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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
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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
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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
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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-w