better regulation of a gas-filled rectifier
can best be understood when we consider what happens inside
the tube. The hot filament emits electrons which are attracted
by the plate during half a cycle. The electrons, however, form
a cloud close to the filament, and thus they retard each other,
which limits the plate current. This effect is called the “space

when it is used as a Class B amplifier. The grid then draws charge.” (Continued on page 117)
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THE NEW POWER TUBE IN ITS DUAL ROLE

Figure 1. Left. This is a simple circuit of a Class B output stage zcith its driver, employing the nea type —46 tube.
Figure 2. Right. Curves made of the amplifier as shown in Figure 1,
type —46 tubes in the outpu! stage and another one as the driver.

the connections of the twwo grids.

the grid bias -33 wolts.

PRELIMINARY CURVES ON THE —+6 TYPE TUBE

Note
employing tace
The plate voltage for the driver stage awcas 250 wolts,

The plate woltage of the output stage acas 300 wolts, grid bias zero and all filaments at 2.5 wolts.

The input transformer had a woltage ratio from primary/ YV secondary of 2.2; the peak powcer efficiency wwas 79 percent,
The output load, from plate to plate, avas 3500 okms.
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STIracCts

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

Theory of Thermionic Vacuum Tube Cir-
cuits, by L. J. Peters. McGraw-Hill Book
Company, Inc, Publishers. Although this
book was first published in 1927, this new
printing is still the most up-to-date treatise
on tube circuits available in America. The
technician, the serviceman or the operator,
after he has graduated from his training
course, is often at a standstill. In order to
advance further in his chosen field, a greater
knowledge of the theory of radio circuits is
essential.  To such men, as well as to stu-
dents and engineers, Mr. Peters’ book should
be of great value.

The first chapter discusses the emission of
clectrons from hot bodies and the conditions
necessury for the electron to travel to the
plate of a tube. There are chapters on ele-
mentary amplifier theory, the triode as an
oscillator, the theorv of radio receiving cir-
cuits, the design of amplifier circuits, and
others. FEach chapter is followed by ques-
tions which enable the student to test his
progress on this subject. The necessary
mathematics in theoretical textbooks has
often frightened away many prospective stu-
dents. By careful perusal of Mr. Peters’
textbook, it was found that the bulk of the
mathematics is only ordinary algebra of
complex quantities. Once in a while there
are diflerential equations, and although a
knowledge of calculus is desirable, the stu-
dent who lacks this can still benefit by a
study of the work.

Drake’s Cyclopedia of Radio and Elec-
tronics, 1932 Ldition, by Harold P. Manly.
Published by Frederick J. Drake & Co. The
well-known refcrence book, Drake’s Radio
Encyclopedia, has been enlarged and en-
riched with up-to-date material on radio
transmission and reception, sound pictures,
public-address systems, photocells and tele-
vision. Because the new subjects do not all
deal with radio transmission, the word
“Electronics” has been added to the title.

The book lists all technical terms in alpha-
betical order, defines them and explains the
theory and practice in non-technical lan-
guage. The material has been expanded con-
siderably since the first edition.

The section on tubes, for instance, now

Conducted by
Joseph Calcaterra

covers some 108 pages. List of character-
istics of all tubes are given. The tube con-
stants are defined and their significance dis-
cussed. Such problems as impedance match-
ing have been treated in a language the ser-
viceman can understand. This section is
sufficiently up-to-date to include the radio-
irequency pentode.

Here, for instance, is the section on coils.
Practical information is given on the con-
struction of coils and chokes of different
shapes. The formula is given for chokes
with an air gap for diiferent air-core coils.
There are three pages of tables giving the re-
quired number of turns needed for covering
the broadcast band, for different condensers,
with different wire sizes and diameters of
coil forms. These two examples have been
given to illustrate the scope of the work.
Other subjects are treated in a similar
manner.

Review of Articles in the May,
1932, issue of the Proceedings
of the Institute of Radio
Engineers

Application of Quarts Plates to a Radiv
Transmitter, by O. M. Hovgaard. This pa-
per is primarily concerned with the methods
of obtaining optimum frequency stability
from the quartz plate. The causes for slow
variation in frequency are traced. A de-
scription is given of newly designed equip-
ment which minimizes these variations. The
improvement obtained is shown graphically.

A New Water-Cooled Power Vacuum
Tube, by 1. E. Mouromtseff. It is recog-
nized that a single output tube is to be pre-
ferred above several smaller ones in parallel.
This necessitates the design of tubes for ever-
increasing output power. This paper is con-
cerned with the design and construction of
the Westinghouse A.W.-220 type tube for
output powers of 100-300 kilowatts.

An entirely new grid construction is em-
ployed which minimizes grid and dynatron
action. It consists of a water-cooled column
of flat molybdenum discs. Curves are given
showing the operation of the tube as Class
A, B and C amplifiers.

The Vibration of Quarts Plates, by Rob-
ert Cameron Colwell. A discussion showing
the similarity between vibrating quartz crys-
tals and “Chladni” plates. Crystals, vibrat-
ing in an electric circuit, break up into seg-
ments; the segments are separated by nodal
lines which can be made visible by licopo-
dium powder.

The mathematical theory of “Chladni”
plates and of electrically vibrated quartz
plates is applicable to these nodal lines. Pho-
tographs of mechanically vibrated “Chladni”
plates and of electrically vibrated quartz
plates are reproduced to show their resem-
blance.

A Study of Class B and C Amplifier Tank
Circuits, by Perry H. Osborn. The paper
discusses the influence of the L/C ratio and
the tank-circuit resistance on the output
power and second harmonic distortion. Ex-
periments were made at a frequency of 480
cycles with tubes of the type 203-A, 211
and 845.

Results obtained show that the output
power is independent of the L/C ratio, but
depends on the output circuit impedance.
The second harmonic increases with the L/C
ratio for a given output.

The Reception of Frequency-Modulated
Radio Signals, by Victor J. Andrews. This
paper discusses the reception of frequency-
modulated signals by various adjustments of
a tuned circuit. The signal is considered as
a carrier and side-bands. These side-bands
will cause beats in the detector which cancel
cach other unless the tuned circuit is ad-
justed to the slope of the resonance curve
instead of to the peak. Maximum power re-
sponse is found to be .09 of the response with
an amplitude-modulated transmitter of the
same power. The receiver discriminates
against the lower frequencies which approxi-
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mately counterbalances the discrimination
against the higher frequencies at the trans-
mitter.

Field Intensity Measurements at Frequen-
cies from 285 to 5400 KC. per Second, by
S. S. Kirby and K. A. Norton. Field in-
tensity measurements were made of radio
signals at different frequencies and at dif-
ferent distances from the transmitter in
order to determine at which distance the
absorption of the earth becomes appreciable.

The results show that measurements of
radiation should be made within five wave-
lengths of the transmitter in order to elimi-
nate absorption efiects. Experimental data
were compared with Rolie’s attenuation
graphs in order to determine the electrical
constants of the land in the path of the
wave. The data is also compared with the
Austin-Cohen transmission formula.

Phase Shift in Radio Transmitters, by
W. A. Fitch. A treatment of the measure-
ments, causes and effects of phase shift in
radio transmitters. A method is described
for the measurement of the angle of phase
shift by means of a cathode-ray oscillograph;
a shift of one degree can be detected.

Review of Contemporary
Periodical Literature

Do Our Ears Grow 0ld? bv H. C. Mont-
gomery. Bell Laboratories Record for May,
1932. This is the result of about 200 mea-
surements of persons, employees of the Bell
Laboratories, to determine the difference in
hearing acuity between young and old per-
sons. Graphs are shown illustrating the
findings.

The conclusion is that with age hearing
decreases appreciably at the high frequencies
only.

Sensitive Moving-Coil Microphone of
High Quality, by A. L. Thuras. Bell Labo-
ratory Record for May, 1932. The dynamic
microphone was invented by Siemens in
1877; it has not been used in practice for
lack of a suitable amplifier.

The article describes a new dynamic mi-
crophone with a substantially flat frequency
response from 45 to 10,000 cycles. The re-
sponse, it is explained, depends upon the
constant velocity of the diaphragm. The

Review of Technical Booklets
Available

1. Micamold 1932 Catalog. A 12-page
booklet giving complete details, specifications
and list prices on the line of dry electrolytic,
paper, mica and replacement condensers,
automobile ignition suppressors and carbon
resistors.

2. Hammarlund 1932 Catalog. A 4-page
folder which gives complete specifications
and list prices on the Hammarlund line of
broadcast, short-wave, transmitting and
midget variable condensers, equalizing, trim-

ming and padding adjustable condensers,
sockets, coils, shields, chokes and flexible
couplings.

3. Hammarlund-Roberts 15 to 550-Meter
“Comet” Superheterodyne. A folder giving
complete details of an efficient all-wave re-
ceiver, especially designed to cover the short-
wave and regular broadcast channels up to
550 meters.

4. Hammarlund-Roberts 14 to 200-Meter
“Pro” Comet Superheterodyne. A custom-
built high-frequency superheterodyne re-
cciver, designed especially for professional
operators and advanced amateurs, is de-
scribed in this folder. The receiver is de-
signed for the reception of both code and

velocity, in turn, is affected by the weight
and stiffness of the diaphragm and the re-
sistarice of the air. An air chamber and out-
let tube is used which is so designed as to
offset the influence of the stiffness and
weight in obtaining a constant velocity of a
diaphragm.

Adapting the Moving-Coil Microphone for
Commercial Use, by L. W. Giles. Bell Lab-
oratory Record for May, 1932. A slightly
different type of microphone than the one
described in the .previous articles was de-
veloped for commercial use. The magnetic
field is supplied by a permanent magnet of
cobalt steel with soft iron pole pieces.

The diaphragm is damped by an air cham-
ber which corresponds with the outside
through a small tube. The angle of incidence
of the sound wave affects frequency response
to a marked degree. These effects are shown
graphically.

Ether Spectrum Chart. Electronics, April,
1932. A chart in full colors, showing the
Jatest assignments of radio services by chan-
nels, as arranged under the Radio Commis-

Free Technical
Booklet Service

Through the courtesy of a group
of radio manufacturers, Rapio
NEWS now offers its readers this
new Technical Booklet Service.
Bv means of this service readers of
Rapio News will be able to obtain
quickly and absolutely free of
charge many interesting, instruc-
tive and valuable booklets and
other literature which formerly re-
quired considerable time, effort
and postage to collect.

To obtain any of the booklets
listed in the following section, sim-
ply write the numbers of the books
vou desire on the coupon appear-
ing at the end of this department.
Be sure to print your name and
address plainly and mail coupon to
the Radio News Technical Book-
let Service. Stocks of these book-
lets and catalogs are kept on hand
and will be sent you promptly as
long as the supply lasts. Do not
send for any material in which you
are not actually interested in order
to avoid waste of needless postage

voice signals and is especially suited for lab-

oratory, newspaper, police, airport and
steamship use.
5. Electrad 1932 Catalog. Complete

specifications and list prices on the entire line
of volume controls, voltage dividers, vitre-
ous resistors, Truvolt adjustable resistors,
public-address equipment, amplifiers, replace-
ment controls and resistors are contained
in this 10-page book. It also contains a
chart of replacement controls and circuits
and an important announcement on the Re-
sistor Replacement Handbook.

6. Amperite Line Voltage Control Folder.
This folder gives complete description of the
characteristics and uses of the automatic
regulator and explains why all leading radio
manufacturers recommend its use to prevent
radio trouble. A chart showing the proper
unit for all the popular receivers now in use
is also given.

7. “Rich Rewards in Radio.” This 64-
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sion’s 1932 orders, is included as a supple-
ment with this issue. This revised chart
brings up to date the latest scientific deter-
minations of wavelengths and frequencies in
the fields of sound, Hertzian waves, heat
rays, infra-red, visible light, ultra-violet,
X-rays, Gamma rays and cosmic rays.

Radio Reception and Sunspots, by H. T.
Stetson, Electronics, April, 1932. During the
past few years, abstract ideas regarding the
effects of sunspots or electromagnetic disturb-
ances on the sun on radio reception have
been crystallized into concrete data by a
series of careful and painstaking observa-
tions. The article gives the results of labo-
ratory tests which prove conclusively the
remarkable influence of sunspots on the in-
tensity of the signals received at a given
point from a given broadcast station.

Power Detection Characteristics of Pen-
tode Tubes, by H. A. Brown and C. T.
Knipp. Electronics, April, 1932. Some in-
teresting data on the use of pentode tubes
as detectors is given which seems to indi-
cate that the pentode tubes are exceptionally
well suited for use as power detectors in the
full sense of the term, since they are capable,
roughly estimating, of putting out about ten
times as much power as any other type
of detector.

Output Amplifiers for 110-Volt D.C. Re-
ceivers, by J. R. Nelson. Electronics, April,
1932. Designers and experimenters who
have been puzzled regarding the relative ad-
vantages of different types and combinations
of tubes for use in the output stage of 110-
volt d.c. receivers will find considerable val-
uable information on the tests made and
conclusions reached by Mr. Nelson on this
important subject.

Highlights on Electronic Devices in Indus-
try. Electronics, April, 1932. Many new or
heretofore little-known applications of elec-
tronic devices are brought to light in this
special department which describes a photo-
cell camera that guards a laboratory, a new
method of guiding ships by taking soundings
electronically which chart its course, a
method of increasing egg production by
mecans of ultra-violet rays, -earthquake
alarms and counterfeit money detector.

page book is filled with valuable and inter-
esting information on the growth of radio
and the opportunities existing in the fields of
radio manufacturing, radio servicing, broad-
casting, talking pictures, television, public-
address systems and commercial station op-
eration on land and sea, for men who are
trained to fill the many jobs created by the
radio and allied industries. The book also
contains detailed information on the com-
plete home-study courses in radio and allied
subjects offered by the National Radio In-
stitute.

8. Trouble Shooting in D.C., A.C. and
Battery Sets. This is a free sample lesson
available to Rapio News readers through the
courtesy of the National Radio Institute. It
contains valuable information on how to
overcome hum and noises of all kinds, fading
signals, broad tuning, howls and osciliations,
poor distance reception, distorted or muffled
signals, etc.

9. International Resistance Catalog. A
handy folder giving complete specifications
and list prices of metallized and precision
wire-wound resistors, motor radio suppressor
kits, handy servicemen’s resistor kits, etc.

10. Information on the Suppression of
(Continued on page 125)
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[Latest 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

1,842,797. VACUUM CONDENSER. Arex-
ANDER Nywmax, Dobbs Ferry, N. Y., as-
signor to Dublier Condenser Corporation,
New York, N. Y., a Corporation of Dela-
ware.
735,572.
Claims.

Filed Sept. 3, 1924, Serial No.
Renewed May 26, 1931. 7

5. The combination of a containing vessel,
condenser plates of conductive material sup-
ported in spaced relation within the vessel,
the supporting means for the plates being
adapted to convey a cooling medium to the
condenser.

1,842,525, GLOW LAMP. Ratpg M.
HemNrz, Palo Alto, Calif, assignor to
Heintz & Kaufman, Ltd., San Francisco,

Calif.,, a Corporation of Nevada. Filed
May 6, 1930. Serial No. 450,166. 6
Claims.

1. A glow lamp comprising a pair of wire
clectrodes, and insulating beads threaded up-
on said clectrodes to maintain a substan-
tially uniform spacing therebetween.

1,544,456, AUDION CIRCUIT. STUaRT
Barraxtive, White Haven, Pa., assignor
to Boonton Rescarch Corporation, Boon-
ton, N. J., a Corporation of New Jersey.
Filed Nov. 3, 1926. Serial No. 146,038.
5 Claims.

1. An clectrical amplifier stage compris-
ing an audion tube and impedance net-
work associated therewith and arranged in
the form of an alternating current Wheat-
stone’s bridge of which the input circuit of
the audion stage forms one conjugate arm
and the output circuit of the audion stage

*Patent Attorney, Washington, D. C.

Conducted by
Ben J. Chromy*

forms the other conjugate arm, said bridge
having two adjacent balancing arms each
comprising an inductance and effectively lo-
cated respectively between grid and plate
of said tube and between the plate of said
tube and an intermediate point of an alter-
nating current plate-filament path thereof,
and two adjacent balancing arms each hav-
ing a capacitive reactance and located in
the two remaining balancing-arm positions
in said bridge.

1,844,508. SCANNING APPARATUS AND
METHOD. CHARLES FRANCIS JENKINS,
Washington, D. C., assignor to Jenkins
Laboratories, Washington, D. C., a Cor-
poration of the District of Columbia. Filed
Jan. 14, 1930. Serial No. 420,672. 3

Claims

1. Scanning apparatus comprising an arc
lamp, a rotary device carrying a plurality of
separate light conducting rods positioned be-
tween said arc lamp and the subject or ob-
ject to be scanned, means for concentrating
and projecting the light from said lamp upon
the inner ends of said rods in succession, and
means for causing the light emerging from
the outer ends of said rods to be imaged
upon and to trace successive adjacent strips
across the subject or object.

1,846,701. RADIO-FREQUENCY TRANS-
FORMER. Harorp A, WHEELER, Jackson
Heights, N. Y., assignor to Hazeltine Cor-
poration. Original application filed June

20, 1929, Serial No. 372,275. Divided and
this application filed May 28, 1930. Serial
No. 456,474.

10 Claims.

1. ) A transformer comprising two primary
windings and a secondary winding so posi-
tioned relatively that the product of the

coupling coefficients between one primary
and the secondary and between the other
primary and the secondary equals the coup-
ling coefficient between the two primary
windings.

1,845,584, DIAPHRAGM FOR RADIO
LOUD SPEAKERS. Cuirres Huc
Durry, Miami, Fla. Filed Mar. 31, 1931.
Serial No. 526,663. 28 Claims. (Granted
under the act of Mar. 3, 1883, as amended
Apr. 30, 1928; 370 O. G. 757.)

TG

1. A diaphragm for radio loud speakers
or the like of substantially partially circular
formations having a central meeting portion,
edge portions and end portions, the line of
juncture at the central meeting portion
being curved rearwardly from the ends to
the center, and a positive stiffening area in
rear of the line juncture of the flexed por-
tions, said stiffening area being of a capacity
sufficient to prevent whipping of the end
portions and insure bodily movement of the
entire central meeting portion of the two
flexed portions of the diaphragm.

1,846,597. RADIO CIRCUIT AND

METHOD OF OPERATING SAME.
FrepEric W. HOCHSTETTER, Pittsburgh,
Pa. Filed Dec. 4, 1929.
2 Claims.

Serial No. 411,409.

bac- QUTPUT- weos.

1. In an apparatus oI the type described,
the combination comprising a plurality of
multi-electrode audions each including a con-
trol electrode, input and output circuits for
each of said audions electrically associated to
form an amplifier, means within the audion
for dielectrically isolating the control elec-
trodes of each audion to eliminate grid cur-
rent flow, and means externally of the audi-
ons in the input circuits for dielectrically iso-
lating the control electrodes.
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1,842,716. HIGH VOLTAGE RECTIFICA-
TION. Vixceixt Ziaxt De  FErraxT,

Hollinwood, England, assignor to Ferranti
Inc., New York, N. Y. Filed Sept. 11,
1929, Serial No. 391,903, and in Great
Britain Oct. 12, 1928. 6 Claims.
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1. A high voltage rectifier comprising a
plurality of sections disposed in zigzag
fashion and immersed in a suitable insulating
material, each section embodying plurality
of elements of the copper oxide type elec-
trically connected in zigzag fashion.

1,839,634. CONVERTER. MrirToN ALDEN.
Springfield, Mass., assignor, by mesne as-
signments, to Radio Inventions, Inc., a
Corporation of New York. Filed Jan. 26,
1928. Serial No. 249,685. 20 Claims.

8. A radio set connector comprising an
insulating base having projecting prongs for
insertion into the socket of a direct current
set, contacts mounted within said base, two
of which are connected to two of said
prongs, external terminals extending from an
edge of said base and connected to the other
contacts in said base, and a third external
terminal projecting from an edge of said
base and connected to two of the prongs,
said base having passages for the insertion
of tube pins to said contacts, and a resis-
tance supported from some of said terminals
and connccted between the same.

SEISMOGRAPH. Sepp Hor-
Filed Mar. 24, 1930.
9 Claims.

1,842,968.
vatH, Houston, Tex.
Serial No. 438,548.

o]

In combination with an electrical im-
pulse receiving set, a condenser adapted to
change in capacity in proportion to me-
chanical vibrations, a pair of tuned circuits,
said condenser being connected in one of

said circuits whereby said circuit will be
detuned by said condenser, and means to
record the degree of detuning of said circuit.

1,848,630. PIEZO-ELECTRIC. CRYSTAL.
Epwarp O. Huisurrt, Washington, D. C.
Filed Dec. 23, 1925. Serial No. 77,404
Renewed Aug. §, 1931. 5 Claims.
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1. A piezo-electric crystal, metallic films
deposited on the surfaces of said crystal, said
films each adhering intimately to said crys-
tal and having a thickness proportioned to
the natural frequency of the unloaded crys-
tal and the desired frequency of the loaded
crystal for selectively fixing the frequency
of operation of said crystal.

1,844,977. VOLTAGE REGULATOR. Ds:r-
BerT E. Rreprocre, Jersey City, N. J., as-
signor to Raytheon Inc., Cambridge, Mass,,
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a Corporation of Massachusetts.
Mar. 20, 1928. Serial No. 263,179.
newed Dec. 17, 1930. 5 Claims.

5. In a voltage regulating system a source
of direct current, a load fed by said source,
a glow discharge tube, and an inductance in
series therewith across said load.

Filed
Re-

1,844,014, ACOUSTIC INSTRUMENT.
AvLFrRED AUBYN LINserr, Brentwood, En-
gland, assignor to Radio Corporation of
America, a Corporation of Delaware. Filed
July 13, 1928, Serial No. 292,444, and in
Great Britain Aug. 30, 1927. 3 Claims.

1. An acoustic device comprising a dia-
phragm sufficiently large to set up self-
sustaining sound waves in free air, a cylin-
drical baftfle member arranged co-axially with
said diaphragm, said baffle member being
positioned and arranged so that it surrounds
the peripheral edge of said diaphragm and
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so that the peripheral edge of said diaphragm
is immediately adjacent a circle on said
cylindrical member intermediate the ends
thereof, and a non-planar reflecting surface
positioned immediately in back of said dia-
phragm so as to reflect the sound waves set
up by the rear of the diaphragm.

1,843,728. PHOTO-ELECTRIC TUBE.

Harry F. MEsicxk, Jr., Schenectady, N. Y.,
assignor to General Electric Company, a
Corporation of New VYork. Filed Sept.
Serial No. 308,715.

27, 1928. 3 Claims.

1. In combination, a light-sensitive de-
vice comprising a receptacle, a pair of elec-
trodes mounted therein, one of said elec-
trodes being capable of emitting electrons
under the influence of light and a metal
member mounted in said receptacle and
coated with finely divided carbon.

1,844,859, MAGNETIC AND RADIO-
ELECTRIC GONIOMETRY. Lucien
Levy, Paris, France. Filed Apr. 1, 1927,
Serial No. 180,319, and in France Apr. 3,
1926. 4 Ciaims.

1. A magnetic and radioelectric goniome-
try device comprising a phasemeter, a stator
of a multiphase generator creating an auxili-
ary field, a two-phase tetrapolar induction
rotor in this field, an exploring element for
the field in observation, said element and
said rotor rotating together, and means to

compare in said phasemeter the relative
phases of the electromotive forces generated
respectively in said rotor and in the ex-
ploring element.
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Experiments in Static Reduction, Accessible Plug-in Coils, Effective Indoor An-
tenna, Bending Copper Tubing, Transmitter Remote Control, Simple Ground
Clamp, Hint for Temporary Wiring, Home-made Mallet; DX ers Corner—
World Radio Reception Club, Tips on DX Tuning, Headphone Kink

Experiments in Static Reduction

IT has always been my luck to live in a
neighborhood that was more than lib-
crally blessed with interference of all kinds,
and so from time to time the problem of
static reduction has come up. Early in the
game the antenna shunts and trick trap cir-
cuits were given up.

Next I began experimenting with push-
pull radio-frequency amplification and finally
devised the interference-reducing hook-up
shown herewith. This circuit gave very good
results and I still use a modification of it.
The circuit of L1, CI rcceives the incoming
desired signal and also the normal static or
interference. The resistor RI1 is shunted
across the circuit in order to make sure that
the voltage developed across L2, C2 will be
higher than the voltage across L1, C1. Cir-
cuit L2, C2 is tuned to a slightly different
frequency than circuit L1, Cl. The static
and interference comes in through both
tubes and the signal through VTI1 only. As
the plates are in parallel and the grids in
push-pull, any impulse applied to both grids
will be neutralized in the plate circuit while
an impulse applied to one grid only will be
passed on to the rest of the set. A signal,
therefore, may cnter through either tube,
and so the trimmer TC2 is used to tune cir-
cuit C2, L2 to a frequency as close to the
one that it is desired to receive as possible
without tuning to the frequency of another
station. The wvariable resistor Rv is used
to balance the input to VT2 so that it will
be exactly the same as the input to VT1 and
will therefore balance out the latter. By
throwing switch SW, the set becomes a con-
ventional tuned radio set. By closing the
switch, the balancing tube is in the circuit
and almost instant comparisons can be

Conducted by
S. Gordon Taylor

made. Using this arrangement and other
modifications of the same idea, I have been
able repeatedly to receive medium distant
stations at a time when it was almost im-
possible to receive local stations with the
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switch thrown to the conventional side, due
to local interference. Using a shielded su-
perheterodyne with two types -51 tubes in
the r.f. balancing stage, I have obtained very
good results. EarL StoweLL,
Long Beach, Calif.
Mr. Stowell’s idea seems practical and
should offer - interesting possibilities for ex-
perimentation. The editor of this deparit-
ment will be glad to hear from readers who
try out this circuit. While the principle em-
ployed is not a new one, it is one which has
the advantage of simplicity.
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Accessible Plug-In Coils

The usual practice has been to mount
short-wave plug-in coils inside the receiver
cabinet. This necessitates raising the lid of
the cabinet to remove the plug-in coil, and
if the contact pins of the plug-in coil stick,
the whole receiver will be almost jerked
from the operating table. Also, it is often
difficult to locate the prong holes in the
socket when a coil is being inserted, due to
poor lighting and the awkward position of the
operator when leaning over the receiver. To
overcome these features, the following de-
scribed method of panel mounting was
worked out.

To keep from having to dismantle and re-
build a receiver then in use, the writer
shopped around among the radio stores until
he found an old battery model receiver cost-
ing $2.00. This receiver was then dismantled
and redesigned.

First, a hole was cut in the metal panel
two and one-fourth inches in diameter.
Next, a piece of one-sixteenth-inch wall
bakelite tubing, two and three-eighths inches
outside diameter and three and one-fourth
inches long, was procured. This was for
the well, which holds the coil socket as-
sembly and which also acts as a dust shield,
keeping dust from creeping into the receiver
around the coil opening in the panel.

From a scrap piece of three-sixteenths-
inch hard-rubber panel the socket mounting
ring and the bezel were cut. The mounting
ring should fit snugly inside the near end of
bakelite tubing, where it is secured by three
bolts. The hole in its center should be large
enough to take a five-prong tube socket.

The bezel should measure two inches in-
side diameter, and two and one-half inches
outside diameter, having two ears to accom-
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modate the panel-mounting bolts.

As will be seen from the back view, the
bakelite well or sleeve is held up against the
panel by two small brass brackets, which fit

the two holes holding the bezel in position.

Hand-capacity effect is not noticed in the
operation -of the receiver unless the hand is
placed directly over the coil opening in the
pancl. However, if the pancl used is not
metal, it is advisable to shield behind it to
prevent hand-capacity effects. The shield
need be only about five inches in diameter,
circular in shape, with a hole cut in the cen-
ter equal to the outside diameter of the

Effective Indoor Antenna

I have a little suggestion to those who are
not able to have an outside antenna. The
sort of inside antenna shown herewith gives
good results on all frequencies. For s.w.
reception it is very good, as I have heard
12RO, Rome; ¥FYA, Paris; G5SW, Chelms-
ford, England; and Konigswusterhausen,
Germany, with impressive clarity and
velume.

For antenna and ground wires I use a very
flexible and soft wire which can be obtained
in the 25-cent stores, length 65 feet. The
antenna wire I string around the ceiling and
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lead it to the antenna-coupling transiormer
(ACT). The ground wire I string around
the tloor; one end I ground to the radiator
and the other end to the antenna-coupling
transformer. The antenna-coupling trans-
former has two wires, and here you have to
test which wire to attach to the antenna post
of the set and the other one to the ground
terminal. For antenna-coupling transformer
I use the multiple antenna-coupler made by
the Insuline Corporation. I find that this
antenna will give much better results than
many poorly erected outside antennas.

H. P. Scort,

Waterbury, Conn.

socket-mounting sleeve. Of course, the
shield must be connected to ground or nega-
tive filament,

To remove the plug-in coil (one of the

Pilot type) it is only necessary to place the
thumb against the panel, hook the finger
through the coil ring and pull. When the
coil is replaced, the opening being on about
the same level with the operator’s eyes, it is
a very easy matter to mesh the coil pins
with the socket and thus place the plug-in
coil in position.
W, G. WHEAT,
Kansas City, Mo.
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Bending Copper Tubing

When a copper tube is bent or wound into
a coil, it will always flatten at the bends.
This trouble can easily be overcome by fill-
ing the tube with resin.

One end of the tube is stopped up with a
wad of cloth or paper and the tube held
with the open end up. The melted resin is
then poured from a ladle, with the aid of
a funnel, completely filling the tube. If a
long piece of tubing is being filled, it is a
good plan to warm the tube by running a
flame along it a few times to make sure the
resin does not harden before it has run all
the way down.

When the resin has hardened, the tube can
be bent in any shape. Then heat it up and
run the resin out.

WM. K. WEeBs,
Caledonia, Ontario, Can.

Where there is sand available, it may be
used in place of the resin. Simply fill the
tubing with sand, then allow some water to
run down into the tube to pack the sand.
Drain off surplus water, seal the ends of the
tubing by flattening, and make the necessary
bends. When dried ihe sand can be run out.

—The Editor.

Transmitter Remote Control

Herewith is a method for the remote con-
trol of a radio transmitter using a single
circuit between the transmitter and the loca-
tion of operation. By having two relavs at
the transmitter connected in series with each
other and the remote-control line, it is pos-
sible to have one of them throw the power
line on to the transmitter and the other to
be used for keying. At the operating point
a key in series with a battery is connected
across the control line. The batterv may be
the six-volt supply used to light the fila-

(Continued on next page)

DX’ers

Corner

World Radio Reception Club

Your stand in promoting a DX’ers corner
in Rapio News is to be commended. I have
leng been looking for such a development, as
the trend with present-day powerful receiv-
ers seems to be again toward the DX angle
of radio. Enclosed is a form letter describ-
ing our organization. We will welcome in-
quiries from readers concerning our club and
its activities.

In addition to hearing from any and all
DX’ers, we would especially like to hear
from the “Super DX’crs” whose logs show
700 stations and up, and who have verifica-
tions of transoceanic reception in the broad-
cast band. Our aim is to secure as many as
possible of this type DX’er in the club, with
the express purpose of arranging special cour-
tesy programs from stations all over the
world and assuring such stations of at least
some reports from club members, weather
permitting and conditions being favorable at
the time of transmission. We already have
several well-known DX ’ers in our ranks whose
logs show up to 1300 stations—all broadcast-
band reception.

JOosEPH STOXKES,
President.

The form letter mentioned by Mr. Stokes
reviews the objects of the World Radio Re-
ception Club, explains its activity and pro-
vides rather complete information for those
who may be interested in obtaining member-
ship.

This club has approximately 300 members
at the present time, the membership being
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open to all DX enthusiasts. Certificates are
offered to those showing verified reception of
500 or more stations and special certificates
to those whose logs include verified reception
of distant foreign stations. Membership
fees are nominal, amounting to only $1.00
per year. These fees apparently cover the
cost of club stationery, a supply of which is
provided for each member for use in obtain-
ing verifications, etc.

Any reader interested in this club may ob-
tain complete information by addressing the
World Radio Reception Club at 7318 Wood-
lawn Avenue, Swissvale Station, Pitisburgh,
Pennsylvania.

—The Editor.

Tips on DX Broadcast Reception

Using a very sensitive two-tube receiver
which I built myself, I have succeeded in
tuning in regular broadcast-band stations
from all corners of the earth. With this set
I have heard stations located in Osaka, Ja-
pan; Rome, Italy; Buenos Aires, Argentina;
St. John’s, Newfoundland ; Montevideo, Uru-
guay; Honolulu, Hawaii; Sydney, Australia;
Christ Church, New Zcaland; Wellington,
New Zealand; Hamilton, Bermuda; Mel-
bourne, Australia; Rockhampton and Bris-
bane, Australia; San Salvador, Salvador, and
others. All stations mentioned have been
specifically confirmed in letters from the sta-
tions. .

In this article T will give a few tips on
just how my reception was made possible.

(Continued on next page)
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ments of the receiver. A high-capacity elec-
trolytic condenser with a 13-volt rating and
a capacity in the order of 1000 microfarads
is connected in shunt with the relay used to
control the power line. The power relay
should be light-moving and high-resistance.

CONTROL CIRCUIT

S e 1]

GND. RETURN =

KEY

al

KEVYING

B K4 % RELAY
6 VOLT {000 MFD POWER
STORAGE ELECTROLYTIC RELAY
BATTERY"

When the operating key is pushed down
and held, the capacity across the power relay
charges and furnishes current for holding the
relay upon releasing the key. Operation may
then be carried on in a regular manner, the
keying relay fotlowing the dots and dashes
of the key, and the power relay remaining
closed unless the key is left up long enough.

KeENNETH RoOCKWELL,
Syracuse, N. Y.

Home-made Mallet

Around the home workbench one often
needs a small, light mallet to straighten out
picces of soft material which cannot be
worked with the larger, heavier chisel mallet.
Not a hard job to make one if the shop is

well equipped, but this is {requently not the
case. Make one of an inexpensive hard-

wood potato masher, which can be bought
for ten cents. Cut the handle off and
smooth up the round or top portion. Drill
a hole an inch or so deep in the head and
refit the handle as shown.
Fraxx W. Bentizy, Jr,
Missouri Valley, Iowa.

Simple Ground Clamp

The drawing needs little explanation, the
strup being cut from scrap copper or even an
empty smoking tobacco can. The nut may be

DX’ers Corner
(Continued from page 108)

Foreign reception on the broadeast band—
the channels between 1550 and 3350 kilocycles
-—is practically impossible without a good
aerial and ground system. My aerial is 55
feet above the ground, and free from tin
roofs or other mctal masses. The length is
150 feet, including the lead-in. I find that
a longer acrial may give more volume, but
the sclectivity of the recciver is cut down so
much that the slight increase in volume does
not warrant the increased length. The lead-
in is kept away from large metal masses,
such as tin roofs, and as well away from
walls as posible. My ground is made up
of three ten-foot pipes, buried wire and
buried copper plates, all connected together.
All the metal is buried in rock salt, which
tends to hold moisture and provides a better
electrical contact. In both my aerial and
ground all connections are soldered, taped
and painted.

In tuning for foreign broadcast-band sta-
tions, many things must be considered that
would be minor in successful tuning for
United States stations. For instance, before
I hope to tune in Australia, I must consider
the month of the yvear and the exact hours
of the dav. I found that stations below the
equator come in best during the months of
October and April—or, in other words, dur-
ing the spring and fall. The reason for this
is that during these particular months both
the points of transmission and reception are
favored with rather cool weather—a neces-
sity for good reception. Due to time dif-
ference, a station in Australia will not come
through here in the United States before
about four a.m. EST. In fact, all trans-
Pacific reception from such countries as Ja-
pan, New Zealand and Australia is accom-
plished between four a.m., ES.T., and day-
break. Four am.,, EST, corresponds to
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slotted with a hacksaw so that the slots are
about one-half as deep as the nut is thick.
The bolt is to be tapered to a point on
one end as shown, to help make a better
ground, and will also aid whole clamp to
set on pipe firmly.
Howarp CHaNpLER,
Ravenna, Ohio.

Temporary Wiring Hint

Around the experimental bench one very
often wishes to temporarily fasten or hold
a number of small wires, or keep them to-
gether to keep track of them. Take a piece
of corrugated cardboard, as shown, and slip
the wires through the corrugations between

the heavier holding pieces.
cardboard can be glued or tacked tempo-
rarily to almost any smooth or thin surface.
Any number of wires can be held or located
in this simple, practical manner just where
you want them to be handy to see and
adjust.

The picce of

Fraxx W. Bentrey, Jr,
Missouri Valley, Iowa.

seven p.m. the previous day in Sydney—thus
it is seen that we must wait until it is dark
in Australia before we can tune in their
broadcast-band stations. Among the most
heard trans-Pacific stations are the follow-
ing, and I suggest that rcaders try for them
before attempting to bring in others: 4GQ,
Brisbane, 760 kec.; 2BL, Sydney, 835 kc.;
2YA, Wellington, 750 kc. (same wave as
WGN); and JOIK, Sappora, Japan. At
present there are eight ten-thousand-watt
stations in Japan, and these are heard quite
frequently on the Pacific coast. The Austra-
lian stations only have about three thousand
watts.

Tuning for Europe and South America
is more difficult, despite the fact that they
are nearer than are the stations across the
Pacific. This variation in reception is caused
by the time difference between these coun-
tries and the United States. Europe is five
to six hours ahcad of our time, thus they
sign off with their evening programs before
it gets dark here in the States. As for
South America, their time is about the
same as ours, and their stations are on at the
same time as our locals, which® makes them
extremely difficult to bring in.

Although theoretically it should work out,
reception of the early morning broadcasts of
the European and South American stations
is rather unsuccessful. This has and can be
done, however.

Now considering United States reception.
As West Chester is in eastern Pennsylvania,
my best continental catches are those sta-
tions on the Pacific coast. I have learned
that reception of small stations—those of 100
watts power or less—is usually accomplished
after midnight. Between this hour and day-
break thousands of DX’ers are twirling the
dials for these small stations that can only
be picked up when on a very carly morning
test program or when giving a DX program
for the listeners. I have heard a 100-watt
station in every state that contains a station

of that Jow a power, and a total of 63 sta-
tions in the four Pacific coast states (count-
ing British Columbia). Like my foreign
reception, these too are confirmed in letters
from the stations.
GeORGE LirLrey,
West Chester, Pa.
As a special service to the Rabpio News,
My, Lilley will personally answer queries
concerning his reception, but suggests that
len cents in money or stamps be included to
cover return nailing expenses. Address all
letiers to George Lilley, 227 West Bernard
Street, West Chester, Pennsylvania.
-—The Editor.

Headphone Kink

For DX listeners the kink illustrated here
will be found to make quiet reception as the
stethoscope will reduce local noise a great
deal; also the stethoscope itself has some

RUBRER
HEELS
;
CLAMPING LAMPING
RING ™~ -~ RING
PHONE--- ~"PHONE
MATERIAL""
COTMOLH TT-STETHOSCOPE
END

amplification, due to its internal structure.
Referring to the sketch, it will be noted
that only two threaded rods are used be-
tween each clamping ring, though four or six
should be used so that the headphones may
be clamped on tight, making the whole unit
firm.
Howarp CHANDLER,
Ravenna, Ohio.
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Tuned R.F. Design

(Continued from page 101)

condenser frame. While the paths involved
are very short, an inch or so represents
an appreciable part of the total conductor
length at frequencies above 13 megacycles,
and is sufficient to cause instability and
circuit interlocking.

To overcome this trouble, the special tun-
ing condenser shown in Figure 5 was de-
veloped, in which both rotors are entirely
insulated from the condenser frame and from
cach other. This design makes it possible
to isolate completely the input and output
circuits of the radio-frequency stage, result-
ing in a perfectly stable system even at the
highest frequencies to which the receiver will
tune.

Despite the increasing tendency toward
unitary design with built-in power supply,
the receiver under consideration is con-
structed for use with a separate power pack.
Single unit construction necessitates a large
amount of shielding in the r.f. and detector
circuits for the elimination of hum, and this
excessive shielding, in order to be effective,
must be of a different nature than that which
amply fulfills the r.f. isolation requirements.
Shielding, at best, is a costly nuisance which
tends to offset the increased efficiency at-
tained through the use of low loss insula-
tion and careful design. These considera-
tions strongly recommend the use of the
separate unit with a high-frequency receiver,
limiting the shielding to radio-frequency
fields.

The mechanical details of the receiver
are fairly obvious from the accompanying
photographs. = Rigidity in the radio-fre-
quency circuits is obtained through the
judicious use of Isolantite and R-39 supports
and mountings. In the design of the dial,
consideration was given to the concensus of
opinion among several hundred amateurs and
experimenters who favored a full vision or
open scale arrangement. The dial has a
scale seven inches long, insuring accuracy
in reading. The pointer moves horizontally
across the entire length in a linear relation-
ship to the tuning control.

The controls shown in Figure 4 are, from
left to right, antenna trimmer, radio-fre-
quency volume control, tuning, and regen-
eration.

Modern “Super” Design

(Continued from page 94)

supply power to the —45 Class A output
stage, which will draw a fraction of a mil-
liampere grid current when it is turning out
over 4 watts output. It is largely this driver
stage that enables eight to tem watts to be
gotten out of a pair of —45s, which would
be normally rated at 3 to 4 watts out-
put. The driver stage presents no un-
usual features except its method of resistor
by-passing. It is biased by the voltage
drop across a portion of the main voltage
divider, and instead of the usual large
audio by-pass condenser, has only a .004
mfd. condenser joining the cathode to
a fairly “raw a.c.” point of the filter circuit.
This is a carefully worked out hum-balanc-
ing system which operates beautifully in
practice.

The —45 Class A output stage is not un-
usual in circuit, but is operated at 70 volts
bias and 300 volts plate potential. It is
fed by the -56 driver through a very low-
resistance transformer hdving a 1.28:1 step-
down ratio. The secondary resistance being

(Continued on page 117)
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Portable Sound Meter

(Continued from page 89)

Before calibration, the filament current of
the amplifier must be adjusted to the nor-
mal value. A filament rheostat is provided
on the front of the sound meter panel, evi-
dent in Figure 5, and the output meter may
be used to measure the filament current by
the operation of a key. The shunt asso-
ciated with this meter is designed so that
with normal filament current a mid-scale
reading is obtained. When the battery volt-
ages are within their normal limits calibra-
tion once a day is sufficient for most work.

Experimental models of the sound meter
have been available for only about a year,
but already a number of important uses for
the meter have been found. In the labora-
tories, measurements of room noise in offices
and shops, noise produced by the operation
of machine switching dials and by fans for
telephone booths have been made.

Outside the laboratories the sound meter
has been extensively used in measurements
of street noise, room noise in telephone oper-
ating rooms, and noise due to various types
of machinery. It has also been of service in
determining the suitability of different types
of warning signals in the presence of
various amounts of background noise. The
sound meter has also been employed ex-
tensively by the Acoustic Consulting Depart-
ment of Electrical Research Products, Inc.,
for determining the distribution of sound
energy throughout large rooms such as thea-
tres and lecture halls; in setting up optimum
sound levels in recording and broadcasting
work; in determining the value of sound in-
sulating and sound absorbing materials for
reducing noise, and in the control of unifor-
mity of manufactured products for which
quietness is important.

The Technical Information Service has
been carried on for many years by the
technical staff of Rapto News. Its pri-
mary purpose is to give helpful informa-
tion to those readers who run across tech-
nical problems in their work or hobby
which they are not able to solve without
assistance. The service has grown to
such large proportions that it is now ad-
visable to outline and regulate activities
so that information desired may come to
our readers accurately, adequately and
promptly.

Long, rambling letters containing re-
quests that are vague or on a subject that
is unanswerable, take up so large a por-
tion of the stafi’s working time that legit-
imate questions may pile up in such quan-
tities as to cause a delay that seriously
hinders the promptness of reply. To elim-
inate this waste of time and the period
of waiting, that sometimes occurs to our
readers as a consequence, the following
list of simple rules must be observed in
making requests for information. Read-
ers will help themselves by abiding by
these rules.

Preparation of Requests

1. Limit each request for information
to a single subject.

2. In a request for information, in-
clude any data that will aid us in as-
sisting in answering. If the request
relates to apparatus described in
Rapio News, state the issue, page
number, title of article and the
name of the device or apparatus.

3. Write only on one side of your
paper.
4. Pin the coupon to your request.

The service is directed specifically at
the problems of the radio serviceman,
engineer, mechanic, experimenter, set
builder, student and amateur, but is open
to all classes of readers as well.

All questions from subscribers to Rapio
News will be answered free of charge,
provided they comply with the regu-
lations here set forth. All questions
will be answered by mail and not through
the editorial columns of the maga-
zine, or by telephone. When possible,
requests for information will be answered
by referring to articles in past issues of

Radio News Technical Information Service

the magazine that contain the desired in-
formation. For this reason it is ad-
visable to keep Rapio News as a radio
reference.

Complete information about sets de-
scribed in other publications cannot be
given, although readers will be referred to
other sources of information whenever
possible. The staff cannot undertake to
design special circuits, receivers, equip-
ment or installations. The staff cannot
service receivers or test any radio appa-
ratus. ‘Wiring diagrams of commercial
receivers cannot be supplied, but where
we have published them in Rapio News,
a reference will be given to past isues.
Comparisons between various kinds of
receivers or manufactured apparatus can-
not be made.

Only those requests will be given con-
sideration that are accompanied by the
current month’s coupon below, accurately
filled out.

Avcusr, 1932

Technical Information Coupon
Rapio News Laboratory

222 W. 39th Street

New York, N. Y.

Gentlemen:

Kindly supply me with complete
information on the attached ques-
tion:

(T am a regular subscriber to
Rapio News, and 1 understand
this information will be sent me
iree of charge.

(J1 am not vet a subscriber to
Rapio News.

[(OJ1 wish to become a subscriber
to Rapio NEws, and enclose $2.50
to receive the magazine regularly
for one vear, and to receive this
valuable technical information
service free of charge.

wwwww-americanradiohistory com
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The “Little Chum” Portable

(Continued from page 87)

Cabinet

»The cabinet or carrying case is constructed
of %4-inch three-ply wood, as shown in Fig-

ductance between the two tuned circuits.
These are adjusted by means of the two
slotted hexagon screws located at the right-
hand side of the tuning condenser. Tune in a
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Figure 3. The Complete Chassis Specifications

ure 4, and is shellacked inside and covered
outside with imitation leather. The cover
should be lined on the inside with cloth or
some kind of decorative paper. The hinges
are of the kind that slip apart to permit re-
moval of the cover when the set is being
used. A spring lock and a set of rubber
feet complete the cabinet equipment.

Ventilation is provided by cutting the
panel smaller than the inside dimensions of
the cabinet and equalizing the space around
the panel so that air can circulate freely.
Sufficient space is provided in the cover to
carry a pair of headphones and a short
antenna.

Operation

Operation of the receiver is quite simple.
Connect the antenna to the antenna binding
post. Insert the line plug into a d.c. or a.c.
receptacle served by a 100 to 130-volt line.
Throw the toggle switch to the “on” posi-
tion. See that the pilot lamp lights, and if
it does, advance the volume control to the
right in a clockwise direction, connect the
phones and wait a few seconds for the tubes
to heat, then tune for a station. If the ser-
vice is direct current, the plug may have to
be reversed in the receptacle before the
receiver will function.

The trimmer condenszers are used to com-
pensate for any variation in capacity or in-

station having a weak signal, and preferably
one heard near the minimum capacity setting

110 VOLT
40 WATT

220 VOLT LINE
RECEPTACLE

PORCELAIN SOCKETS

For OreraTioNn From 220-VorT LINE
Figure 5. A #0-aatt lamp, connected in
series with the “Little Chum” receiver per-
mits operation from a 220-volt supply line

of the tuning condenser. With a screw-
driver or a small open wrench adjust the
two trimmer condensers by turning each
screw in and out until the point of maximum
volume is found. It is always desirable to
balance the trimmer condensers as near
their minimum capacity position as possible
in order to permit the receiver to be tuned
to the lower wavelengths.

After the trimmers have been adjusted,
the receiver may be put into the cabinet by

oy -

CORNER 510CKS

4 TPy WO0D USED

Figure 4. Specifications for the Carrying Case
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sliding the projecting ends of the metal chas-
sis into the grooves inside the cabinet pro-
vided for the purpose and securing it into
placc by means of four wood screws in-
serted through the corner holes of the panel
and screwing them into the ends of the
corner blocks of the cabinet.

220-Volt Operation

This receiver may be operated from a
220-volt line by inserting a 110-volt, 40-watt
lamp in series with it, as shown in Figure 5.

List of Parts

C1, C2—DeJur type 3502 two-gang, .00033
mfd counterclockwise condensers \\1th /3—
inch shaft

C3, C4, Cs5, Co—Polvmet
condensers

C7—.001 moulded mica condenser

C8—Polymet 8 mid. inverted type electro-
lytic condenser

J1, J2—Tip jacks

L1, L2—Automatic Winding Co. r.i,
(Blan, type AW-2)

PL—3.8-volt flashlight bulb

R1-—Trutest 500-ohm carbon pig-tail resis-
tor, 1 watt

R2—Electrad 25,000-ohm variable resistor

R3—Electrad 100-ohm flexible resistor

R4-—Trutest 20,000-ohm carbon pig-tail re-
sistor, 1 watt

R5—Trutest 250,000-ohm carbon pig-tail re-
sistor, 1 watt

R6—Electrad 300-ohm, 50-watt resistor

SW—Toggle switch, s.p.s.t.

T—Kenyon audio transformer (Blan,
X)

VT1—Type -39 tube

VT2—Type -36 tube

VT3—Type -37 tube

1 DeJur full-vision vernier dial, type STLBC,
with escutcheon plate and pilot lamp re-
ceptacle

1 Blan panel, type LC, ¥4-inch, 3-ply wood,
size 9% inches by 634 inches
Blan cabinet, type LC, as illustrated
Blan aluminum chassis, type LC, cut and
drilled
Eby UY type wafer sockets
antenna binding post
large brown bakelite knob
small brown bakelite knob
feet lamp cord
receptacle plug
grid clips

0 Y5-inch, 6/32 screws

0 6/32 he\:agon nuts
solder lugs
length varnished tubing
foot shielded wire

rubber grommets for %4-inch hole

roll hook-up wire
¥4-inch No. 6 round-head wood screws

4%4-inch by 3/16-inch bolt and nut
74-inch-diameter fiber washers

14-inch No. 3 round-head wood screws
I4-inch No. 8-32 oval-head screw

No. 8-32 hexagon nut
I4-inch No. 10-32 round-head screws

No. 10 lock washers
1%4-inch by 3/16-inch stove bolts with

nuts

V4-inch spacers with 3/16-inch hole

.1 mfd. tubular

coils

tvpe

-
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Brunswick Replacements

The United Radio Service Company of
New York City announce that they are now
exclusive Service Replacement Parts Bureau
for Brunswick radio receivers and complete
service equipment at 619 West 34th Street.
All models of Brunswick sets and replace-
ment parts will be handled for servicing by
this institution.
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HERE IT IS!

OHNF. RIDER
& voLuMED

Volume No. 2

of the

Perpetual Trouble Shooter’s Manual

Compiled by JOHN F. RIDER"

Ilere is the manual you require in order to ser-
vice modern receivers—rapidiy—to perfection—and
profitably.

These are the features . . .

Wiring diagrams

Chassis layouts

Photographic views

Alignment data

Location of trimmers

Trimmer adjustment frequencies
Socket layouts

Voltage data

Color coding of transformer wires
Peak frequencies

Electrical values for every set
Point-to-point resistance data
Special notes

and many more! We want you to know that John F.
Rider mailed several thousand questionnaires to
servicemen at large to find out what kind of infor-
mation was wanted in Velume No. 2. . ., Volume
No. 2 contains everything that you asked for and
much more! . . . It has no equal—bar none. . , .
Guaranteed_satisfaction.

Volume No. 2 of the Perpetual Trouble Shooter's
Manual picks up where Volume No. 1 lett off.
Absolutely no duplication of material in the two
volumes.

In this manual John F. Rider fulfills every de-
mand made by the servicing industry for service
data. No other manual furnishes the informatjon
rontained in Volume Ne. 2 Rider contacted the
Iaboratories of the radio receiver mantfacturers and
secured information which is not shewn in their owmn
manuals.

Service men the country over have continually de-
manded clectrical tvalues of all resistances and con-
densers.

Volume No. 2 of the Perpetual Trouble Shooter's
Manual complies with these demands by giving
electrical values for every resistor and condenser
contained in every receiver shown in the manual. . . .
Yes, sir-——every resistor and condenser shown in the
manual bears electrical values.

Service men the country over have continually
asked for resistor and condenser velues wused in
dAtwater-Kent receivers.

Volume No. 2 of the Perpetual Trouble Sheoter's
Manual gives resistance and capacity values for
every Atwater-Kent receiver shown in the manual.
No other manual offered in the radio industry con-
tains this type of information.

No Premiums
We offer no premiums with the sale of Velume No.

2 or any other Rider book. . . . The manusl algne
{s worth the price we ask. . . . The value you pay
for is in the manual. . . . No bamboozlin’.

Really. Volume No. 2 is the finest and newest
radio service publication available in the radie
industry. . . . I radio service is your business . . .
you can't do without Volume No. 2. Alore than 700
pages of the finest type of helpful radio service
material that it was humanly possible to secure.

The point-to-point resistance data contained in
this manuat represents the latest advancement in
the art of radio receiver servicing. When you have
this information you can check a receiver and locate
the defective unit without removing the receiver
from cabinet. . . . This resistance data brings the
simple and the complex receiver upon the same Sgr-
vice plane. . . . It becomes just as easy to service
the intricate recciver as the simple recciver. With
Volume No. 2 in your possession you can service re-
ceivers. without *‘ifs'’—‘‘and’-—or “‘buts.”’

Send for Catalog of Rider’s New Books

Sold with a Money-Back Guarantee!
= e o e e U5 This Order Blank e e e s s
Radio Treatise Co., Inc.
1440 Broadway, New York City

Here is $5.00. Send me. postpaid, Rider’'s Vol-
ume No. 2 of the DIerpetual Trouble Shooter's
Manpual. If I am net satisfied with its contents
and return the manual ju good condition within
10 days, you will refund my money.
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Backstage n

Chatty bits of
news on what is
happening before
the microphone

By
Samuel
Kaufman

ED BERGMAN, the CBS

performer portraving the

title réle in the “Joe Pa-
looka” series, came to radio after
viewing life in the alternate roles
of athlete, actor, scholar, stage
manager, candy merchant and
deck-hand. He is twenty-five
vears old and a native New
Yorker. He appeared in school
plays and spent his vacations as
a deck-hand on ocean liners. He
subsequently joined a stock com-
pany and his first job took him
to Oklahoma City. This venture lasted three
weeks. He then appeared in several plays
with the Provincetown Players. Bergman
later managed productions of the Play-
wright's Theatre. He also toured vaudeville
with Harry Green, the comedian. During
his theatrical experiences, Bergman saved
some money and invested it in candy which
he sold to confection stands. Business was
good until the hot weather ruined his stock,
and he turned to the theatre again, touripg
with stock companies. During a lull, he
worked as a physical culture instructor at a
New York club. As radio drama was gain-
ing popularity, Bergman came to the CBS,
first appearing in detective sketches. Last
April he married Finette Walker, concert
soprano, whom he met in the CBS television
studio.

DEAN GLEASON L. ARCHER, of the
Suffolk Law School, Boston, carned
widespread attention for his discussions of
legal subjects over Stations WBZ-WBZA,
Boston, before he was invited to deliver
them to the wider audience of the NBC
chain. He is now hcard Saturday nights
over an extensive hook-up. His “Laws That
Safeguard Society” scries deals with topics
of vital interest to the average layman. Dean
Archer was born in a small Maine hamlet
in 1880. He did odd jobs around mills and
logging lodges in his carly boyhood and, at
thirtcerf, became cook for onec of the lum-
bering camps. He studied at night and, at
an age when most
boys start college,
he entered high
school. During his
spare time he
worked on a stock
farm, in the hay
fields, edited a
country paper and
taught in a rural
school. He en-
tered Boston Col-
lege and won his
law degree in the

Class of 1906. In .
September of that ?‘
yvear he founded 1

the Suffolk Law DEAN ARCHER

WwWWwW americanradiohictorvy com

TED BERGMAN

School. Nine students reported to Decan
Archer on the opening day in a modest Bos-
ton apartment. Today the institution is one
of the largest law schools in America.

THREE noted stars of the Great White
Way are fcatured on the new Canada
Dry series heard Monday nights over the
NBC. They are George Olsen, dance orches-
tra conductor;
Ethel Shutta
(Mrs. George Ol-
sen), songster, and
Jack Benny, stage
and screen star.
Olsen’s long radio
carcer has been in-
terspersed with
musical comedy
appearances. Ethel
Shutta has been
featured with Ol-
sen in theatrical
and night club per- - §
performances. Jack ETHEL SHUTTA
Benny is best

known for 'his

master-of-ceremonies réle in musical shows
and vaudeville. He was featured in scveral
of the carly talking pictures when musical
plots were the voguc. Olsen’s orchestra
gained wide radio fame when it was fea-
tured in broadcasts from the Hotel Penn-
sylvania in New York.

D WYNN, whose builonery and comic

antics have made him a favorite in the
theatre for thirty years, has heeded the call
of radio and is now in the ranks of regular
microphone performers. As “The Fire Chicf”
in an NBC series sponsored by the Texas
Company, Wynn’s Tuesday night broadcasts
are among the funniest things on the air.
The comedian, unlike many other stage per-
formers, scored a big hit on his first broad-
cast. The cast of the program includes
Graham McNamee, Don Voorhees and his
35-piece band, and a “double quartet” of
cight male voices. McNamee has a (ull-
time part in this series, playing a straight
lead opposite Wynn. The programs are
broadcast from the Times Square studios.
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Wynn performed at the identical location
eighteen years ago when the auditorium
housed Ziegfeld’s Midnight Frolic.

TOM TERRIS, long popular to movie-
goers as “The Vagabond Director” in a
series of travel pictures, is now featured on
WOR as “The Vagabond Adventurer,” Sun-
day nights, under the sponsorship of the
United States
Lines. Terriss’s life
has been crowded
with unusual ad-
ventures. Aftertwo
years at sea, Ter-
riss worked in a
Colorado silver
mine. Searching
for some stray
horses one bitter
night, he fell over
a cliff when he be-
came snow-blind.
He was rescued by
a party of miners
and eventually re-
covered from se-
vere injuries. He
sailed for his native England and fell over-
board in the middle of the Atlantic. Aid came
just as his strength was leaving him. When
twenty-one years old, he joined a stock
company as an extra in “Hamlet.” On the
opening night he got caught on the curtain
and was hoisted in the air. Thus his stage
career came to an abrupt halt. He has
traveled all over the world, making motion
pictures, and has accumulated countless ad-
venture stories which he unravels in a grip-
ping and convincing manner.

- ,: !‘. éﬁgﬁ‘af
TOM TERRISS

HI fifteenth series of summer concerts

by the Goldman Band, under the direc-
tion of Edwin Franko Goldman, occupies
prominent spots on the NBC schedule, with
several concerts being broadcast over an ex-
tensive hook-up each week. The outdoor
concerts originate on the Mall of Central
Park and the campus of New York Univer-
sity, both in New York City. Goldman’s
radio carecer started with popular broadcast-
ing itself. His first microphone appearance

Personal inter-

views with broad-

cast artists and
executives

was over Station W]JZ when that
transmitter was located in
Newark, New Jersey. He has
been heard frequently over the
air ever since. Goldman is
as well known for his composi-
tions as for his conducting. His
noted marches have been heard
on numerous air programs. Audi-
ences of 15,000 to 20,000 persons
attend ecach of the Goldman
Band’s summer concerts. Del
Staigers, featured in past seasons,
is once again the cornet soloist.
From time to time prominent
vocal soloists are heard on the
programs.

HE National Association of Broadcasters,

representing stations in all parts of the
United States, recently made an arrangement
with the American Society of Composers,
Authors and Publishers to negotiate on the
problem of fees to be paid by stations for
broadcasting copyright music. It was hoped
that a working basis satisfactory to both in-
terests would be reached by September 1.
The negotiations were arranged following
the announcement by the Society that sta-
tions would have to increase their former
annual payments of approximately $1,000,000
by $3,000,000 to $4,000,000. The higher rate
was originally intended to be eifective June
1, but, due to the negotiations, the Society
has suspended its demands until September 1,
unless an accord is reached before that date.

AVE SCHOOLER, former master of
ceremonies at the Capitol Theatre, New
York, is now featured over the NBC Sun-
day evenings in a program known as Dave
Schooler’s Music Shop. Schooler appears
with a 16-piece orchestra, presenting a pot-
pourri of fast dance rhythms and sym-
phonic ecifects. Four vocalists are also fea-
tured. Schooler frequently changes his radio
réle from that of conductor to that of pianist
or vocalist. He pioneered in the introduc-
tion of stage orchestras to vaudeville theatres
in the Middle West. He has made extensive
vaudeville tours and was booked at the
Capitol Theatre for two years, during which
time he was frequently heard on Major Ed-
ward Bowes’ Capi-
tol “Family?”

A broadcasts.

DISTIN -
GUISHED
musical jury con-
sisting of Walter
Damrosch, Tullio
Sarrafin, Nikolai
Sokoloff, Freder-
ick Stock and Leo-
pold Stokowski re-
cently selected five
manuscripts from
a total (Contin-
ued on page 117)
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You can now make
your own records
with the Professional
7 - Hom

i‘—ke.caf ger

Installed on
Phonograph
Turn-Table
in Five

Minutes

Cuts and Records Aluminum

Record Blanks Instantaneously.

Can be attached to any receiver
to record programs.

A Great Home Entertainer
Here Are Some of Its Uses:

Sound Truek Announcements Studio Auditions
Home Movie Sound Effects Advertising Talks

RECORDING OUTFIT

Consisting of :
Center Spindle
Cutting Head
Threader
Hardware
Swivel Arm

Impedance
Cat.No. of cutter
70 15 ohms
71 500 ohms Completely
72 4000 ohms Assembled

In ordering, mention type required.
(e

DIAMOND RECORDING NEEDLE
Cat. No. 256 Our Price $6.00 ea.
CARBOXN STEEL RECORDING
NEEDLES
Cat. No. 6975 25¢ per pkg. of 15
FIBRE REPRODUCING NEEDLES
Cat. No. 6929 25¢ per package of 50

Special Recording Motor, Two
Speed 78 r.p.m. and 331/3 r.p.m. |

A

This Motor is spe-
cially fitted for
recording purposes.
It is extremely

g
powerful and can 'i> . -8

be switched from - ice $12.5
78 r.p.m. to 33-1/3 Cat. No. 274—0ur Price $12.50

r.p.m. by just a throw of the switching lever.

AMPLIFIER TO MATCH

Aeratest has developed an amplifier suitable for
recording and public address use. This amplifier
— uses three stages and

| ‘ﬁ 7 gives excellent quali-
2 i ; ; ol ty for microphone,
A : £ radio and phonograph

recordings. This am-
plifier has special
settings of its volume
2 control for recording
¥ purposes. Completely

Cat. No. 101 deseribed in our cat-
Our Price $24.50 =alog.

Send Orders to:

Federated Purchaser inc.

25 Park Place, Dept. A, New York City

Or to any of our following branches:
169 Washington St., New York
92-26 Merrick Road, Jamaica, L. I.
51 East 3rd St., Mt. Vernon, N. Y.
273 Central Ave., Newark, N. I,
2909 No. Bread St.,, Philadelphia, Pa.
631 Spring St., N, W., Atlanta, Ga.

WRITE HEADQUARTERS QR CALL FOR OUR
NEW FREE [00-PAGE CATALOG
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The Service

Summer Sales—Light-Sensitive Equipment—The Service Letterhead—
Service Publicity — Service Shops — Service Procedure — Rates and

ITH the increcased merchandising

possibilities in radio and closely

allied fields, the summer radio ser-

vicing slump assumes a less and
less practical significance. Rapro News has
consistently suggested summer revenues, and
the comments and additional recommenda-
tions of our readers indicate that while Old
Man Depression may not actually be on the
run, he is at least showing his heels.

Where an appreciable summer decline ex-
ists, it provides the serviceman with an op-
portunity to prepare for the early fall busi-
ness by stocking up on radio receivers now
being sold at rock-bottom prices by large
organizations.

Throughout the country the more promi-
nent department, sporting-goods and radio
stores have bought up vast stocks of com-
plete receivers, the manufacture of which
has been discontinued for various reasons,
in no way reflecting upon the excellence of
the sets. These rcceivers were acquired at
a price which makes it possible for such

Charges

Conducted by
Zeh Bouck

HILE the football
and even the world
games are still some distance off,

season,
series

it is time for the serviceman to
consider how he can capitalize on
these nationally patronized sports.
The armchair bleacherites will be
legion this September, and mil-
lions will enjoy depression foot-
ball via the loudspeaker. And don’t
forget the national political cam-
paign. This all means new tubes,
minor and major servicing for the
serviceman who is on the alert.
—The Service Editor.

Rapvio News ror Avcust, 1932
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only a fraction of their aclual worth. High-
grade console receivers, originally listing for
over $100, arc bringing $39.50—or less. The
prices scale down the line to under $20.00
for reallv good mantel-tyvpe or midget sets.

The wide-awake serviceman will be justi-
fied in investing a few hundred dollars in
such receivers on the probability of a prof-
itable resale at a price that is still an excel-
lent bargain for the customer. Off-hand, it
might seem that this is hardly fair to the
ultimate purchaser, who could have bought
the set at the same price the serviceman
pays for it. However, the serviceman who
knows his business appreciates the intrinsic
value of the set he is buying, its selectivity,
sensitivity, general characteristics and the
reputation of the manufacturer; whereas,
the layman, charmed by a glib but inexpert
salesman, is in a fair way to be stuck. The
serviceman’s time, effort and knowledge jus-
tifies his profit.

Paul Graves, of Fonda, New York, oper-
ates a similar scheme. He accepts orders

stores fo resell them at figures representing = from his clients for radio receivers. He is
= anav wouEsT ADVICE Tuses TesTED
HADIO.TEGHNICIAN PRECISION INSTRUMENTS USED AERIALS : = ASSEMBLING oo SELLING - SERVICING o on FINANCING )
RADIO REPAIR SHOP MINNEAPOLIS RADIO COMPANY
1230 DIVISION STREET 3016 lrving Avenue South
T Y ] ; ;
NATIONAL RADIO INSTITUTE BALTIMORE, MD. Minneapolis, Minn.
. MATT GEiGEL [p— P AGRICULTURAL R T = R T Y M o TTTIT
RADIOS GEIGEL HARDWARE CO. i WE SELL SUPERHETRODYNE AUTOMOBILE RECEIVERS
[RANGESIAND)STOVES' ‘TELEPHONE 81 NORTH SIDE SQUARE FARM IMPLEMENTS PHONE 4464
MONROESWISCONSIN b JOPLIN, MISSOUR!

Figure 1. An attractive letterhead goes with the reliable, established service business

www-americanradiohistorvy com
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given a general idea of the type set they
want and the price they are willing to pay
for it. He then takes the train to Albany,
shops conscientiously and buys the best re-
ceiver the money, less fiftecen dollars for his
expenses and profit, will cover. He writes:
“I have sold ninc sets this way, ranging in
cost o the customer from $350.00 to $200.00,
and my clients have been more than satis-
fied. I buy the receivers without tubes,
thereby allowing myself an additional profit, -
and charge a $3.00 installation fee. I have
no hesitancy in guaranteeing these receivers
for one year, as I buy them as carefully as
I would a set for my own family. When,
as a matter of personal taste, the customer
wishes to see the set before purchasing, we
arrange a mutually convenient time for the

NAPIER IS WINNER
OF RADIO CONTEST

Grove Boy Bulldg
Crystal Set

Cottage ‘Best

Orris Napier, of Cottage, Grove,
worl the six-tube radio given by The
Radio Shop fo the winner of the cry-
stal set contest. Twenty-one hoys com-
peted for the prize, Cleo Van Ausdall
winning second place; Linn Snyder,
third; and Wilbur Sharp, fourth.

A prize of a set of ‘head phones
{ went to the second prize winner and
a 100-foot aerial to the third placs.
All boys competing were. givett prizes
and refreshments were served.

Miss Efhel Coleman and Miss Sch-
neiderwind acted as judges and the
awards’ were given at The- Radio
Shop, 105 College Corner Avenue.

The winning set will be displayed
at Fosdick’s stere the latter part of
this week. |

Figure 2. Live publicity

trip. My customers know exactly how much
I make on the deal, so I have no objection
to their accompanying me on the shopping
tour.”

Unfortunately, the hard-of-hearing know
of no “oif scason,” and all of the twelve
months are equally propitious to the sale of
. hearing-aid devices. Gordon Taylor, in his
praiseworthy series of articles appearing in
the spring numbers of Rapto NEews, has de-
scribed several hearing aids which may be
made by the serviceman, and we heartily
recommend industry of this order during
slack shop periods.

The Service Letterhead

An attractive letterhead is an asset to any
business, including radio servicing. Aside
from being a good advertisement, it is the

Figure 3. The service shop of the Ge

v

igel Hardwsare Company, Monroe, Wis.

“open sesame” to many entrées. Requests
for literature, discounts and samples will
often be honored only when written on a
business letterhead. The recipient of a let-
ter occasionally bases his entire judgment of
the writer’s character and general business
standing on the appearance of the letterhead.
In many instances it is the only thing by
which he can form an opinion.

An attractive letterhead is not necessarily
an expensive one. A good grade of water-
marked bond costs little more than an ob-
viously cheap paper. Also, the average
printer, by an an intelligent sclection of type,
good make-ready and presswork, can pro-
duce letterheads which compare favorably
with the lithographed product. The samples
shown in Figure 1 have all been set from
readily available type fonts and provide a
good idea of what can be done at a very
rcasonable price. Advantage should also be
taken of the trade-mark cuts which many
manufacturers supply free of charge to their
representatives and dealers for use in ad-
vertising and on stationery.

Additional samples of inexpensive letter-
heads will be found on page 36 of “How to
Make Money in Radio Servicing.”

Publicity and Sales Promotion

The Radio Shop of Liberty, Indiana, spe-
cializes in parts, accessories, service and live-
wire ideas! Writes the proprietor:

“We have organized a radio amateurs’
club, and have distributed among the mem-
bers all our back numbers of Rapro News.
We stir up a lot of interest and indirect
sales through set building contests. We are
putting on our sccond contest at the present
time and would like to get hold of about 20
copies of the old editions of ‘101 Radio
Hook-Ups’ for free circulation among the
boys.

“The attached clipping from our local
paper (Figure 2) gives you an idea of the
sort of publicity we are getting. It all helps
in kecping the ball rolling.

“We recommend to other dealers and ser-
vice organizations this set-building contest
idea. 1t disposes of absolete trade-ins by
selling the parts to young experimenters.”

THIS MONTH’S
SERVICE SHOPS

Figure 3 is a photograph of the .radio ser-
vice laboratory operated by the Geigel

Hardware Company, specialists in Victor and
Sparton receivers for Monroe, Wisconsin.
The equipment was designed by their radio
service-manager and engineer, Mr. O. H.
Haueter, who describes the laboratory as
follows:

(Continued on page 125)
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In the Great SEEOiJS of

Don’t spend your life slaving away in
some dull, hopeless job! Don’t besatisfied
to work for a mere $20 or $30 a week. Let
me show you how to make REAL
MONEY in RADIO—THE FASTEST-
GROWING, BIGGEST MONEY-MAK-
ING GAME ON EARTH!

Jobs Leading to Salaries
of $50 a Week and Up

Jobs as Designer, Inspector and Tester,
—as Radio Salesman and in Service and
Installation—as Operator or Manager of
a Broadcasting Station—as Wireless Op-~
erator on a Ship or Airplane, asa Talking
Picture or Sound Expert—HUNDREDS of
?pbpo'rtunities for fascinating, BIG Pay
obs!

20 Weeks’ Shop Training
~ AT COYNE IN CHICAGO

We don’t teach you from books. We teach
you by ACTUAL WORK on a great outlay
of Radio, Broadcasting, Television, Talking
Picture and Code equipment. And because
we cut out useless theory, you get a practical
training in 10 weeks.

TELEVISION

Is Now Here!

And TELEVISION is already here! Soon
there’ll be a demand for TELEVISION EX-
PERTS! The man who gets in on the ground-
floor of Television can have dozens of oppor-
tunities in this new field! Learn Television at
CO%NE on the very latest Television equip-
ment.

Talking Pictures
A Big Field

Talking Pictures, and Public Address Sys-
tems offer golden opportunities to the
Trained Radic Man. Learn at COYNE on
actual Talking Picture and Sound Repro-
duection equipment.

Earn s You Learn

You get Free Employment Service for Life.
And if you need part-time work while at
school to help pay expenses, we'll help you
getit. Coyne ig 82 years old. Coyne Training
is tested—You can find out everything abso.
lutely free. JUST MAIL the Coupon for My
BIG FREE BOOK,

RS (TS Ce—

ey amreE

H. C. LEWIS, President
Radio Division, Coyne Electrical School
500 S. Paulina St., Dept. C2-3C Chicago, Ill.

Send me your Big Free Radio Book and all
details of your Special Introductory Qffer.
This does not obligate me in any way.

Name. ...

Address

Sess a0 st casansan

LmCzty ...............

10 WEEKS, <

T
é
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OSCILLATOR No. 550
(Licensed by A. T. & T. Co.)
Qutput adjustable to broadcast. low
and high intermediate bands—130 to
1500 K.C. Direct reading—except for
200 1o 550 K.C., which are obtained
by sharp second and third harmonics.
Full mstructions in cover.
Heavy shielding throughout the at-
tractive, leatherctte-covered case,
Dependable.  Accurate.  Sturdy.
No. 550—$21.00 Net. No. 551—
Com-

less output meter $13.00 Net.
plete with batteries and tube.

No service man can afford to be
without these dependable servicing
instruments. Low in first and last
cost.

Locating servicing troubles with
Readrite equipment cuts your costs
and makes greater proht per call

No. 610 Sct Tester makes every
necessary test of radio receivers
using Pentode and all types of tubes.
Resistance, capacity and continuity
measurement charts furnished. Sim-
ple to operate. $18.00 Net.

| Readrite Meter Works
| 20 College Ave.
I Bluffton, Ohio

Please send mec information about Read-
| site Oscillator and No. 610 Set Tester.
| Also catalog of other servicing instruments.
|
|
|
|
|

Name

Readrite Meter Works
Established 1904
20 College Ave., Bluffton, Ohio

RADIO INSTRUMENTS

Ravio News ror Averust, 1932

What's New 1n 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

By The Technical Staff

Recording Unit

Description—The Acratone recording de-
vice is simple to operate and is easily in-
stalled, as it requires only a single hole for
fastening to the cabinet. For efficient cut-
ting and long life, a diamond needle is em-
ploved for recording. When ready to record,
the arm of the instrument, with its attendant

gear arrangement, is placed over the center
pin of the turntable and the lifting lever is
brought to the “down” position. The re-
corder grooves its own record, and it is ca-
pable of cutting 96 grooves per inch. The
blank discs for recording are made of alumi-
num, and this model can make records up to
the 12-inch size. Ii desired, the finished re-
cording disc can be specially processed, per-
mitting the record to be played innumerable
times with a steel needle. The dimensions of
the recorder are as follows: Length, 914
inches; height above turntable, 314 inches;
depth, 5 inches.

Maker—Federated Purchaser,
Place, New York City.

Short-Wave Parts

Description—~The parts illustrated here
are especially designed for ultra-short-wave
apparatus. The socket is made of Isolantite
material and is available in standard four,
five and six-prong types and a special six-
prong model for the National Standard size
R-39 coil form. The construction features
of the new s.il type tuning condenser are
heavy double-spaced 270-degree plates, Iso-
lantite insulation, constant low-impedance
pigtail connection and an insulated front
bearing. The capacity is 18 mmid. The
R-39 type midget coil form measures 1 inch
in diameter by 1Y% inches in length. This
coil form is made of a special low-loss di-
electric termed R-39. Best results are ob-
tained from this type coil form when it is
used with the Isolantite type coil socket.

Maker—The National Co., Inc., 61 Sher-
man St., Malden, Mass.

23 Park

www- americanradiohistorv com

Electro-Dynamic Unit

Description—This loudspeaker unit is es-
pecially suited for use in theatres, large audi-
teriums and any location where great volume
is desired. The diaphragm is .002 inch thick
and is so designed that it forms its own core
for the voice coil. This coil is wound di-
rectly on the aluminum diaphragm, allowing
heat to dissipate more rapidly. The con-

struction of the unit permits easy replace-
ment of damaged diaphragm or voice coil.
It has a capacity of 23 watts on the input,
not to exceed 135 volts at 2 amperes alternat-
ing current.

The impedance of the voice

. o E /
"xlauuv:m« b s
=

e Se ek

coil is 16 ohms and the exciting energy of
the field coil is 6 to 8 volts at 124 amperes,
which is obtainable from a Fox dry rectifier
unit,

Maker—Fox Electric & Mifg. Co., 3120
Monroe Street, Toledo, Ohio.

Automobile Set

Description—The “Transitone,” a compact
A 7
radio

superheterodyne motor receiver, is

especially designed for quick and easy in-
stallation on all makes and models of
automobiles and for low A and B battery
consumption. It features an automatic vol-
(Continued on page 123)
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Modern “Super”

Design

(Continued from page 110)

only 300 ohms per section, the transformer
has very good regulation and will supply the
small power required by the —45 grid circuits
without the wave-form distortion which
would be present in the conventional high-
resistance step-up couplin" transiormer.
The power supply is quite interesting, as
it uses the new —82 mercury-vapor rectifier
tube, which is more eflicient than the pre-
vious —80 type, due to having a lower in-
ternal resistance and consequently much
lower voltage drop (loss) across it. Due to
the nature of the tube, it is prone to cause
r.l. disturbances and must be carefully
shielded and filtered to eliminate these dis-
turbances. Hence the new—and necessary
—practice of shielding the rectifier tube and
putting r.i. chokes in its plate leads. This
type of filtration alone would be insufficient
in such a sensitive set, but a specially
shiclded power transformer does the job up
completely. This transformer is shielded by
having the high-potential ends of its secon-
dary pulled out of the inside of its coil, so

that the outside low-potential ends of the
secondary, which are at substantially ground
potential, shield the “hot” portion of the
secondary. This is a simple and effective
trick that climinates much more cumber-
some and expensive shielding.

The speaker field, with a 100-volt drop
across it, is in the negative fhlter leg, and
from a voltage divider across it the bias for
the —43 tubes is taken, as well as operating
potential for the a.v.c. tube.

From Figure 1 it can be seen that all r.f.
tubes are thoroughly shielded, the i.f. tubes
being dually shielded by the main tube
shield and also by individual tube cans to
insure high gain with perfect stability.

The tuning dial is accurately calibrated in
kilocycles for the police and broadcast bands
and is surmounted by the visual tuning
meter. The control knobs, left to right, are
volume, tone control and on-off switch,
tuning with noise-suppression switch below,
police-band antenna tuning, and police-
broadcast selector switch.

New Tubes

(Continued from page 102)

When mercury vapor is introduced into
the tube at low pressure, the electrons col-
lide with the mercury-vapor atoms and
knock one electron out of them. The re-
moved electron moves with the others
toward the plate. The remainder of the
atom, the positive ion, neutralizes the space
charge and thus reduces the internal re-
sistance.

The potential drop in the tube is only
about 15 volts and it remains fairly con-
stant up to the rated maximum plate cur-
rent. Plate current does not start until the
plate voltage has risen to a fixed minimum.

The rated maximum voltages and currents
should not be exceeded (see the table of
characteristics). It should be remembered
that the instantancous peak voltage is 1.4
times the cifective voltage and the condensers
must be able to withstand this voltage.

A filter with a condenser input often
causes peak currents to flow which are up
to 4 times as large as the steady output
current. If the full advantage is to be taken
of the tube’s possibilities, the choke input
type of iilter is recommended.

Under operating conditions, the mercury
vapor tube has a bluish-white glow within
the space inside the plates and to some ex-
tent outside the plates. This glow is due to
ionization. The manufacturers recommend
that the entire power supply be disconnected
from the a.c. line when the rectifier is re-
moved or installed in its socket.

Characteristics of Type —46 Tube

LEf 2.5 wvolts a.c.

I 1.75 amperes
AMax. overall length 5 5% inches
Max. diawmeter 2 3/16 inches
Bulb S-17

Base medium 5-pin

Used as Class B amplifier:

Eg (both grids tied to- 0 volts

oether)
Ep 300 400 max. volts
Ip 4 6 milliamperes
Ip (peak) 150 200 milliamperes
Toad resistance per tube 1300 1450 ohms
Max. signal voltage 40 41 volts
Max. continuous power

output (2 tubes) 16 20 watts
Max. plate dissipation

(avg. per tube) 10 10 watts

Used as Class A amplifier:
Eg (outer grid tied to plate) —33 volts
Amplmcatmn factor 5.6
Rp 2380 ohms
Gm 2350 micromhos
Ip 22 milliamperes

T.oad resistance (optimum for
max. undistorted output)
Load resistance for driver of

(Class B stage
Max. undistorted output

6400 ohms

12800 ohms
1.25 watts

Characteristics of Type -82 Tube

Ef 2.5 volts

183 3.0 amperes
Alax. a.c. voltage per plate 500 volts RMS
Max. peak inverse voltage 1400 volts

Alax. d.c. output (continuous) 125 milliamperes
Max. peak plate current 400 milliamperes
Tube voltage drop, approx. 15 volts

Max. gverall length 4 11/16 inches
Max. diameter 1 1»/16 inches
Bulh S-1

Base me dmm 4-pin

Backstage n Broadcasting

(Continued from page 117)

of 573 submitted. for the $10,000 awards
offered by the NBC for original symphonic
works by American musicians. The awards
were recently made in New York by Merlin
H. Aylesworth, president of the network.
Philip James, of New York, who won the
first award of $5,000 for his composition
“Station WGBZX,” is conductor of the
Little Symphony Orchestra of Station WOR,
Newark, assistant professor of music at New
York University and instructor of music at

Columbia University. The second award of
$2,500 went to Max Wald, an American resi-
dent of Paris, for his composition entitled
“The Dancer Dead.” Carl Eppert, of Mil-
waukee, earned the $1,250 award for his
composition, “Traffic.” Symphonic Inter-
mezzo,” by Florence Grandland Galajlklan
of Maywood, Illinois, won the $750 prize.
The final prize of $500 went to Nicolai Bere-
zowsky, of New York, for his manuseript
entitled “Sinfonietta.”
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The new 50c CENTRALAB
VOLUME CONTROL
GUIDE, with additional data, is
just off the press. It is vours
without cost with vour order of
only Five (5) Centralab Replace-
ment Volume Controls.

Fach and every Centralab con-
trol has been tried and approved
for use in the various receivers
specified in our Volume Control
Guide.

1/
”;gé;Q\

\@\‘ L B

y-u

$1.75

buys this service carton of 10 (ten)
Centralab Fixed Resistors which list
regularly at $3.00.

FREE: The new QUICK REFER-
ENCE WALL CHART showing re-
sistance combinations at a glance
with every service carton.

Central Radio Laboratories
Milwaukee, Wis.
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Thousands

of Servicemen are
building the

SPRAVYEBER

SET ANALYZER

—because of the complete vari-
ety of tests it is capable of per-
forming. (See July issue of
Radio News for full description.)

New tube and set requirements
make this analyzer a positive ne-
cessity in your equipment. To
build it, you need the new I. R. C.
Kit of Precision Wire Wound
Resistors. Ask your Jobber for
this Kit—and write us for fold-
er giving complete instructions.

Folder and other valuable data
free.
International Resistance Company
Philadelphia, Pa. Toronto, Ont.

IRC Mt

and Precision Wire Wound

RESISTORS

RACQN A@%@uncmg

. A radically new type Horn, having a com-

s i plete circumfer-
ential coverage
of 360 degrees
with even intens-

ity of distribu-

tion.
Send for NEW RADIAL HORN
Complete Stormproof, demountable and is
New perfectly adapted for use on
Catalog on trucks, tower equipment,
Horns and cburches and general public '1(1-
Units dress use where a complete cir-

cumferential coverage is desired.

Again the pioncer manufacturers of
acoustic sound reproducers_prove t]xclr
Leadership with  this New Radial
Horn. . You must also remember
there is o Rucon ilorn for every purpose
znd nothing is finer than Racon.

RACON HORNS -md I\IITS
5

REE COVLRI‘D

Address Dept. RN .-8

RACON ELECTRIC CO., Inc.
52 E. 19th STREET NEW YORK
LONDON, ENGLAND TOGRONTO, CANADA

Learn mathematics quickl, The expert in your line Lnowa how tu
handle figures. Why not you? Algebra, geometry. trigonometry, and
caleulus are simple if you have this book 1o zuide you:

MATHEMATICS erafoRif=uan

2\ gcorgc Hc“eP\I MF All mathematieal problems clearly explained.
end no money a3y the postman $1.50 plus a fe 1.
back if not satisfied. ! LR PR My

D VAN NOSTRAND CO., 250-N, 4th Avenue, New York City

RADIO’S REWARDS
i

branches of practicsl radio nt RO Institutes
America’s oldest radio school. Resident school
Radio Corporation of
America Subsidiary

in New Yerk and Chicugo. Also cxtcnamn
courses for home study on new ‘‘no obligation’
enroliment plan. Catalog.

RCA INSTITUTES, Inc.
Home Office, Dept. RN-8
75 Varick St. New York

| 1270,
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Municipal Radio

(Continued from page 73)

and Structures on a non-commercial basis
and attempts to present features of especial
civic importance. Numerous educational
talks are scheduled, but musical and dramatic
presentations are also heard. The exact
worth of the broadcasting station to the
public has long been a subject of contro-
versy in political and radio circles. WMCA,
a New York commercial station, has had
many legal skirmishes with WNYC over the
matter of sharing time on the 570-kilocycle
channel.

The city’s welcoming steamer Macom,
which goes down the bay to meet ocean
liners conveying noted visitors to the city,
is equipped with short-wave apparatus to
transmit programs to WNYC for rebroad-
casting. Frequently, in the instances of im-
portant public receptions, the National
Broadcasting Company and the Columbia
Broadcasting System are offered these pro-
grams for relay to the nation. The Macom
short-wave transmitter is designated as
WBCD. The ship is also cquipped with
standard marine-code apparatus.

In addition to WNYC and the floating
WBCD, the Department of Plant and Struc-
tures operates short-wave station WKDX,
which adjoins WNYC atop the Municipal
Building. This unit is chiefly used to con-
tact the Macom when it goes down the bay.
WKDX was utilized in preliminary tests for
the Police Department and Fire Department
radio systems.

At this writing the Macom is being
cquipped with radio-telephone equipment
for two-way ship-to-shore conversation via
the American Telephone and Telegraph Com-
pany station, WOX, on Staten Island.
Through this system, telephone calls will be
made from aboard the welcoming steamer
to any land telephone. Telephone calls from
any land telephone to the ship will also be
possible.

The city’s radio systems have thus grad-
ually expanded to form the present large mu-

nicipal group. There have come reports
from time to time that the city may form a
special radio division to supervise all of the
municipal radio projects. However, it is

doubtful whether supervision of the trans-
mitters can pass from the control of the in-
dividual city
are attached.

departments to which they

STUDENT TRANSMITTER

This is a duplicate of the WNYC trans-

miiter installed at the Brooklyn Tech-

nical High School for instructions of
students in radio’s “mysteries”

No other city in the world has under-
taken a varied assortment of radio projects
similar to that of New York. However,
there is no other city possessing the unique
needs of this American metropolis. Munici-
palities throughout the world are watching
with interest New York’s multiple applica-
tions of radio in civic government.

Latest All Wave Super

(Continued from page 81)

or more distant came in well enough to be
classed as “local” reception—and this was
in mid-afternoon!

The following are frequencies of stations
received in mid-afternoon: 560, 570, 580,
590, 600, 610, 630, 660, 690, 700, 710, 760,
780, 790, 810, 830, 860, $90, 920, 940, 950,
990, 1000, 1010, 1020, 1060, 1070, 1100, 1130,
1150, 1170, 1180, 1200, 1210, 1230, 1250,
1280, 1300, 1310, 1320, 1330, 1350,
1360, 1370, 1400, 1410, 1420, 1430, 1450,
1460, 1490 and 1500.

Another thing to be borne in mind in ana-
Iyzing the results outlined here is that they
arc not results obtained after a long succes-
sion of tests, nor were they carried on at a
time selected because of especially propitious
reception conditions. The place was selected
as a matter of convenience because the writer
happened to be week-ending there, and the
time was whatever happened to be unoccu-
pied by other week-end activities. The seca-
son was early summer—warm enough to
make swimming popular just a stone’s throw
from the house.

The two evening reception tests took place
on Saturdav (May 21 and May 28). Dur-
ing one of these evenings a thunderstorm
occurred shortly after the evening’s recep-
tion started, and static remained quite heavy
throughout the evening. The other one was
clear, warm and free from static. If any-
thing, the reception was better during the

wWwWwW americanradiohistorvy com

evening of the thunderstorm. The static
was troublesome then, but the distant sta-
tions came in with greater strength. As
explained before, stations were tuned in on
every broadcast channel, except 840 ke, In
addition there were not fewer than six sta-
tions tuned in from Mesxico and Cuba.
Shortly after midnight a try was made for
the West Coast stations (12:35 a.m.). KFI
came in fairly strong, with only moderate
fading, at that hour. Later it, as well as
several other far-western stations, came in
with increasing strength, providing good
loudspeaker reception {except for the bursts
of static the night of the storm). No se-
rious attempt was made toward bringing in
stations from other continents, because the
noise level on both nights was not such as
to permit it.

The mention of noise level brings up an-
other interesting point about this receiver.
It is the general feeling that any set cm-
ploying as many tube as this one, especially
if it be a superheterodyne, must necessarily
have a high background-noise level. Ac-
tually this is far from the case, at least so
far as this receiver is concerned, because the
noise level was actually surprisingly low as
compared with the signal level. So true was
this that many stations 1000 miles or more
distant were brought in with little more noise
than would be experienced in listening to
nearby stations. In fact, WCCO of Min-
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neapois was tuned in and, switching back
and forth from this to local stations having
the same chain program, a listener in the
next room was asked to tell which of the
two was the local. Tt was not until after
a change had been made from one to the
other three times that he could definitely
decide which was which. During this test
the volume control was, of course, readjusted
so as to maintain the loudspeaker output
substantially the same for the two stations.

When it comes right down to tuning in
out-of-town stations, the real selectivity of
the receiver is shown up at its best. While
the “listening post” was not “under the
shadow” ol any broadcast transmitting an-
tenna, still the location is a suburb of New
York City and therefore close to a number
of high-powered stations. Yet there was no
difficulty whatsoever in tuning in out-of-
town stations 10 kilocycles above and below
cach of these locals. The selectivity curve
is shown in Figure 3.

For the DX enthusiast the accuracy and
completeness of the dial calibration will be
a revelation. As a matter ol convenience
the dial is calibrated both in degrees and in
kilocycles. A careful operating check shows
the maximum deviation from the frequency
calibration to be less than one degree. When
a station is tuned in, therefore, its {requency
is read directly on the dial, the resonant
position heing indicated by a hair-line
shadow thrown on the translucent scale.
This use of a shadow instcad of a pointer
offers the decided advantage that the dial
reading remains exactly the same, no matter
from what angle it may be viewed.

Another tuning convenience is found in
the local-distance switch mounted on the
front panel. This switch provides three
settings—local, medium and distance. The
locul position provides very loose coupling
to the antenna and thus prevents powerful
local signals from overloading the fubes and
causing poor tone qualitv. The medium
position serves the same purpose where the
receiver is situated some little distance from
the local stations. The distance position
provides close antenna coupling and there-
fore maximum sensitivity when it is re-
quired for real DX reception.

It should not he gathered from this, how-
ever, that the receiver lacks sensitivity in
any of the three positions. Actually, when
set for locul reception, this outfit is more
sensitive than the average broadcast receiver
—and at the same time has the advantage of
a super degrec of selectivity. Thus the
switch serves the dual purpose of an over-
Joad regulator and a selectivity control.

From the foregoing discussion it is evident
that the new Scott recciver has a great deal
to recommend it to the broadcast listener.
But it does not stop here. Next month an
article will deal with the reception results it
provides on the short-wave bands, how it
actually reaches out for “round-the-world”
reception from Australia and New Zealand,
and how it provides regular reception from
the short-wave broadcast stations of Europe
and South America.

The Deaf Hear

(Continned from page S3)

sections which fill up more slowly than
others. In other theatres, there are dead
spots, where the acoustics interfere with
good reception, Many managers install the
Theatrephone in these dead spots.

In other installations, certain rows are se-
lected for Theatrephone seats, cach alternate
seat being so equipped. These scats are held
back until a certain hour, and the hard of
hearing patrons are advised to come to the
theatre early, to be surc of getting a scat
equipped to cnable them to hear.
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You can now have-right in youwr own home
RECORD-BREAKRIN >
PERFORMANCE

You can equal
the records of world
famous LINCOLN
owners whose sen-
sational reports of
International recep-
tion are published
the world over - - ~

orld

WEIGEH

THE OLD WAY

1. 70 per cent. of the Short-Wave Stations
haive been missed by the average tuner,
due to interfering mnoise and sharpucss
of tuning.

Get

2. When distance was desired, it was nec-
essary to advance volume control, which
aised noise level, often drowning out
the signal.

. Short-wave stations fade completely out

and then huild up to heavy volume.

53

4, When volume was reduced, sensitivity
dmppcd when volume was increased,
lack of handling power caused distor-
tion.

. The register of musical frequencies was
limited in the old-style detector circuit.

w

THE NEW LINCOLN DELUXE SW-33

ide Receplion the New

THESE PERFORMANCE FACTS CAREFULLY

ay

THE NEW WAY

1. Visual meter tuning accur:
ters even the weakest ¢
many of which are impossible to hear.
Meter permits precision tuning and ac-
curately measures comparative signal
strength.

2. Volume control
tivity,
volume,

regis-
wives,

sensi-
at low

dces not affect
Distance mav he tuned
climinating noise.

. All sfations, regardless of distance, are
received with autom;lticu]ly controlted
volume held at constant level.

4. When volume ix reduced,
automatically rises.  When volume 1s
advanced, handling power automatically
increases, making distortion impossible,

5. Push-pull Twin-Grid detector circuit al-
Jows passage of greatly enlarged range
of musical frequencies perfectly con-
veved through double push-pull audio
system.
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Write at once for complete information

LINCOLN RADIQO CORPORATION
Dept. N-8 328 So. Wood St.
Chicago, Illinois

PATENTS

Write for Free Information, HOW TO OBTAIN A
PATENT and RECORD OF INVENTION-—or send

drawing or model for examination.

MILLER & MILLER, Patent Attorneys
FORMER MEMBERS EXAMINING CORPS U.S.PATENT OFFICE

1006 Woolworth Bldg., Dept. H, New York
680 Earle Building, Washxngton, D. C.

——— YOU CAN EARN MONEY —
CASTING METAL TOYS AND NOVELTIES

We have a £ood opening for several ambitious men
to cast 5 and 1l0e Store Novelties, Toy NSoldiers,
Ashtrays, cte., needed to meet big demand. No ex-
perience or spevial place necessary, and we furnjsh
moulds for casting and give full instructions. A
chance of a lifetime for man with smmall capital, so
if you mean strictly business write AT ONCE for
full information.

L. CAST PRODUCTS CO., Dept. i2

1696 Boston Read, New York City

Trimm Featherweight Earphone
FOR GROUP HEARINGJAIDS

Installing equipment in churches, theatres, lodges, ete.,
for the Mard of Hearing is the trend of Radio this
year. This is not highly competitive and is unusually
profitable for servicemecn.

We have enough confidence in our phones to sell them
with a Money Back Guarantee.

Write today for full informution.

TRIMM RADIC MANUFACTURING CO.
1528-38 Armitaae Ave.. Chicaaqo. Il

ALUMINUM BOX SHIELDS
Genuine "ALCOA" stock, silverdip finish. 16 3
—Cornet size $4.65. 103637 Monitor size
Coil Shield (like picture on the right) $1.00.,
to order. “ .\ 3
. v Wa¥s aharp points
“BUDDY Test Prods 1% taing - sphonokainh
needles, 81 R Bl A
SET TESTER DELUXE described in October Kadio News;
All parts fer the Little Chum Tortable
IO meg. and 20 meg. gudleuks for Mike amplifier
rts . We can turnish everything
descnbed in this magazine. Give us a trial. Please include postage.

BLAN, the Radio Man, Inc., gos %8 o0andt 5%,

RADIO NEWS LIBRARY
See Inside Front Cover for 12 Special Magazine and Book Offers
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LEARN RADIO

thns easy, practncal way

RITTEN by two widely known radio engineers, these
tlnec books cover cvexy phase of bulldm:,, Tepairing
and “‘trouble-shooting”” on modern receiving sets.

Radio Construiction
Library

Including Television and Short-Wave Receivers

This practical Library includes: PRACTICAT, RADIO
—The fundsmental principies of radio, presented in an
understandable manner.  Illustrated with working dia-
grams,  PRACTICAL RADIO CONSTRUCTION AND
RIOPAIR—Methods of locating trouble and reception
faults and making werkmanlike repairs. Discusses mod-
ern Short Wave Receivers fully. RADIO RECEIVING
TUBES—Principles underlyiniz the operation of all
vacuum tubes and their use in reception, remote control
and preecision measurements.

The Library is up-to-the-minute in every respeet and

is based on the very latest developments ‘in the design
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Notes on the Condenser Microphone

(Continued from page 79)

characteristic was concerned. The “Qld
Gold” diaphragm has a tendency to favor
the high frequencies more than the lows,
whereas the .001-inch material shows a flat-
ter curve. The improved characteristics of
the thicker matcrial are easily detected by
ear. This thicker material has one slight dis-
advantage in that when it is employed; the
microphone is somewhat less sensitive. How-
ever, its sensitivity is still unusually high for
a condenser microphone, so that this disad-
vantage is not sufficient to overcome the
gain in quality. Further offsetting this dis-
advantage is the fact that the .001 duralumin
is much tougher and stronger than the “Qld
Gold” wrapping and is therefore less likely
to be damaged during the stretching process.

AMPLIFIER REMOVED FROM “CAN”

The tube sockets and C3 are the only parts

fastened to the wood base. All resistors as

well as C1 and C2 are supported by aviring
or socket terminals

While on the subject of diaphragms, the
reader should be cautioned against allowing
the duralumin to become wrinkled, because,
unlike tinfoil and other softer materials,
duralumin cannot be rolled out smooth once
it has been damaged, and inasmuch as a
flat surface is essential in the diaphragm of
a condenser microphone, a picce of material
that has been badly mutilated will not func-
tion to best advantage, even when stretched
tight.

Another important point is to make liberal
use of vageline on the edge of the case to
prevent tearing the diaphragm when the

face-plate is screwed down tight. Do not
use oil of any kind as lubrlcatlon here.

Mr. Argabrite’s warning about keeping the
leads shoxt between the nncrophone and the
microphone amplifier is an important one.
During the experimenis in the Laboratory,
using a two-stage head amplifier as described
above by Mr. Argabrite and working the
output of this amplifier into a two-stage
power amplifier, it was found impossible to
climinate instability unless the head amplifier
was thoroughly shielded. The method of
building them both into one “can” solves
the problem nicely and makes the whole
system absolutely stable. Separating the
microphone and head amplifier about six
feet cut the output volume of this experi-
mental set-up to a point where headphones
had to be used, while before the microphone
was separated from the amplifier, loudspeaker
volume, audible 100 feet from the loud-
speaker, was obtained. Moreover, in addi-
tion to decreasing volume, the six-foot ex-
tension cord plcked up a decidedly strong
hum from a nearby a.c. line, whereas with
the microphone mounted on the can with
the head amplifier, absolutely no hum was
noticeahle.

The length of the line from the head am-
plifier to the main amplifier is evidently of
little importance. At least, a fifteen-foot
cable proved to be entirely satisfactory. If
it is necessary to have these leads longer
than 15 feet, it will probably be best to
include a transformer in the plate circuit of
the second tube of the head amplifier, to
permit the use of a low-impedance line.
This transformer should have a primary im-
pedance of approximately 50,000 ohms and
a secondary impedance of 200 or 500 ochms.
The input transformer emploved in the main
amplifier should, of course, have a primary
impedance to correspond with the secondary
impedance of the head amplifier output
transformer.

Using the resistance type of output coup-
ling shown in the diagram, Figure 1, the out-
put of the head amphner should be con-
nected directly to the grid of the first tube
in the main amplifier. If there is a trans-
former secondary in this grid circuit, it
should be left in the circuit to function as a
grid impedance. Otherwise it will be neces-
sary to connect a grid leak across the input
of this tube. This leak may have a value of
250,000 ohms or higher, the exact value being
determined by experiment.

As a final suggestion, when connecting the
microphone to the head amplifier be sure
that the case of the microphone is connected
to the filament circuit, thus grounding this
unit. Also make certain that the “can,” in-
cluding the metal disc fastened to the under-
side of the wood basc of the amplifier, is
also grounded. If the microphone case, the
can or the bottom disc are left ungrounded,
the amplifier is likely to be unstable.

Music from FElectrons

(Continued from page 76)

at the right side of the space-control instru-
ment. Maximum detuning takes place if
the hand touches this metal ring.

A complete set-up for simultaneously pro-
ducing a plurality of musical tones on the
same or different pitches is shown in Figure
7, a reproduction of the patent drawings.
We see the three different osciliating systems,
two for regulating the pitch of the tones,
the other for controlling the volume of the
output. In this system, where two loud-
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speakers are used at the same time, several
means are embodied for the control of the
timbre of the sound in various ways, thus
giving a wide range of tone color. Sound
qualities of known instruments can be imi-
tated and, more important for the future
development of this electronic music, new
sound qualities, unknown t0 the instrumenta-
tion of today, can be produced.

Using these principles in the construction

(Continued on page 127)
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Automobile Radio

(Continued from page 99)

The New Custom-Built

COMET “PrRO”

Superheterodyne

over the head of the coil and also shield the
high-tension lead as far as the dash. Ii
the breaker-point wire runs through the
same hole, it must be rerouted.

Special attention must be given to the
wiring in back of the instrument panel
This is even more important if the receive:
is mounted in the cowl. Quite a confusion
of wires will be found here, and it will be
well to segregate those that might cause

Jor Professional Operators

Gives sensational distance reception on waves between 14 and 200 meters.
Ship and police operators, airport and broadcasting engineers, and expert
amateurs say it is “the most efficient short-wave receiver ever designed.

trouble.

From the laws governing magnetic fields, Eight tubes. Low noise level. Band-spread tuning. Long-wave oscillator
we learn that if a conductor carrying a fluc- simplifies location of wealk signals and gives clear C.V. pode. Phor}e and
tuating voltage is doubled back on itself, its speaker connections—also connection for external amplifier, supplied 1o
magnetic field will be neutralized. By way match if desired.

of illustration, if we take the wire from the

battery to the ammeter and from the am- T
meter to the switch and twist them together, e T
induction elfects will be cancelled out and M“’“&
consequently its radiation. &y \?j
Choke wires, oil lines, etc., coming up to i .
the instrument panel are often an unsus- {,STOSLANEIITE. SIOC%{ :g
pected source of trouble. Quite often it is é;en'cy notec::{r’fl:gted eb}; - e S
necessary to ground them at more than one remperature or humid- & SHORT-WAVE TUNING

3 o ” H H L ‘J
place. Generally some “node” point will be Top. and sides j}lf‘ﬂ[{jl CONDENSER. High ca-

found where the ground is most effective. itly. 1" Perfect tact et wade  FAmEe
T sk ¢ = = glazed. Per contac ity; wi ge.
may alsol g necessaty (0 place @ con by reinforced side-grip- ISOLANTITE SHORT- Sgldered brass plates.

denser on one or more of the following in-
struments: ammeter, switch, clectric gaso-
line gauge, circuit breaker, or cigar lighter.

WAVE COIL FORMS.
Non-slipping winding
surface 23%” long by

Rugged frame. Double

ping rusiproof springs;
four - point wiping con-

4, 5, and 6 prongs with

Electrolock ignition cables, duc to the standard mounting cen- 11,7 giameter; 4, 5 tack Isolantite insula-
spiral winding of the steel wire which covers ters. A wonderful low- 4,96 prongs for stand-  tion. Single ang dual
them, arc a source of disturbance. This can loss socket for short- ard or Hammarlund models; 20 to 325 mmf.
be rectified to some extent by placing an- wave work. sockets. e SECHIoN;
other winding over the original one. I | == : o
need only be roughly spaced but must be Write Dept. RN-8 for Descriptive Fow Bettern Radio
wound in the reverse direction. One end Folders
should be grounded and the other left open. H%%%?SRI\‘?&JN%% BAFSG_ co. a m?;‘i‘%%ggﬁ/u n@

24- a r treet
New York PRODUCTS

LIST PRICE

=== with ===

§YMNCHRONE

W. C. RAWLS & COMPANY

Bankers Trust Building
NORFOLK - VIRGINIA

MODEL TV85

I W. C. Rawls & Company, i
SCREEN ! Bankers Trust Building, Norfolk, Virginia ]
PROJECTION i Gentlemen: Please send me complete information about your dealer's l “
franchise. I
SHORT-WAVE I l “Origintors of Rawls
BROADCAST ] N QMer . g il otene &1 2 e el e e B BT ST S, I Yorlow Bnse . Tubews
| Address. . ... O et oilietien n - . %
F s, =i i i e uassue N e s s e s i ot Y
il City e o T 2 s e e e State............. |
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Get into a Line

Where There's Action—
Every Day—And a Pay-
day Every Week—You
Be the Boss!

YOURS
without extra cost.

A modern set analyzer
and trouble shooter.
Finds what's causing
the trouble—tests cir-
1ng]\ht no[w whllei.m?(’iredtsI are cuits and tubes—mea-
ooking for work where there -
st auy, the radio service | Seo resistance — ca
field ean use trained men. \With Dacity of condensers.
the proper training and the ete.
necessary equipment, you can
enter this field and make a Q
comfortableliving. \We include
with our course thismodernset
analyzer and trouble shooter
without any extra charge. This
piece of equipment has proved to be a valuable
help to our members. After a brief period of train-
ing, you can take the set analyzer out on service
calls and really compete with “old timers.”” We
show you how to wire rooms for radio—install
auto sets—build and install short-wave receivers
—analyze and repair all types of radio sets—and
many other profitable jobS can be yours.
leaching you this interesting work is our busi-
ness and we have provided ourselves with every
facility to help vou learn quickly yet thoroughly.
If you possess average intelligence and the desire
to make real progress on yOour Own merits, you
will be interested in our

NO-COST MEMBERSHIP PLAN

Start this very minute! Send for full details of
this plan and free booklet that explains how
caslly you can now_ cash in on radio quickly.
Don’t put it off! Write today! Send Now!

l Fill Out and Mail Today!
RADIO TRAINING ASSOCIATIONofAMERICA
I Dept. RNA-8, 4513 Ravenswood Av., Chicago, Ill.
l Gentlemen: Send me details of your No-Cost
Membership Enrollment Plan and information on
| how to learn to make real money in radio quick.

——— ————— —

GET THIS

Free new No 23. Edition
enlarzed
R A RVICE
TREATISE. Every radio
msn must haye it. Con-
tains some 75 new hook-
upa, eircuit disgrams; over
350 iilustrationa.
ELY THE

Editorial contente: vqc-
TUBE TREAT-

b weith many lllustm-

tions;  Vacu

‘Aversge Oharacteristios

annect
Phonazmph Pick-ups.
Improving Tone Qual-
ity of Old Sats; Con-
necting Addlnonx\l
Loud Speakers;
- fully illustrnted
diggrams. Other &

ticles: Modernizing Old Radio Sets;
to Convert Buttery to Power Sets; Selection of Tubes; Push Pull
Awmnplifiers; Replacing Audio ’lu\nsformers, hone Attachments:
d; & Yoltage Dividers: W

in Radio Sete: Filter Condonsers: Repairing Eliminators, oto.
WRITE TODAY. Enclose 2 cents for postage.
Treatise sent by refurn mail.
RADIO TRADING CO.
27 West Broadway New York City

Make Your Own Condenser Microphone
AS DESCRIBED IN APRIL RADIO NEWS

Complete Kit Only $3 Postpaid
The kit contains every necessary part, including the
WESTERN ELECTRIC TYIE UNIT (already perfectly
machined according to the article specifications) and
the perforated brass back plate. duralumin diaphragm,
prongless ivhe base. protective screewng and all hard-
ware. Send muuov-order of $3 for complete Kkit, or
$£92.95 for just the ,o.Zectly machined unit (C.0.D.,
postage extra). \Vith complete instructions.
CONDENSER MICROPIIONE AMPLIFIER
in assembled or kit form. YVrite for literature.
CHRISELL-ACOUSTIC LABORATORIES
175 68th STREET BROOKLYN, N. Y.

TRICKS WITH ELECTRICITY

514

£
Make electric lig ht< obey voice, make gs spin,
jump, kick, run, vibrate, buzz, shoot, shock, flash,
mystifv—all by electnmt\ Make window nov L1t1e<,
floating rings, spirit rapping, all kinds amusing and
practical devices. Book tells how to do 200
with 110 volts A. C. Postpaid $1.00.
Campbell, Calif.

stunts

CUTTING & SONS, 82-B. St.,
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Radio’s Evolution

(Continued from page 33)

sole producer of radio sets. But this is not
quite the truth. Almost coincident with the
first stations there were complete receivers,
but their high cost limited their sales. These
early instruments were plain box-like affairs
with, first, three tubes, then four and finally
five. The tubes were fed from storage bat-
teries, because no one had yet refined the
battery eliminator. Selectivity was inciden-
tal; sensitivity depended almost entirely on
the luck of the owner in getting good tubes.
Yet, despite these handicaps, the public ex-
pressed a demand for radio receivers that
astonished industry and created a horde of
manufacturing organizations. The radio in-
dustry had passed the childhood stage.

The next phase was one of invention. Not
from the extensive research laboratories of
the great corporations, but from the kitchens
and cellars of the individual and the private
workshops of smaller firms, came a constant
stream of improvements. A grid leak ceased
to be a crude pencil mark on a strip of fbre
and became a carefully calibrated thread of
resistance material in a glass tube. Trans-
formers were improved and the voices of
orators no longer sounded alike. Loud-
speakers graduated from a combination of
earphone and horn into a matched assem-
bly of magnetic unit and air column. Re-
finements in accessories made it certain that
the receiver could be depended upon to func-
tion, day after day and weck after week.
By 1923, the plaything had become an in-
strument, crude, of course, as compared with
those of today, but imposing enough to meet
all the requirements of the public except
one—electrician.

In 1924, when Rapro News was but six
vears of age, its pages carried the first sto-
ries of socket-power-operated receivers. The
ponderous storage battery had done its
work, and the small, compact dry cells were
to be replaced. All that one needed was a
connection to any handy electric-light
socket. The toy stage had definitely passed
and in its place came the era of utility.

Professor Hazeltine contributed his method
of counterbalancing the sources of squeals,
and there was no longer a definite limita-
tion to the number of tubes that could be
used.

This development came at a time when
the amazing increase in broadcasting stations
secmed about to curtail the usefulness of the
set, due to interference. More tubes meant
greater selectivity, and electrification meant
that the increase in tubes could be accommo-
dated without depleting the source of power.

During all this time the loudspeaker sat
at one side of the receiver or perched on its
top like an added thought—albeit a mighty
essential one. Designers (with vision) saw
the desirability of making the radio set a
complete instrument, fit to take its place in
the room alongside the piano or any other
piece of furniture. Consoles appeared on
the market with the speakers built into some
portion of the unit. The magnetic speaker
was soon replaced by the dynamic speaker;
early tubes were outmoded by newer types
with less hum and greater volume. Tube
experts realized that the same tube could not
be expected to perform efficiently in radio-
frequency, detector and power stages, and
their attention to these special conditions
soon bore fruit. The result was an improve-
ment in quality that brought thousands of
doubting Thomases to radio stores. Undoubt-
edly, as we see them in retrospect, these were
the halcyon days of radio.

On the transmission end of the industry,
engineers had not been nodding. The rapid
advance of receiving technique had pro-
duced instruments that were able to repro-
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duce better quality than stations were ac-
tually transmitting. But mnot for long!
Transmission engineers soon realized that
radio could not tolerate quality no better
than that of the telephone. Programs, to be
acceptable, must first of all be lifelike. Or-
chestras must sound like orchestras; the
voices of speakers must be hurtled through
the air and recreated in homes with all their
original timbre, intonations and nuances of
tone. This called for a complete redesign
of equipment, which was not long in com-
ing, so that after ten years of broadcasting,
research workers were able to point to their
transmitters and say: “We are transmitting
more than your receivers will recreate.”
And that, today, in the majority of in-
stances, is a condition that still exists.

There is no place here to comment on the
so-called “American system” of broadcast-
ing. It has its adherents even as it has its
opponents. The fact remains that commer-
cial interests have made it possible for the
highest-paid stars of theatre, opcra, screen
and concert stage to come into your homes
and entertain you with their priccless tal-
ents. Their voices are in the air through
all the hours of the day, to be enjoyed by
anvone who possesses the proper combina-
tion of tubes and coils to reach out and get
them.

But radio has not been limited to the rela-
tively simple task of corralling artists in
a studio, there to send their voices far and
wide. To prevent satiety, there must always
be variety, and the broadcasting interests
have not hesitated to descend into the
ground, ascend to the upper air to cross con-
tinents and oceans to satisfy the ever-
broadening desires of the millions of listeners
who comprise this vast audience. Micro-
phones have been lowered to mines and
tunnels; they have been carried in planes
during mimic warfare and on cross-country
flights; they have been placed on the dais
before statesmen of all countries, and war
lords of the Orient have used them to bring
their messages five thousands of miles to this
country.

In 1932, the fourteenth year of broadcast-
ing, those prophetic utterances of Ayrton
have at last been realized. You may claim
that it is not yet possible for the householder
to step to his receiver and call his friend,
wherever he may be. But this is not di-
rectlv a limitation of radio. Does not the
amateur converse with his friends on the
other side of the world? Is it not possible
for any man to enter a telephone booth and
by a combination of wire and radio hold
conversation with the object of his interest
in Buenos Aires, London or Honolulu? Do
not these accomplishments mecet in a sense
the prophecies made over threce decades ago?

So much for the present. What .of the
future? No man, unless he be an Ayrton
or a Lodge, can determine with accuracy
what form broadcasting will take in the
yvears ahead. But there is television, with
its great hepes and promises. As an adjunct
to mere sound, it will add a missing quality
to home entertainment. An artist heard is
only partially appreciated; the same per-
former keard and seem must have twice the
appeal. But just how soon this accessory
to sound broadcasting will be offered as a
market commodity, no one knows with
certainty. Is it not sufficient at this time to
realize that it is coming and that its arrival
can scarcely fail to herald the beginning of
another fourteen-year era of wonderful ac-
complishment, in all of which Rapto News
will participate just as it has shared in the
fourteen years that have led up to the
day?
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What’s New 1n Radio
(Continued from page 116)

ume confrol to eliminate signal fading, an
electro-dynamic speaker and a special image
rejector circuit to reduce interfcrence.

Maker — Philadelphia  Storage  Battery
Company, Philadelphia, Pa.

Loudspeaker Unit

Description—A loudspeaker unit, designed
for public-address requirements. The dia-
phragm assembly is made in one piece and is
unaffected by temperature or humidity con-
ditions. The diaphragm, made from a new
light-weight metal of unusual strength,
measures .002 inch thick. It is so constructed

as to form its own core for the voice coil.
This new design permits the operator to
muke a diaphragm or coil replacement in a

few minutes. The impedance of the voice
coil is 16 ohms and the field resistance 4

ohms. The voltage for the field coil is 6-8
volts d.c. at 1% ampercs, which is pro-

curable from a storage battery or a specially
designed Bud exciter unit. This loudspeaker
unit will handle 25 watts input.

Maker—Bud Speaker Co., 625 Board of
Trade Bldg., Toledo, Ohio.

“Professional” Receiver
(Continued from page 91)

two broken lines (at this point on the cali-
bration curve) shows the frequency range
which will be covered by the 100-degree
scale of the band-spread dial.

Il desired, the tank condensers may be
tune to either the high or low ends of the
desired band with the band-spread dial set
al zero or 100, as the case may be, instead
of 50. The band-spread effect will be the
same in any case, but by following the lat-
ter method it is unnecessary to calculate the
center of the desired band.

A good idea of the unusual sensitivity and
the high degree ol selectivity provided by
the receiver will be obtained from the curves,
Figures 5§ and 6. The sensitivity curve,
Figure 5, shows that this receiver is better
than five times as sensitive as the average
modern broadcast rcceiver. To check this
a study was made of the average sensitivity
of twenty such receivers. The resulting fig-
ures, when averaged, show a sensitivity of
11.5 microvolts (absolute) as compared with
an average of slightly over 2 microvolts for
the Comet “Pro” when used for the recep-
tion of voice signals. For c.w. reception the
sensitivity of the “Pro” is still better, aver-
aging better than 1 microvolt absolute

The sensitivity curve of Figure 5 was
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Explore the New Radio Trails!
Wlfh

The Only

StandardRecewerAvazlableDeszgned
and Made for Ultra Short Waves

Special coils can be fur-

Reoeiving range T3 to 3% meters (40-80 megacyoles).
nished for use on amatcur 20 and 80 meter phone bands.

Receives ultra short-wave transmissions now on nir such as television proprams
Amuateur phone transmitters.

experimental airplane beacon signal (. 8. Nuvy),

HIGH SIGNAL TO NOISE RATIO

The National Receiver is especially noteworthy for its high signal to noise ratio,
This is the dircet result of « long period of development from which rudically

differcnt cireuits werc evolyed.

"ELECTRON-COUPLED" CIRCUITS

A high dcgrcn of stability results from the “Electron-coupled’”

M GENERAL CHARACTERISTICS

Single control tuning,
shielding, pus)\ nuH Pentode power- mu.put for loud speuker operation,
the new NAT

torics.

MADE FOR FULL AC OPERATION

The Nutional Five Meter Receiver is made to operute with Stmd\nl AC Tubes
LA. Licensed.

on full AC pawer supply witii apeeial National Power Pac

AN ULTRA-MODERN RECEIVER FOR
ULTRA SHORT WAVES

For prices and complete information write National Ce.. Inc.,
Malden, ta.

NATIONAL

ULTRA SHORT WAVE APPARATUS

Street, Massehnset!

cireuitsTused; in

Fanipped with volume control, sensitivity control, special
Einploys
AL TIsolantite coil and tube sockets—midret coil forms made
of improved R d) “the wonderful non-hydroscopie material especially developed
for National Compuny Short Wave Receivers in the Rudto Frequency Labora-

€1 Sherman

this NATIONAL
-METER
RECEIVER

ULTRA SHORT WAVES

Here are some of the New Ultra
S.W. Parts used in the National
S-Meter Set.

Y

SPECIAL ULTRA
* SHORT WAVE
TYPE SEU
CONDENSER

Ielantite msuhhon extra-
heary  270° lates,  double
ipaced.  Tisululell fronl benre
ing, constant low impedance pigtail, standard wize 25 mmf.

For uitra short-wuve tuning.

NATIONAL
ISOLANTITE
SOCKETS

Reduee losses to o mini-
mum-—suitable for either
ard or sub-puanel
ng. Made in B( md

atar

Tor National St.mdnrv.l R~
39 coils. -

MIDGET R-39
COIL FORMS

Give stability, “maintain calibration snd insure maxi.
- etliciency] and flexibility in ultru-shorl wirve cireuits,

S A COTIAON, (ol

NATIONAL COMPANY, ING.

61 Sherman St., Nalden, Mass.
Gentlemen:

Please send me. ... full description and prices

of vour new o-Mefer Receiver,

me [ a copy of vour TUltra Short-Wave
3. ‘Below 10 Meters” for which 1 enclose
50c (stamps. coin or mency order).

Name. .
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BUD LOUD

ground noises,
voice coil

improving your

30D ALUMINUM

Improve your present
mated, clear.

equipment with a
Bud Speaker
mospheric changes.

are ideal for in-and-outdoor P.
ition.

BUD SPEAKERS can be supplied.
for descriptive literature.

625 Board of Trade Bulldmg
Toledo, Ohio, U. S. A.

SPEAKERS eluunntc such (11'<tulbances as dis-
tortion under pressure,
ete.

asscmbly

permanent and dependrble performance.
ature or humidily. Bud speakers are capable of qualifying for ar
conditions.
Ask the operator of a Bud unit.

bell-like
light in weight—and free from all
the dangers of exposure

We manufacture all types of horns that
AL Installa-
Special throats carrying two or more
Write )

overheating, unbalanced tone. and baek-
The new and exclusive diaphragm and
embodics every essential for positive,
TUnattected by temper-

They warrant your consideration.

TRUMPET HORNS cannot be overesti-
and astonishingly realistic in tone—

aid  at-

Ove1 all length of 6 fect with
32-inch bell

Mr, C. M. Fox, Technical Engineer,
formerly with Fox Engineering Co.

Aero Short Wave Receiver..... $ 645
Aero Auto Radio, Complete. .... 39.50
Aero Short Wave Converter..... 12.50

Send for Complete Catalog
CHAS. HOODWIN CO.
Dept. V-3

4240 Lincoln Ave. Chicago, Ill.

THE MOST COMPLETE LINE OF CONDENSERS
AND RESISTORS FOR EVERY RADIO USE

ﬂwn:e for Complete Catalog free of charge

AERQOVOX CORPORATION

78 Washington Street Brookiyn, N. Y.

www americanradiohictorvy com

RBEX RABRITS 1li{ause them for

We pe
MAKE GOOD MONEY! (412 covly jor
all you raise.

Send 23¢ for full informa-
tion and contract. Everything explained.
Send at once and find out about this big
proposition. Make this a profatable ycar.
THE EASTERN RABBITRY
Route 1, Box 236 New Freedom, Pa.
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me THE TREPHONE

A simple efficient group hearing
aid system.

Easily installed and maintained.

made in accordance with standard measure-
ment practice and indicates the signal
strength required to produce an output of
006 watt (for headphone standard) If
the power-amplifier stage that is available for
use with this receiver were connected up and
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Read Classified Advertising—It Pays

Advertisements in this section twenty-six
cents a word for each insertion. Name
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.

broadeasting throuzh your
radio at home with a

SYLKO HOME MIKE

Couneet it in two minutes, with-
out tools, Simple instruetions and
diagram sent with microphone.
More fun than a circus. Send
93¢ today, or speeify C. O. D.

SYLKO MICROPHONE CO., DEPT.A
131 Islington Street Toledo, Ohlo

Qwn

AUTO-DIAL RADIO

Quality, tone, selectivity, and power

ek

COMPLETE §10.60—ineludes set, remote control,
suppressor kit, tubes and dynamic speaker. Set only
$15.00. Dealers and acents wanted. Write today-

J-M-P MANUFACTURING CO., INC.
3428 Fond du Lac Ave,, Milwaukee, Wis.

Coast to Coast Reception

Using lhc new Super-phonie Cunningham
tubes 1-C38, 1-C37. 1-C47, 1-C80._ Full-
size Electro Dynamie '~pe.11\er Beayti-

ful wiinut cabinet. (15 in. high.) Money-
back guarantee.
6-Tube D. C.

. Receiver, same cquet~37 52850
Trice complete with tubes...

Large Model Midgets up to § tubes. All $74Q95
voltamest  1'rices) s o v gavereems ‘ 19 up
Cireular "l\m complete detajls furnished upon request.

UETTE RADIO, INC.
IID W. 18th St. New York City
Dealers-Jobbers write for proposition.

to 1l0-volt.

THORDARSON'S EXCEPTIONALLY
GOOD “BUY” No. 3590 TRANSFORMERS

Extraordinary bargain for anyone building a
single 210 oscillator, Originally intended for
very expensive factorv built Thordarson ampli-

fier. Wimlins:s: 1200 v. c. t. (640 on side),
135 m. a.; T3 v., 2 amps.; 7% v., 2% amps.;
7% v., 1% amps.  Primary 110 voits, 60 cycles.
Our Specxal Net Price $2.50 (sub-base mount)

CAGO RADIO APPARATUS CO.
417 8. Dearborn St.. Dept. RN-8, Chicago, [l

cast bands, and how they are spread out
by the band-spread dial

the sensitivity measurements made on the
basis of the standard loudspeaker output
power (.05 watt), the scensitivity curve
would be somewhat better than that shown
because the addition of the power stage
would raise the .006 watt output by ap-
proximately the square of the gain obtained
in the power stage. It is therefore evident
that comparing the sensitivity curves as
shown for this receiver with those for broad-
cast receivers is perfectly legitimate.

The point of this comparizon between the
sensitivity of the “Pro” and broadcast re-
ceivers is to refute the common impression
that it is impossible to obtain as much ampli-
fication of short-wave signals as of signals in
the regular band. It is probably true that
the average short-wave receiver does not
provide as much amplification as the aver-
age broadcast receiver, but the performance
of the receiver discussion proves that it can
be done—handsomely. The sensitivity shown
in these curves, plus the better carrying
power of high-frequency signals, explains
why this receiver is capable of receiving
short-wave broadcast signals, from all over
the world, without any difficulty whatsoever.
And also why it becomes a simple matter
to copyv low-power amateur c.w. from any
country that permits amateur radio stations
to operate. A quotation from a letter re-
ceived from Nat Pomeranz, a well-known
amateur who owns and operates W2WK
and W2APD, offers an interesting commen-
tary on the utility of the receiver:

“Thus far (after using the ‘Pro’ for one
day), most of the better-known foreign
short-wave broadcast stations have been re-
ceived, some with remarkable clarity. Ama-
teur signals have been received from most
of the more active countries. Signals from
police transmitters have been so many that
a real QRM conditions exists in that band
near 120 meters. On the amateur ’phone
band on 80 meters, a four-way QSO was
heard between a in California, a ‘five’
in Mississippi, a ‘nine’ in Chlcago and a
‘two’ in New York. The ‘five’ and ‘six’
came in with just as much a wallop as the
eastern stations.”

The selectivity curves of Figure 6 require
little explanation. Here again a rather com-
mon belief that 10 kilocycle selectivity is out
of the question on the shorter wavelengths

WwWWwW americanradiohictorv com
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strators. Screw Cutling Lathes, 9, 13 and 16-inch swing.
Also few used lathes in good_condition.
\rite South Bend lathe Works, 214
Bend. Ind.

Micr op/zone Repairs

Guaranteed Microphone Repairs. Any make or Model.
24 hour vice. Stretehed diaphragm  double-button
repairs, .50, Others  $3.00. Single-button repairs
$1.50.  Write for 1932 cafalog with diagrams. Uni-
rophone Co., Tt Inglewood, Calif.

A e~ e =S~y

Pocket Radios
“Pocket Radio,”* 82
oo Do

new.
South

90 per cent.
Madison,

o”»

GUARANTEED
Neil ']

e
i

.00.  Catalogue,
13

vania,
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Printing

CARDS, 500, $1.59 Dostpaid. Apollo Iress, Dept. 39,
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Patent Attorneys
B PATENT YOUR IDEA NOW. Send for free book,
How to Obtain_a Patent,”” and free '‘Record of Inven-

tion Blank.’ In business since 1898, specializing in
patent matters, we have succeqsxulls served thousands of
inventors. Little ideas may have big commercial possi-
bilities. Delays are dangerous in patent matters—act
at once and protect your idea. Reasonable fees. Con-
venient terms. Write us today. Victor J. Evans & Co.,
616G Victor Bldg., Washington, D. C.

PATENTS, TRADE MARKS—AIl cases submitted
given personal attention by 3 member of the firm. In-
formation and booklet free. Lancaster, Allwine & Rom-
mel. Suite 414, 815 15th St., N. W, \Vashington. D. C.

PATENTS—Advice and booklet free. Highest refer-
ences.  Best results. Promptness assured. Watson E.
Coleman, Patent Lawyer, 724 9th Street, Washington. D.C.

PATENTS—SMALL
cial possibilities.

IBDEAS may have large commer-
¢l e Write immediately for free bopk,
How to Obtain a T’atent” and ‘‘Record of Invention™
form. Delays are dangerous in patent matters. I¥Tee
information on how to proceed. Clarence A. O'Brien,
3095 A\dam@ Bml(lm" '\VAJ\m"(On D (" )
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Photo or (lﬂ/’

HAVE YOU A CAMERA? rite for frce sample of
our big magazine showing how to make better pictures
and earn money. Ameriean Photography, 3105 Camera
House. Boston, Mass.
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SERVICE BUREAU LISTING

I Without any obligation or expense to you, RADIO
NEWS will lisi your name for reference purposes
I in our Service Bureau which functions without

expense to either readers or manufacturers, to
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is contradicted. Absolute 10-kilocycle sepa-
ration is shown to fifteen times down, which
means that a station operating on a channel
10 kilocycles oif resonance and having fifteen
times the field strength of the station tuned
in will not cause any interference. A sta-
tion operating 20 kilocycles off resonance
would have to have a field strength 2500
times greater than the station tuned in to
cause interference. These curves actually
show better selectivity than do many of the
present-day broadcast receivers and are so
much better than those of most short-wave
receivers that there is no comparison,

Next month the schematic circuit of the
“Pro” receiver will be shown, together with
a more detailed description of the design and
components.

The Service Bench
(Continued from page 115)

“The panel, which measures 3 feet by 3
fect, is built around a Jewell model 581
analyzer. In the lower left corner is a built-
in oscillator with output meter. Upper left
is a low-range ohmmeter. To the right of
the speaker (center) is a tube tester and in
the upper right a high-range ohmmeter. A
portable oscillator and set analvzer are on
the bench. The f(est panel represents an
outlay of about $530.00.”

Mr. Haueter continues with some inter-
esting points on servicing in general, which,
by the way, he considers an excellent field
for the university graduate.

“Radio servicing is a fascinating occupa-
tion, and when it becomes a hobby to ren-
der the most eflicient service possible, its
possibilitics are unlimited. We believe that
we can best carn sules through service, and
there we have made it a point to put any
kind of a recciver in working order—regard-
less of how hopeless the case may appear.
This gives us an introduction to pcople who
have poor or obsolete receivers in their
homes and the information gained is put to
good use in making future sales.

“And servicing itself pays us big dividends.
It is not unusual for us to have as many
as fifteen receivers in the shop at one time.
While we are dealers ourselves, we do repair

work for other dealers within a radius of
fifty miles. Our installation charge is $7.50,
and we charge “labor” on other service work
at the rate of $1.50 per hour.

“The writer is a graduate (electrical en-
gineering) of Zurich University, in Switzer-
land, is a member of the American Radio
Relay League and operates amateur station
WoGJU.”

Last on this month’s roster is Gray’s Radio
Repair Shop of Baltimore, Maryland, Fig-
ure 5. The features of this establishment

FIGURE 5

are the power drill press, tube and resistor
displays and the tube box. “Tubes tested
free!” provides a subtle but sound sales ar-
gument.

Radio Abstracts

(Continued from page 104)

Motor Radio Noises. This interesting and
useful folder, published by the International
Resistance Company, shows how to over-
come motor-generator, ignition, coil, inter-
rupter and spark-plug noises in automobile
radio installations.

11. Flechtheim 1932 Condenser Catalog.
This 4-page folder gives complete specifica-
tions and list prices on the line of both high
and low-voltage paper condensers for by-

(Continued on page 1206)

you.

the way.

NEW

as the

TRIPLE GRID TUBE

Specialized training in radio and ra.
dio service, photo-electricity, sound
pictures, and television.

Practical Training With Home Study
The open Road to Independence faces
Make the first step up this road
and we will help you along the rest of

SEND THIS COUPON

1512 Walnut St.. Philadelphia, Pa.

PENNSYLYANIA RADIO AND TELEVISION INSTITUTE, INC.

Please send me booklet, ""Profitable Road To Independence".
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LLEROSS
SET TESTE|

8066

oy
ERCSS MFG (O
oz b

.
Compact, Convenient and
. . .
Light in Weight
This instrument, which is completely described and
illustrated with diagrams and photographs in our
Bulletin 160-D, wuses a special set of Shalleross
Super Akra-Ohm wire-wound Resistors.
Special prices on this complete set of Resistors, to-
gether with g copy of Bulletin 160-D, which gives
instruction details and full information on the oper-
ation of the Tester, will be supplied upon receipt
of 4c in stamps.

B Shalleross Ml Company (2
g LECTRICAL SPECIALTIES lg;,gnq;

E
Sl S oS AR e ECALT
N Colllingdale, ga,//‘/‘/V

e

[

Continuous
Duty
Amplifier

(Mode!l (5TFR)

Semi-portable. Entirely self-contained. Liberally
designed for continuous operation. Meets every
requirement of medium sized entertainment in-
stallatien indoors or out of doors. Operates with
niicrophone, radio, phonograph or sound on film.
Tubes behind cane weave wire shield. All con-
trols on front panel. 13 watts output.

WRITE for literature on RTIC Model 15 TFR.
Continuous Duty Amplifier, as well as broadcast
and recording studio equipment, full line of mi-
crophones, cte.

RADIO TELEVISION INDUS. CORP.
Dept. RN-4
130 west 42 St., New York City

e A A A A AN NN PPN it

Baltimore’s New Catalog
Just Off the Press
Over 4,000 Radio Items
At Prices That Defy Competition
BALTIMORE RADIO CORP.

725r Broadway New York, N. Y.
Write and get yours Now!

SERVICE MEN DELIGHTED

with ELECTRAD RESISTOR TWAND BOOQK.

Permanent guide to resistor values in all Te-

ceivers.  Loose leal. Dupont fabrikold cover.

$1.00 a vear, including 4 supplements.
Money back if not satisfied.

Mail 31.00 Today i15 vasen st.-Newvork.N.2

to Dept. RN-8 THRAD
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antdlicarng
ADIO-TELE VISION
TALKING PICTURES

Get your training in California where the great
American Television Laboratories are located
—where hundreds of trained sound Engineers
and Mechanics are employed in the Studios of
Hollywood, Scores of good jobs will be open-
ing uwp—and you can prepare for them in 4
months of practical shop work in the great
National School.
RAILROAD FARE ALLOWED

For a limited time we are including coach rail-
road fare to Los Angeles in our tuition, so
the trip costs you nothing extra. Free Em-
ployment Service. Many earn while learning.
Get the facts about this 25-year old Institution.
Mail coupon for big Free Book,
— e N N SN S S PR

National Television, Talking Picture and Radio Bchool,

I Dept. 811E, 4006 So. Figueroa 8t., Los Angeles, California. E
Please send me your big Free Book on Television, Talking Pictures
and Red ]

l Name..... S l

I Btreet No. ] E
City. Btate

\ C Y

HORNS AND UNITS

Are now Obtainable for small as well as
for larse public address installations.
We illustrate a few of this year's out-
standing models which are suggestive of
the complete Macy line.
“STANDARDIZE OXN MACY”

PRICES HAVE BEEN REDUCED
in keeping with the trend of the times,
but  Aaey quality has been rigidly
waintained.

ROUND GIANT ELECTRO
TRUMPET DYNAMIC UNIT

Write jor Literature and Price List on OQur
Latest Improvements

MACY ELECTRICAL PRODUCTS CO., ING.
1451 39th St. Brooklyn, N. Y.

FIELD
EXCITER

“Buila_ it"” yourself~ABC instrue-
i install easily. § Tubes—bow-
ful auto ty Dynamic Speaker.
550 meters. Range 100-1000
miles. Stecring column control, key
switch, 1llummated dial, 80-in. il
shaft. Size: 5x 7x 7in. U
mounting bracket. :
G furnished—RCA lic’d Tubes, Speaker, remote con-
park sunppressols, shielded cables, aerial. NOTIHING
ELSF I'O BUY except "B’ batteries,cheaply procured locally.
Send 22 deposit.Balanee $14.95 C.0.D. We pay postage in U,
S. A. Order today, BIE SURE to speeify number of cylinders.

MY OWN RADIO, Inc., Dept. 101, 1800 Grace St., Chicago, Il

Universal Model “BB”

New Super-Design
Superlative value. Extra large.
oxtrn rugged.  Built for voice
Dick-up, public address and amu-
teur broadeasts, 24kt. Pure Gold

Spot Centers. Duralumin  Dia-

phragm.

LIST PRICE $25.00

UNIVERSAL MICROPHONE
Co., Lid., 422 Warrenl_sang,

lnglewood Calif., U.
TRADE MARKS

% ﬁ&%? E 7 iﬁé COPYRIGHTS

“thtle Ideas May Have Big Commercial Possibilities™
PROTECT THE\I BY PATENTS

Send for our Free book, “HOW TO OBTAIN A PATENT"”

and “‘Record of Invention’” blank.

Prompt Service—Reasonable Charges—Deferred Payuments.

HIGHEST REFERENCES
VICTOR J. EVANS & CO.
Registered Patent Attorneys—Established 1898 -
622-H Victor Building, Washington, D. C.

Radio Abstracts

(Continued from page 125)

pass and filter use in transmitting and re-
ceiving equipment. Units for both original
and replacement use are listed.

12. Certified Triad Tube Plan Booklet for
Servicemen and Dealers. This booklet ex-
plains in detail a special plan of the Triad
Mifg. Co. which makes it possible for ser-
vicemen and dealers who maintain a service
department to obtain certified Triad tubes
direct from the factory at discounts which
enable them to make tube replacements at
attractive profits. Distribution of this folder
is restricted exclusively to servicemen and
dealers who maintain a service department.

13. The Pacent Descriptive Folder for No.
108 Oil-Damped Phonovox. Describes a
phonograph record-reproducing unit designed
to meet every requirement of broadcasting
stations, talking-picture houses and homes.

14. The Pacent Descriptive Folder for No.
120 and No. 160 Phonovox. Contains com-
plete operating notes on both of the popular-
priced electric phonograph reproducers.

15. The Pacent Booklet for the No. 171
Recordovox and Control Box. Detailed de-
scriptions, specifications, installation and
operating notes on a versatile combination
instrument for both making and reproducing
records electrically through standard radio
receivers.

16. Lynch RMA Standard Resistor Color-
Code Chart. 'This handy postcard-size re-
sistor color-code chart can be carried in
pocket, notebook or kit of tools. It has
been designed to simplify the job of identi-
fying the resistance values of resistors used
in most of the standard receivers.

17. Weston and Jewell 1932 Radio Instru-
ment Catalog WJ. A 20-page book on radio
measuring and testing instruments, contain-
ing specifications on the complete lines of
both the Weston and Jewell organizations,
that is without doubt the most complete of
its kind. A copy should be in the hands of
every engineer, serviceman, purchasing agent,
teacher or anyone in the industry who uses
or specifies measuring and testing instru-
ments.

August, 1932

RADIO NEWS Free Technical
Booklet Service

222 West 39th Street

New York, N. Y.

Gentlemen: Please send me, with-
out charge, the booklets or folders
I have filled in below:

Numbers

[J Radio Engincer

[J Serviceman

[J Experimenter

[] Laboratory Technician

[ Dealer

[ Jobber

[J Manufacturer’s Executive

[ Professional or Amateur Set Builder
[J Licensed Amateur

[ Station Operator

[

[
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Addressl, .. .50 ceke # . bk AL -

(CiiEnt s st o ota e 4 re State.........

I am a [ subscriber [] newsstand
reader.
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Music from Electrons

(Continued from puge 120)

of new musical apparatus, a number of de-
signs can be made so as to suit the different
needs of the musician and the composer.

Figure 8 shows the so-called “keyboard”
instrument.  Here the various electrical
changes of the oscillating circuits are not
produced by waving the hands in the air.
In this case, the kevbouard serves as a scale
upon which the distances between the sepa-
rate tones are analogous to the distances
upon the keyboard of an organ. If the main
tuning has been made exact—it is done by
the calibration upon the dial at the right side
of the board—then the mutual distances of
the tones upon the piano are right. With
the aid of the two pedals (and the “stops”
at the lett side), special sound qualities can
be produced.

Another instrument, called the “finger-
board” instrument (the latest development in
the line of musical designs of Theremin), is
shown in Figure 9. This instrument is held
between the knees like a cello. The left-

hand fingers control the pitch of the sound
by pressing on an eclastic surface. The right
hand moves a lever which controls the sound
volume. This is drawn in detail in the
diagram, Figure 10. At the back of the
board is attached a fine slide-wire rheostat
R.  The lever, if not opcrated, is drawn
upwards by a spring, so that it touches the
right side of the resistance. Under these
circumstances, no sound occurs. If the lever
is pressed down, the contact slides towards
the left side, and the volume of the sound
moves toward a maximum. The resistance
itself is a wire-wound resistor over which a
thin sheet-metal is attached, which is pressed
down by the sliding arm. Thus it is possi-
ble to change, continuously and without a
jump, the volume of the tone, the pitch
of which was determined by the position
of the left-hand fingers.

For all three instruments, the actual sound
reproduction takes place through a loud-
speaker.

Below T'en Meters

(Continued from page 97)

chassis.  The location of this point is not
particularly critical, but should be fairly well
isolated from the coil shields. Individual
grounding at different points results in the
existence of r.f. currents in the chassis, often
with an appreciable interaction. Also the
coils tend to set up similar currents, and if
various by-pass condensers are grounded to
a point in an area of slight r.f. potential, a
certain amount ol feedback is bound to be
introduced, with resulting instability. 1. cir-
cuit stability is particularly important when
it is remembered that the detector regenera-
tion control is also effective in varying the
i.f. gain.

A receiver of this type should be mounted
in a metal cabinet provided with a metal
top, as it is rather difficult to shield the first
detector grid circuit (without intreducing
excessive capacity) from if. currents and
other strays to which the trap circuit is sus-
ceptible.

Another source of instability is feedback
through the oscillator-coupling lead connect-
ing to the grid of the fArst detector. This
lead should be connected directly from the
plate, through the blocking condenser and
coupling resistor to the grid of the tube, and
in no way exposed to an intermediate-fre-
quency field. In Figure 4, the detector com-
partment may be seen adjoining the front
panel.  The rear compartment contains the
oscillator, the padding condenser being
mounted above the oscillator tuning con-
denser, on the end of the can.

Parts List

The parts required for the ultra-short-
wave “super” have becn suggested in the
wiring diagram, and several values have al-
ready been indicated in the accompanying
text. The rccommended parts, which are
listed helow, may be obtained singly or in a
complete construction kit.

1 National chassis, type
shields, cans, sockets, etc.
1 set National ultra-short-wave coils, type
USA, USO, UST, USX and USB, respec-
tively (L1, L2, L3, L4 and L35)
National intermediate-frequency
formers, type USI (T1, T2 and T3)
1 two-gang Nuational tuning condenser, type
SEU, 12 mm!{d. (C2 and C3)

USW, including

w

trans-

[,

National antenna series condenser,

USC, 1 mmid. (C1)

National padding condenser, type ST, 8

mid. (C4)

National trimming condenser, type ST, 2

mid. (C3)

compression-type condensers, 4-70 mmfd.

(Co, C12, C13, C15 and C26)

3 Acrovox .5 mid. condensers (C7, C9 and
C11)

6 Aerovox .01 mfd. condensers (C8, C10,

C14, C16, C20, C24, C25 and C27)

Acrovox .001 mid. condensers (C17

C18)

4 Aerovox .0001 mfd. condensers (C19, C21,

C22, C23)

type

.

.

(23

jo8)

and

2 Lynch 100,000-ohm resistors (R1 and R7)

3 Lynch S-megohm resistors (R2, R3 and
R13)

2 National variable 30,000-ohm resistors,
type USR (R4 and R10)

3 Electrad type C voltage dividers with

necessary clips, 10,000 ohms (R3 and R16)
Lvnch 20,000-ohm resistors (R6, R8 and
R12)

Electrad  wire-wound  500-ohm
(R9 and R11)

1 Electrad wire-wound resistor (220 ohms
(R14)

Electrad wire-wound, center-tapped resis-
tor, 60 ohms (R15)

(93}

[o%]

resistors

—

1 National input transformer, type P-350
(T4)
1 National output transformer, type P-11

(T3)

Adjustment and Operation

The indicated voltages should be applied
to the tuner from an adequate power supply
and the taps adjusted on resistors R3 and
R16 until the tube voltages at points 1, 2
and 3 are respectively 67.5 volts, 133 volts
and 135 volts.

The controls shown on the front-panel
layout and photograph are, from left to
right: first detector regeneration, first de-
tector trimmer, tuning control, i.f. gain and
heterodyne-oscillator switch.  The adjust-
ment and operation, in general, are similar
to corresponding operations on a conven-
tional superheterodyne. The intermediate-
frequency amplifier should f{irst be lined up

www americanradiohistorv com
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CLAROSTAT Replacement Volume Controls are
“Custom-made’” to exuctly suit the receivers for
which they are offered. Not a malkeshitt job
lot idea.

The resistance, taper, shape and shaft are made
according to the proper specifications.

There is no delay in installing them. There
are no comebacks when you use CLAROSTAT
products.

Sce the new CLAROSTAT CONTROL HAND-
BOOK AND CATALOG for 32 pages of dope for
servicemen.  Send for your FREE copy.

CLAROSTAT Mrc.Co.

285:287 N.6+w sT.BKLYN. NY,

Rapio FacTory SERVICE
%
Brunswick Radio Corporation’s

Exclusive SER VICE

Replacement Parts Bureau
WRITE FOR FREE SERVICE—PARTS—DATA
UNITED RADIO SERVICE CO.
Brunswick Radio, Warner Bros. Building
619 West 54th Street

New York, N. Y,

Special Offer!?
to experienced

RADIOMEN

Who want to know
“What’s Padlocking
Those Extra Dollars”
Send for Our Free Radio
and Television Kngineer-
ing  Examination — with
answers. It will test your ability to solve prob-
lems you must overcome to be suceessful.

CAPITOL RADIO ENGINEERING INSTITUTE
t4th & Park Rd., N. W., Washington, D. C. RN-8

Become a trained, highly paid
operator in Morse or Radio
Code, easily, quickly, at home,
TELEPLEX, the Muster Teacher.

with
Used by the U. S. Government and leading

schools. Not just a machine, but a new,

scientific code course in 12 rolls of tape.
TELEPLEX has
other

During last ten
trained more

years

operators than all

methods combined.
Write for Folder E -8
TELEPLEX CO.
76 Cortlandt St., New York, N. Y.
Learn AT HOME With
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F. & H. CAPACITY AERIAL

A ‘c.:b'k‘c‘nv.
B ADIIAL TUIMINATR

Complete

Price $1.00 omplets

Every Instrument Tested om Actual 1127 Mile Reception
A LARGE NUMBER ARE IN USE BY
GOVERNMENT, IN NAVY HOSPITAL
The F. & 1. Canacity Aerial Eliminator has the capacity
of the average T75-foot aerial, 50 feet hish. Tt increases
'selectivity and full reception on both local and long dis-
tanee stations; is absolutely guaranteed. It 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 anyone 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 picce of furniture.

8,000 dealers handle our line.
jobbers carry our line or order sample direct.
proposition.

—f——.SEND COUPON, IT PROTECTS YOU cmn oo

Dealers! Over 80 leading
Write for

Name

AAAresSy cintgf SMda il el CE TR 6§ E T AL

City ........ t

Send one F. & H. Capacity Acrial with privilege of re-

turning after 3-day trial if not satisfactory. for which

enclosed find [Jcheek [JAM. O. or dollar bill, or send

[JC. 0. D. OSend Literature, [JDealer’'s proposition.
F. & H. RADIO LABORATORIES

Fargo, N. Dak. Dept. 19

'You Can Become a Fast, Cé‘pfab'lé

RADIO.OPERATOR at Home
CANDLER

Scientific System

In less than half the usual time. Amazing
results. Thousands of fast Radio c-srators

taught by CANDLER. FREE advice if

you're “‘stuck.” e
All questions answered Dersonally. No gh- & 3
ligation. If Radio operator, ask abput !’ ‘

ADVANCED COURSE for SPEED and
Copying Bchind and “MILL" GCourse.
FREE BROCHURE will save you fime o
and money. Tune in on Candler Short ‘%,
e
T
i

Wave Station! i %

CANDLER SYSTEM CO., Dept. RN-8
SERVICEMEN-DEALERS §

E. J. Yarris, Chieazo, cop-
icd § wpm with firat lesson.

. Lane, Portland, Ore.,does
20 words on third lesson.

" 6343 So, Kedzie Ave., Chicago, Ill.
World's Only Code Specialist
= . >
Get Our Prices First
Complete Stock of NEW

BT SN
Condenser Blocks
Volume Controls
Resistors
and Radio Replaccment Parts

Write for our Catalogue

Hard to Get Parts—We have them. Send us

your repair work for estimate.

Grant Radio Laboratories
6521-N South Halsted St., Chicago, Iil,

| 6TUBE AUTO |
Eleetro Dynamic ?
Speaker, Mar-

quette exclusive “E-Z” mounting (Pat. £
Applied For). Full-vision vernier dial.
No mutilation of upholstery or lody
for installation. Money-hack guaran-
tee. Pentode (R.F. and A.K.) ~Push-Pull Output
CIKT. Licensed by RCA.

MARQUETTE RADIO, TNC.
110 . 18th St. New York City
Dealers-JTobbers <write for Proposition

LYNCH Automobile Suppressor Kits
include mnecessary suppressors and sturdy 1

mfd. ignition condenser. Servicemen's

Cost

Type LS4 Handlpak (4 cylinder) $3.25 $1.95
Type LS6 Handipak (6 cylinder) 4.25 2.55
Type LS8 Haudipak (8 cylinder) 5.25 3.15

DeaLsRs — SERvICEMEN: Write for illustrated eatalog giving
comnlete information on Automohile suppressor uaits, an
LYNCH Resistors for all radio requirements.

LYNCH MFG. CO., Inc., 1775N Broadway, New York City

with the aid of a local oscillator, coupling
directly to the grid of the first detector tube.
The high side of the coupling should then
be transferred to the high-potential side of
C2 and the connection opened between the
high side of C2 and L1. Condenser C6
should then be adjusted for minimum signal.
This will tune the trap circuit to the inter-
mediate frequency.

In operation, the trimmer should be ad-
justed for the greatest background hiss.
The regeneration control is operated in the
usual manner—up to the oscillation point.
When the detector spills over, the receiver
ceases to function, due to overload change
in bias, etc. The operator will readily be-
come accustomed to this minor peculiarity.

The receiver described above is the result

“of experimentation over a period of years,

brought up to date with reception tests from
the most modern ultra-short-wave transmit-
ters, 'The predominant contrasts between

Rapio NeEws ror Avcust, 1932

this superheterodyne and the best of the
super-regenerators are increased seclectivity
and sensitivity. While ease of control is in
favor of the super-regenerator, these two
advantages in the present receiver more than
justify its use.

A signal which is just above the threshold
value on the super-regenerative receiver is
easily tuned in on the superheterodyne with-
out adjustment of the oscillator trimming
condenscr. With the aid of this last-named
control the signal can be easily brought up
to loudspeaker volume, demonstrating the
superiority of the superheterodyne.

In addition to co-operation from several
amateur stations, tests have been made on
signals transmitted from the Empire State
Building, New York City, at a distance of
15 miles, with results indicating an excellent
degree of selectivity, with a sensitivity un-
approached by any other type of ultra-high-
frequency receiver.

C. C.

I. R.

(Continued from page 77)

the C. C. I. R. for the International Radio-
telegraph Conference of Madrid.

OPINION No. 34: Organization of a com-
mercial radiotelephone service between mo-
bile stations and the land network.

Annex 1: Recommendations relating to
the organization of a commercial radiotele-
phone service between mobile stations and
the land network.

Annex 2: Resumé prepared by the Ger-
man Administration.

OPINION No. 35: Co-ordination of ra-
diotelephony between fixed stations with
telephony over the land network.

OPINION No. 36: Extension of a radio-
telephone connection in case of unfavorable
radio conditions.

OPINION No. 37: Frequency List.

OPINION No. 38: Precision in the in-
dication of frequencics and wavelengths.

OPINION No. 39: Assignment of a sep-
arate call signal to each frequency used in
the fixed service.

OPINION No. 40: Definition of the
power of a transmitter.
Annex.

OPINION No. 41: Tolerances.

OPINION No. 42: Definition of terms
relating to the measurement of frequencics.
Method of comparison of frequency stand-
ards. )

Annex: Decision adopted by the Interna-
tional Committee on Weights and Measures.

OPINION No. 43: Degree of precision of
radio-frequency meters and frequency indi-
cators,.

OPINION No. 44: Reduction of interfer-
ence in the shared bands for {requencies
above 6000 kilocycles.

OPINION No. 45:
stabilization.

OPINION No. 46:
sential emissions.

OPINION No. 47: Reduction of the fre-
quency band of a transmitter.

Annex: General report of the Austrian
Administration.

Annex 1: Procedure adopted to obtain
systematic answers to question 7 of the
program.

Annex 2: Answer of the Administration
of the United States of America.

Technical methods of

Reduction of non-es-

Annex 3: Answer of the German Ad-
ministration.

Annex 4: Answer of the Japanese Ad-
ministration.

OPINION No. 48: Suppression of har-
monics and permissible  tolerance for their
intensity.

wWwWwW-americanradiohistorv-com

Anncx 1: Answer of the German Admin-
istration.

Anncx 2: Answer of the Japanese Admin-
istration.

OPINION No. 49: Tolerance of over-
modulation of radiotelephone transmitters.

Annex: Answers of the Administration
of the United States of America.

OPINION No. 50: Suppression of nega-
tive currents in arc transmitters.

Annex: Study of the Polish Administra-
tion.

The action taken by the C. C. I. R. has
often very far-reaching results. A case in
point is the recommendation of the first
meeting of the C. C. I. R., which stated that
the communication stations of the world
could in general operate with a frequency
separation of 0.1%. This action, originally
proposed by the United States, led to a re-
vision by the Federal Radio Commission of
the existing allocation of commercial ire-
quencies which practically doubled the num-
ber of frequencies available for such as-
signments.

The Copenhagen Conference, in view of
the approaching World Radio Conference of
Madrid, to be held in September, 1932, pro-
posed that all the opinions expressed by the
first two meetings of the C. C. I. R, to-
gether with the results obtained by May 1,
1932, of the fourteen questions to be dis-
cussed at the next meeting of the C. C. I. R,,
should be transmitted to the Berne Burcau
for circulation prior to the Madrid Confer-
ernce, in order that these technical studies
may furnish an appropriate background for
the consideration of the regulatory ques-
tions which will be decided by the Madrid
Conference.

In closing, it is well to state that in addi-
tion to the technical advantages which ac-
crue from these meetings, they provide an
opportunity for close and intimate contact
between the radio engineers of the world,
thus hastening and encouraging the spread
of information among the men who directly
operate practically all of the international
radio services. Such mcetings also result in
the making of international friendships, and
the close fellowship resulting therefrom often
permits the settling of problems, which at
a distance of 3000 miles, appear formidable.

The Madrid Conference will be the most
important communication conference that
the world has ever held, and much time and
attention have been devoted to the prepara-
tion of proposals for this conference. Its
results will be reflected in world-radio legis-
lation for the next five years.
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Special FREE Offer ’

Act now and_receive in addition to ny big
free haok. “Rich Rew m Rudin,”* this
Service Manual on D). nd Battery
onerated sets.  Only my students could have
this book in the past.  Now readers of this
magazine who mail the coupon will receive
it free.  Overcoming hune, noises of all
= fading
hroad
howls
andoseillations,
poor distanee
reception. (is-
torted or mpuf-
fled signals,
poor Audio and
Radio Trequen-
ey amplifientjon
and other vital
Infarination  is
contamed in it.
et a free copy

TROUBLE sHoOTING
o
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S OIVDort tield of m
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@ﬂm]ﬂl Get Srrills-

J. E. Smith, Pres.

You like uction, romance, thrillg?
them in Radio—plenty of them! Good pay, too.
That is why [ wrge you to nuil the coupon be-
low for iy free book of sturtling fucis on the
variety of fascinating, moncy-making opportuni-
ties in this great live-wire field. It also cxplains
how you can quickly learn Radio throngh my
amazingly  simple  H0-30 method of home-study
training, cven though you may mnot now know
the  difference between o “Screen Grid and a
Gridiron.”  Hundreds of men who knew nothing
about Radio before taking my course are making
real money in jobs with a reul future.

You get

Many Interesting Branches of Radio
to Choose From

Don’t continue to strnggle along at n dull., low-
Ppay job with no proxpect of auything better, Find
out whiat Radio offers you. Rulio operators on
shiphoard travel, see the world, with hoard and
lodging  free, and get good pay.  too. Alreraft
Radio, talking movies, and browdeasti are other
fields where thowsunds of trained men are well
paid for fasciuating work, And think of {le

Here's one enjoying shere lcave.

great, thrilling future for men with Radio train-
ing in Television. My free book tells sll abont
these and many other interesting branches of
Radio that pay rood nioney and make life pleas-
ant.  Men with Ruadio training have many oppor-
tunities not found in other fields, And my train-
ing, in particular, is the only training that makes
you a RADIO-TRICIAN—that 1ieans valnable
recognition for you in whatever type of Radio
work you take up after gruduation. TYou'll see
why, when you receive my interesting book,

Many N. R. I. Men have made $200 to
$1,000 in Spare Time While Learning

Yon don’t have to quit your present jolr to take
my course!  You stay right at home, hold your
Job, and learn in your spare time. My N. I, 1.
Course teaches you to begin maKing extra mMoney
shortly after you enroll. My mnew practieal
method makex this possible, I give you experi-
mental outfits that teach you to huild and service
practically  every type of receiving  set  made,
Many of my students have earned $15, 20, %30
weekly  while learning. Lynn Ilenderson, 817

Operators on slnps se¢ the world and get good pay plus espenses,
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Travelled 75,000 Miles $400 a Month §

“Dear Mr. Smirth: I have worked as Junior “The Radio field is getting :

Operator on board 8. 8. Dorchester and bigger and better every yeat. [

Chiel Operator of the Chester Sun. 1 have I have o y he <

traveled 13,000 (o 100.000 miles, visited v (e 11101.0 U 3200 [}

ports in various countrics, fished and ino- each month and it really was |

rored  with milllio?:lirvB been nru ;111'1121:11130 your course that brought me :
tlights,  cte” Tobin . Compton, adio . . . , .

Station KNAC. Kansas State College, Man- t_o th“j‘ J. G. Dalilstead, Sta- |

hattan, Kansas. tion KYA, San Francisco. Cal. ]

NAME. .. ...

ADDRESS....

By mailing the

ATTERT BETS
— coupon below,

I will Train You at Home
for a Fascinating Radio Job

Get My Free Book-Many Radio
Experts Make *50t°100 aWeek

Elrin  Court, Juckson. Mich., writes: *I have
made at least $1.500 servicing and repairing
Rdle K. tb and I Just starting ny thirty-third
lesson,

Get My Free Book

Send the ecoupon
of opportunities in

below for my 64-page book
Radio and  information on
my howme-study training. It has put hundreds of
fellows on the roud to hisger Py and suecess,
It will tell you ex: wtly  whuat Rudio offers you,
and what my Employment Departinent  does  to
help you get into Radio after you graduate, I
back my training with a signed agreemnent to
refund every penny of your ioney if, after com-

pletion, you are not satisfied with the Lesson
and  Instruction  Service I
give you.

Fill in and mail
the coupon NOW! 1

dc

J. E. SMITH, President
National Radio Institute, Dept.
Washington, D. C.
Dear Mr. Smith:
of your Special Offe Nend e
hookx, 'lmnhle \Imutmg in D.C..
iattery Sets’” and “‘Rich Rewnard:
I understand this does not
that no salesman will ¢all,

2IIR

I waut to take advantage
your

two
. and
n Ladlo “§
ohblizate me and
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