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Insist on Cunningham Radio Tubes—there is no higher Quality

HE primary purpose of a trade name is

to identify a product or firm in the mind
of the buyver. Ask the next Radio enthusiast
you mect to state of®’of the best known names
identified with Radio and he will say
“Cunningham.”
The presence of the word “Cunningham™ on Radio
Tubes tells the character and quality of this prod.
uct—the ideals. englr;ccrnm-<kill and service given
to the Radio field since the year 1915 by E. T.
Cunningham, Inec.

It is the radio tube that has made possible the broad

and far-reaching application of radio telephony. and
that plays the most important part in the operation
of your Radio Receiving Set.

Cunningham Radie Tubes. standard for -all makes
of receiving sets, built by one of the world’s largest
manufacturers with unlimited respurces. are the
product of vears of manufacturing experience and
the creative genius of the encineers of the great
scientific organization. the Research Laboratory of
the General Fleetric Co.

Patent Notices Cunningham ||lhcs are covered hy

patents dated 2-18-08 and erhers
issued and pencding.  Licensed far amateur. experimental
and centertainment use in radio communication. Any cther
use will be an infringement.

The cqre and operation of cach model of Rerciving
Tube is fully erplained in our new 10-page ** Radio

Twhe Date Book.””

HOME OFFICE
182 Second Street
SAN FRANCISCO

sending fen eents to our &an Francisco of ice.

154 W. Lake Street

Copics may be obtained by

a

CHICAGO NEW YORK

wwwW americanradiohistorvy com

30 Church Street

New Prices on
Cunningham Tubes
Now in Effect

C-301A-—35 Volts 14 Am.
pere filament ....$5.00
C-299-—-3 Volts .06 amp. Dry
Battery Det. & Amp..$5.00
C-300 - 53 Volts Gas Content
Dete@tor ol swsiaas §5.00
C-11—1.1 Volts .25amp. Dry
Rattery Det. and Amp. Spe
cial Base ........... $5.00
C-12—S8imilar to C-11 with
standard base ....... $5.00
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Importied PHONES

give you a new radio set!

PAIR of N & K Phones on your old radio set

work a complete transformation. They make
it sound new and different. Never before have high
or low tones, loud or soft tones, come in so clear, so
mellow, so free from distortion.

N & K was designed by one of the world’s foremost makers
of telephone and other scientific apparatus. It was designed
especially for telephone reception, whereas most radio phones in usc
today were originally designed to receive telegraphic spark signals.
The diaphragm is larger and more sensitive, and is placed at a care-
fully measured distance from the poles. Even the sound chamber
is differently arranged. The workmanship lives up to the world-
wide reputation of European precision instrument makers.

Last year this head set was submitted to hundreds of American
amateur radio stations. Qut of these 90% declared it to be the
best head set they ever used.

Famous fOT COmeTt Every user of N & K Phones comments

immediately on their comfort and the way
they exclude outside sounds. This is due to two things—the extra
size of the phones, covering the ear completely, and the leather-
covered head bands, which have an additional sanitary value.

You shall be the sole judge N X Phones are sold by

leading radio dealers every-
where. They are sold with the understanding that your money will
be cheerfully refunded if you do not find that N & K
Phones reproduce more naturally, give clearer, mellower
tone, and fit more comfortably than any other head
set you care to compare them with.

‘e | Weauthorize you to refund the money
Dealers’ Tead thls * on any N & K Phones returned after

the above test. We will exchange or replace any that
come back to you. Pending the announcement of jobber
distributors, we will fill orders direct so that dealers may
be prepared for the increasing demand for N & K Phones. They
come packed ten to the carton, each carton containing an ample sup-
ply of display matter and literature, Wire or write your order today.

N & K Head Set, Model D, 4000 okms.
Nickeledbrass soundchamber, 2% in. diaphragms,
hard rubber caps, leather-covered bands, six fiet

of cord. Retail price, $8.50.

‘Get The World
With N6K™

TH. GOLDSCHMIDT CORPORATION, Distributors, Dept. R4, 15 WILLIAM STREET, NEW YORK

wwWwW americanradiohistorvy com
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RADIO NEWS is published on the 10th of cach preceding month. There are 12
numbers per year. - Subseription price is §2. 50 a year in U, 8. and possessions. Canada
ard foreign countries, $3.00 a year, U. 8. com as well as U. S, Stampg accepted
(1o foreign coins or stamps). Single copies, 25 cents each, A samble copv will
be sent gratis on request. Checks and money orders should be drawn to order of
EXPERIMENTER PUBLISHI\G CO., INC.

All communications and contributions to this journal should be addressed fo
Editor, RADIO NEWS, 53 Park Place, New York, N. Y. Unaccepted contribu
{ibns cannot be returned unless full postage has been included. —All accepted con-
trbutions are paid for on publication. A special rate is paid for novel esperi-
ments; gocd photographs accompanying them are highly desirable.

RADIO NEWS. JMonthly. Entered as second-class matter at the Post Office, at
Jimaica, N. Y., under the act of March 3, 1897. Title registered U. S. Patent

ce. Copyright, 1923, by E. P. Co.. Ine., New York. The BExperimenter Pub-
lishing Co., 53 Park Place, N. Y. The Contents of this magazine are copyrighted
43¢ must not he xexnmluced without giving full eredit to the publication. Copyright
ir Germany. Publication and veproduction of artietes in Germany is 1eserved for
Radio, Berlin 42, Germany.

ing Dept., 53 Park Place, New York City. Western Advertising Representatives, Finucan & McClure, 720 Cass Street, Chicago, I1l. Kansas City Rep-e-
Pacific Coast Advertising Representatives, A. J. Norris Hill Co., Hearst Bldg., San Franecisco, Ca .

k RADIO NEWS is for sale al all newsstands in the United States and Canadat

also at The International News Co., Ltd., Bream’'s Building, London E. C. 4,
TEngland, and at Brentano’s, 37 Avenue de 1'Opera, Paris.

OW TO SUBSCRIBE FOR RADIO NEWS. Send vour name. address and
remittance to Experimenter Publishing Co., 53 Park Place, New York. Men-ion
the name of the magazine vou are ordering. We also publish SCIE\CE AND
INVENTION and PRACTICAL ELECTRICS. Write early,

RATES AND TERMS. The subscription rate for RADIO NEWS is $2.50 per
vear. (12 numbers). When remitting do so by check, money order, or registeed
ietter if cash is enclosed. Avoid sending cash through the mail if Dossible. h-
scriptions for less than one vear are not accepted. Subscription may be made in
combination with SCIENCE AND INVENTION or PRACTICAL ELECTRICY rith
considerable saving. 1

POSTAGE. We prepay postage in all parts of the United States, Mexico :nd
istand possessions. For foreign or Canadian subseriptions we require 50 cents in
addition to the subscription price for additional postage charges.

CIIANGE OF ADDRIESS. Notify us as far in advance as possible.
scveral weeks to make an address change on our records.
giving vour old address as well as your new.

ON EXPIRATION of your subscription we enclose a renewal b]'lrll\ in our last
number to vou: we stop our delivery to ¥ou on expiration. )

1t requres
Always write clearly,
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National Radio Institute Graduates
Are “Cashing In”
On These Wonderful Opportunities !

Austin Riu, one of our graduates, is now an operator of broadcast-
ing station PWX of Havana, Cuba, and earns $250 a month. Merle
Wetzel, of Chicago Heights, I1l., another graduate, advanced from

- lineman to Radio Engineer, increasing his salary about 100 per cent.
— even while taking his training/ Emmett Welch of Peculiar, Mo.,
right after graduating started in Radio, earning $300 a month and
expenses as a radio salesman. William West of St. Louis is earning
big money as a radio correspondent.

AVIATION

Not a week goes by without our receiving urgent calls for our
graduates. “We need the services of a competent Radio Engineer”
writes a prominent radio firm, “Would appreciate your recommend-
ing any person who could fill position.” ‘“We want men with execu-
tive ability as well as radio knowledge, to become our local man-
agers” writes another firm. “We will require the services of several
resident demonstrators’—these are just indications of the great vari-
ety of opportunities open to our graduates!

More Money forYOU inRadio

Are you “cashing in” on your Radio Knowledge? If you’re not,
you are passing up the best bet that has ever come your way. It’s
entirely up to you. There’s nothing impossible in Radio for the man
who has nerve enough to try. In a few months at home, you can
easily become a recognized radio expert—and to these radio special-
ists, Radio offers remarkable salaries, easy fascinating work, short
hours—and a wonderful future!

Earn $2400 t0$10000 aYear

You can earn bigger pay than you probably ever dreamed

A : . o THIS FREE BOOK
possible.  Only don’t let yourself stay in a rut. Sit up— Points The Way
look up—make up your mind that if others can make big LD O
money and big successes in Radio, so can you. The National
Radio Institute has a sound practical radio course that defies
comparison. [t has a record of successful graduates that is
unguestionable evidence of its ability to qualify you quickly
for a big money position in Radio.

Our Free Bock “Rich Rewards in Radio” tells all about
the amazing opportunities Radio offers you, and describes
how vou can become a recognized radio expert at home in
an astonishingly short time. Now—while your ambition is
warm—mail the coupon for this big-money Free Book!
National Radio Institute, Dept. 13DA, Washington, D. C,

]
National Radio Institute, Dept. 13DA
Washington, D. C.

BUSINESS

Without obligation send me your book, “Rich
Rewards in Radio,”” which tells all about the
opportunities in Radio, how spare time study at
home will qualify me quickly as a Certified
Radiotrician so I can get one of these splendid
positions, and how your Employment Service
helps me to secure @ hig pay position.

NaAMe ot vvoier i iiitntinseanneeeennns Age.....
Please write plainly

EIfE3 0060000000 00006008004606000000006000 00400

(7 866 0a0000000000080 8 State c.ieiiieeeeaia.
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Special
MONODYNE

Features

Without Tube

1. The single tube on
the Monodyne acts
as amplifier and de-
tector equaling a vol-
ume of two tubes.

NAT(ONAL
; MONODYNE

[N

.Uses but one dry
cell tube, preferably
WD-12 or C-12.

3.0nly one tuning
control—simple and
easy to operate.

NATIONAL
(MONODYNE)

PAT TRADE MARK

TUBE SET -

MODEL GT-!}

4. Selectivity — sharp-
tuning always on all
wave lengths,

5. No storage batteries.
Operates on single
dry cells.

6. Easy to install—per-
mits all kinds of
“hook-ups.”’

Even a Child —— operate this ﬁmeXpeEESive, 7.Can be used with
highly efficient. simplified Radio Set belipRosi, o lapd

8. Costs only $10 post-
Every member of the family can enjoy listening in to paid (without tube).

broadcast entertainments, political speakers, market
reports, sporting events and religious sermons rlght
in your own home and at a trifling cost. There are
thousands of Monodyne users all over the country
who are daily praising the wonderful merits and long
distance receiving qualities of this set.

NAT] DNA“’ Radio Dealers
ﬂ I R P H Q“E Send for information and prices.
Sensation of radio — selling like
coRPORATI : :

ON
18 HUDSON ST. NEW YORK

wildfire all over the country.
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HaveYou Been Waiting for SIMPLIFIED RADIO?

It Has Come!

Remember how the bicycle, the automobile, and other popular
inventions were complicated and costly at first?

They were

simplified and brought within the reach of everybody’s pocket-

book.

SIMPLIFIED RADIO IS HERE!

RADIO PUBLIC

Simple and Easy to Operate

Ifere is the most practical,
guarantced Radio Receiver you
will want.  Brings in local and
distant broadcast entertain-
ments clear and loud without
distortion.  The only set made
in the world with but one tun-
ing control, no dials to fuss
with. By a simple turn of the
knob you can tune in or out
desired stations. No storage
batteries. Thousands of testi-
monials. A trial will convince
the most skeptical.  [f your
dealer cannot supply you, fill
out the coupon below and mail
it promptly.

National
Monodyne Amplifier

Want to use a LOUD SPEAKER? Two Monodyne
Ampllﬁer{; will operate a loud speaker on any set with-
out howling or distortion. One or more stages of

amplification can he added to suit.
$8.50

without

’ DEALERS

One Sells Another

The Monodyne tube set is the
Receiver that is in big demand
to-day —it has made many
radio shops popular—it will at-
tract the crowd to your store.
Can be used anywhere, indoors
or outdoors. Meets the big.call
for an inexpensive, highly sat-
isfactory set. Easy to handle
and demonstrate. Sells at list.
Quick turnover. Every one
guaranteed. Send for Sample
and Prices.

National
Interference Eliminator

Get a National Inter-

ference Eliminator. Will make any set tune sharper—
Can be

Bothered with interference?

cuts out broadcasting and code interference.
used to increase or shorten wave lengths.

$7.50

complete with
two inductance

Y/IRPHIN

18 HUDSON ST. NEW YORK

NSNS E Y,

axmmmmman==: SEND NO MONEY wuaaemuunnnn

R. N. 4

National Airphone Corporation,
18 Hudson Street, New York City, N. Y.

Gentlemen:

Send prepaid the articles
marked, for which 1 will pay
postman upon delivery the
Advertised Price.

National Monodyne,
——— National Amplifier.
Interference Eliminator.

www americanradiohistorvy com


www.americanradiohistory.com

1380 Radio News for April, 1924

‘*THE AIR I8 FULL OF THINGS YOU SHOULDN'T MISS",

Why Big Cells Count
in Radio “B” Batteries

HIS handsome metal case Eveready “B™ Battery

No. 766 costs only two-thirds more than the smallest
Eveready “B™ Battery, but it contains seven times the
electricity! This makes the No. 766 over four times as
economical as its baby brother. That is why most
people buy it.

Its fifteen large cells give 22% volts of strong, steady
energy day after day. Cells that pour out power the
moment you turn on your tubes. Cells that rest well
when idle, renewing their vigor for your next demands.

No cells have bluer-blooded ancestry than these. They
are the product of thirty years of research and development
of the world’s foremost electro-chemical laboratories.

Eveready 6-volt:
Storage Battery

Eveready Radio “A”
Dry Cell
Specially manufactured
for use with dry
cell tubes

" No. 764
The Space
Saver

No. 767

Vertical ‘B" Battery No. 771

\ 45 volts *C" Batter

22 Yavolt Variable taps . y
B” Battery Fahnestock Clips Clarifies tone

ani
increases “B™
Battery life
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Eveready “B’ Battery No. 766. 22% volts. Six Fahnestock Spring
Clip Terminals, giving variable voltage from 16% to 22% volts, in 1l%-
volt steps. Length 6% ins.; width, 4% ins.; beight, 3 3/16 ins. Wexgbt 5lbs.

E THINK that No. 766 is the handsomest battery
ever made. But that is a matter of opinion. Itis
a matter of engineering record, however, that this great
standard “B” Battery has proved itself as perfect in per-
formance as we are convinced it is superfine in appearance.

Use this large size Eveready “B™ Battery for maximum
economy. It costs.more to buy than the smaller ones,
yet lasts so much longer that you buy new batteries
much less frequently. Wherever there is space for it,
use it and reap the benefit of its big power-packed cells.

The 45-volt Eveready No. 767 contains the same large,
powerful cells as the No.766. For maximum “B” Battery
economy, therefore, buy the 22% -volt Eveready No. 766,
or the 45-volt Eveready No. 767, as you prefer.

NATIONAL CARBON COMPANY, Inc.

Headquarters for Radio Battery Information
New York San Francisco

CANADIAN NATIONAL CARBON CO., Limited. Factory and Offices: Toronto, Ontario

If you have any radio battery problem, write to G. C. Furness, Manager, Radio Division,
National Carbon Company, Inc., 122 Thompson Ave., Long Island City, N. Y. Inform-
ative and money-saving booklets on “A,” “B" and “C" Batteries sent free on request.

Radio Batteries

~they last Ionger
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“BUILD YOUR OWN” WITH “RASCO” PARTS
Buy from the Oldest and Original Exclusive Radio Parts House in the United States
We pay ALL transportation charges in U. S. ALL GOO0ODS SENT PREPAID IN 24 HOURS

from this oage. | NOTE NEW PRICES FOR THIS MONTH ONLY | You oo B

goods do not satisfy

Jacks and Plugs Cord Tip Jack Phonehorn Radiocite Detector Duon-Cobweb Coil

Audio Freguency Trans- Melotone Loud Speaker

Base consists of Phono-|Base solid black composi-| former For Reinartz circuit, 200- [Best popular loud speaker.
Best materials. Silver con-{Takes place of binding |dapter into which fits a|tion. Automatic ecrystal{No better Transformer 600 meters. 19 taps. Size|Fibre horn, heavy metal
tacts. Factory making|pests. Cord tip firmly |fine enameled fibre horn.|holder. Triple adjustnents. [made. Highest class ma- 414" diam. ; 1%" center |base, five ft. cord. Nickel
Postal Telegraph jacks,|gripped by jack. Made of Size of horn12”; bell Smallest, neatest detector 'terials. Impregnated coils. opening. Coll is firm and goosenecl\ Greatesi tuned

makes thege., brass, nickel plated. Screw|6%”. Slip Phonodapter'made Radloclte crystal. Silicon steel stampings |will not fall apart. (adjustable) talker. Horn
A 1000 Jack 4 springs $.65 to attach lead wire. No|end on a.single telephone] 200,000 in use. used. Save 50 Der cent by | A2650 Cobweb Coil $1.15|length 1135”; bell 6% ;
A 1001 Jack 3 springs .75[soldering necessary. Leceiver. A 1899 Detector . .. .$.60|assembling it yuurself |A2660 Coil for paneljtotal height 97,

A1002 Jack 5 springs 80[A 1500 Cord tip Jjack A132] Phonehorn, pre- A1898 Galena det AN100 Ratio 4% -1 $2 00 moummg 225-600 met.|A255 Melctone Speak-
Al003 Plug ...... J55lKech ..... $.15paid coveiennanan $1.45%0r L.aeiiai i $.50 . Al 150 Ratio 6% -1 $2.00| $1.90ler ... ... ven....$4.85

\
ey
u-::m‘"« i |
Molded Variometer FONEKUSHIONS iStraight Line Condenser|Radio Frequency Trans- Spaghetti i Soldering irom
F R E E IHthly substantial instru- |Made of sponge rubber. | Simplest and most prac- formers -S Test 4 handiest
‘ment. Silk windings. 14 ” |Make wearing your receiv- tical tyDe of (-on(lansel. Varnished flesible cam- Smalles an andijes
cimft. Flange B when[ers a pleasure. Positive- A4430 ‘‘Rico” Condenser |Best Radio Freauency|bric tubing, 319 takesNo. made. Tits any flat iron
The blg *"Rasco’ cata- placed into AB direction|ly exciude all noises and .001 mfd. 43 plate ca-|Transformer develoved so|22 wire: 3~>0 takes 18 to or Percolator plug. Plug
logue. Contains all Arm- makes instrument panelimake reception a Dleas- pacity . 1.75far. Designed by R. E.|20 wire: 21 takes 16 to then becomes handle. 57
strong circuits. Every up- mounting. 180 to 650 ure. Sponge rubber will A4230 “0005 mfd, 23 |Lacault. Associate Editor 18 wire: 344 takes 22 to long. Cowmplete bus with-
to-date vacuum tube hook- meters. Money back ifflast for vears. Light as plate capacity ....§1.75 |RADIO NEWS. Air core|28 wire, out plug cr wire.
up. Greatest little book this instrument is net allla feal |A4110 .00025 mfd. 11 tYD . In319-320-321 Per £1.§.06 A2200 Solder]
printed. Free upon receipt that we claim for it. A3550 Fonekushmns. set|plate capacity ....$1.7 3800 Transformer. size |A344 Flexible soft rubber oldering
of postal. 25350 Variometer $3.00{0f £W0 ...........$.50/All types no dials 31-50 1%7x2%" ......$1.50 tubing; 10 feet for..$.20 iron ............ $1.45

i Brass Rods Litz Wire Copper Ribbon Switch Knob Marcani Knoh

f}?g;nrlacrz\icepggjles Sold in 69’ lengths only, .005” thic Has central hole of 5-32"
As we are discontinuing|A8032 Rod 8-32” thrend Priees are per foot. Ee== A700 3% wide; A701 14" AN our tin foils come 4” Al Ruob, 1%” cia.l |an seat to hold scraw,
these particular sizes, this lTength ., ... ....... $.0 wide; A702 3-16” wide. wide, Uniform Droduct height 5 ""8 32% o dig. 1%, height 3.7
material is now offered at|A6032 Rod, 6-32 threadABZS T No. 25 B&S $.02{All sizes ver foot...$.04 Luroughour. eig 23 S -,A838 Knob, each...$.12
cost. All 3-16” thick. [length ........... $.06 A890 E No. 28 B&S .0! Copper Foil Bmst grade only A850 has|A4451 has 8-32” or Flut d Knobk .
A352 9x12” each $1.75 AI425 Rod plain %” A891 E No. 21 B&S .03].001” thick. 4”_wide. 15 sq. Inches ver 1b.|10-32” bushing, nosecrex  With £-32” bushing.
A354 6%x19%" ea. 1.90|round. length ., ... 0A892 E No. 20 B&S [04|’A5025 Copper Foil per A85L7ODSQ inehes to 10 | 2 (00" grop s fo Black composition.
A356 6x14” each ..l.60(A3616 Rod, plain 3- 1G" 10 per cent discount in|foot . .v...8.10 AB50 Tin foil..Ib. $.40 R LLLLLL A2055 Kncb 17 high 1147
A357 6x4” each ... .65lound. length ......$.06 100 foot lots. 10- foot length . .... .80 AB51 Tin foil,.lb. .40|A4451 Knob...... .06ldiam. each ....... $.(5

Muunted Crystal Gun Rasco Vernier Angle, Bushing Silver Dials Storage Batteries Vario-Rotor Rheostats and Peotentio-
Cup has screw and adiust- Why use a vernier eonden-|Angle piece used to mount Silver surface black en- Guaranteed for two vears. Made of hard wood. accu- meters
ment nut. Fits all stand- =er when a vernier attach-|panels on board, tubes onjamel lettering. For 24£”|Only NEW material used. rately turned. Takes any
ard  mounted  crystals. went will do anything and|panels, etc., 1, 000 nses. shaft.  No setl'slgrew Te-|Acid vroof terminals. Pat- finish. Large hole 2” i-|High heat dielectric base.
Nickel plated, polished. eservthing a vernier con-[5-16” wide, ‘height 7-16”.|quired. _All 2%*” dia. |ent vents. ameter, Wldzh 27, diam-|Come with tapered. knurl-
A318 Nickel Cup ...$.20 | denser accomplishes? A 1475 Angle piece. A800 Plate vanometer A2400 Two volt, 40 eter 337, 2 shaft holes.|ed knob, 2% dia. Com-
Radiccite OMeverest vernier made.[Bach ........... $.03 Prim. Con.; A802|amp. hours .. . $3 90 A343 Rotor ....... $ 30(plete with vointer.

mount-|Can Dbe used with any Cond.; A803 Coup- A640 Six v 1‘‘Rasco”” Universal Bear-
ffﬁf;‘gﬁ;ﬁe“s{{“i Navy |dal. Soft rubber Ting| Adapter Bushing ” A804 Fil. Rheo.: amp. hours . .. 7.25 ing. Especially made to A4310 36001;’1 e szg
using it. Each tested, |engages dial. Nothing to Makes 3-16” d1a1 fit % A805 Grid  Variometer., A666 Six v 50 take above rotor for panel/A4311 ohm ... .
317 Radiocite Crys- come apart. shaft. %" long. Each style . $.20 each amp. hours . .. 9.50 mounting. A4312 Potentiometer. 200
1886060800000 .$.25|A1450 Vernier .....$.30 Assss Bushmg ....5.04{Set of six ..$1.15 Shipped espress collect. A1375 Uni. Bearing $.25lohms ............. « 85

Phone Plugs Bakelite Socket Condensers [ Name Plates Binding Psst Name Plates" “Rasco”’ Posts [ Cord Tins

. o
Sold from 75¢ to $1.00[outagon shave. Four nickel Bestdmake. paper-impreg- @Hh et lﬂﬁig LICED Dha *éloﬂéese__"“&“ Made of black compesi-|Standard phone cord tivs.
everywhere. Hard rubber|pinding vosts. DhosDhor, fgegu;(;ﬁ?}ezgrs Capac- Ag3g (Right or left) 8. (0|put, A’ Bat. —, “BY Ition. nickeled.
composition shell and pat-|pronze contact  springs. A5050 Phone Cond ABOQ Comes in 35 styles.iBaf, — Toud Speaker, ASSO 51 Each ,....$.08(A315 Each ..... .$.03
ented cord tio holder.|Bes; brown bakelite. e Con erqer2 A.%nly denomination, eacsh(M I"mtBa .= & Aerial, —-. o ttzmHaS x}]]wkel Dlat§d08 Vossegl?it;blfmﬁgfgdh&fuc
2 cdr mEtn Pol-alite annleat® AN A cnEo s g . ot T RIYIe L e AT B’ boltom, each ...... h
Finest workmaushio thru-|ags (g Bakelite socket$.40 A5056 "Grid Condenser. p’;ﬁa Scale. 2%”. 90°. npu faLom?)'t"("' BEt Dozen. each style,..$.90|goes in ferrule.  Shank
S AB500 Tube Socket. Made].00025 ... ...... $.20|metal, silver background. g AT53" Taitated Binding|hoids 1t tight.  Nickel
A 1030 Rasco Telephonelantijrely of composition.|A5059 Grid Leak Con-|black lettering. A6000 Name Plates all Posts. Six popular stvl% plated.
Plug. each o......$.35/Bast made. Bach...$.35ldenser. .00025 ....$.30'A715 Scale. Fach ..$.15'styles. each .....,.$.03 Each ............ $.10°'A2900 Each ....... $.06
The famous Autopnlex circuit de-~ 1-—A4310 8 ohm”Rheoste}t. §$.45 The Binding Post 5
scribed int RAiI))IO tNEWs %%S ta.keig s—Aqul . Rasco’’ Binding . O_rég' _the tbe}ft m:ﬁe cgbes car- llggsgrﬁye?e al:d ﬁ‘;i
the country Yy storm. e onli 0sts . Tl in stoek. tubes guar- K
lsi)n(g‘i:l? 1fube o%zﬂt . ttshatz worl:s da S—Asigrted I}?l’irt]gs ;mtgzg to tw%rk. I\IIoneyd Te- lisenrgglllvuesiasti%l{e
ou alker. esu uaranteed. ame 8 e aaerre » un or ubes exchanges as!
1—A7l4\tMahoga_ny Cabmet.$3 o5 ?—ﬁg;gg geet Ilités ?grgvtire .25 Tong as filament lights. - %llllllfstra;:zmn -s]lzz{owcsl
....... . — onsclidate uto- ae s1ze, ar
1—A7|40 Dllectryte Panel 20 plex pattern ........ A201A 5 volts, .25 amp.$3.75 ggr?berj‘ag:mntosxi)é
X foqoo LB e g :
2—A33%0 \Ioulded Varto- Total §$15.83 AI88 3 volts, .06 amp. 3.75{inob, pickel plated
abappoopoaac 633 Our special price $] 5 25 Al2 1% volts, .25 amp 3.75| bottom pigca, 'Blra.(sls
—A30 6 4" jals. ..... N 4 B gscerew furnished.
THE ONE TUBE SET THAT 1—-A50l41)125{] turn Honey- ' Complete ......... . and\lh 2bove types  Amplifiers|fniroduction price:
BRINGS 'EM IN ON THE oaa Lo Comrilet th Melo- 1
V Tb rlete with o A200 5 volts, 1 amp,..$3.35
LOUD-TALKER. = A6500 acuum b ... .85 tone Loud-speaker. $20 00 Detector type. A2022
RADIO SPECIHL TY CO., 98 Park Place, New YOI‘k City
Factories: Brooklyn, N. Y. - Elkridge, Md.

This Advertlsemem Copynght 192-} by R. 8. Co N. Y -
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Guaranteed Quality Goods

at money saving prices. There are no
strings tied to our prices. Order what
you want—nbe your order large or small.
You will get immediate service from
the most reliable exclusive radio supply
house. Before you consider buying else-
where, ask your banker as to our re-
spoasibility ‘and financial rating. You
will find that we stand high in the
commercial werld and we havo earned
our standing enly through fair dealing,
prompt service and by offering mer-
chandise of high aquality at prices un-
equalled by others.

FAHNESTOCK CONNECTORS

T36

T366 Single. Dozen
T367 Double. Dozen ....39¢
Handy and convenient for connceting wires
or making connections on binding posts or
other parts of instruments. Wires held
firmly in spring grip but may be Instantly
removed.

T368 Antenna Conncetor. Each...... B¢
Requires no soldering.  Makes connection
in a few seconds.

UNIVERNIER CONTROL DIAL

T918 Tor 3/16 inch shaft....... $1.15
T919 TFor % inch shaft.......... I.15
Replaces ordinary knob or dial. Glves

perfect vernler control on condenser, vario-
meter, varlocoupler, tickler, ete. Positive
easy action. Looks flne. Easily installed.
lspecially desirable in tuning neutrodyne
sets.

RADIO SWITCH

T287 Ifach ¢

Cuts current on and oft in-

stantly by a push or pull

Very neat. Well made. Durable. Saves
tubes and batteries.

BEZELS
T399 Diameter % inch. Each......
T400 Diameter 1% inch. Jach. ... {5¢
Pollshed nickel finish. Iinest quality.
Fit any thickness panel. Greatly improve
appearance of any set.

CABINETS
Fine looking cabi-
nets solidly built.
Elegant hand rub-
bed dark mahogany
finish, You will be
proud of your set
mounted in one of
these cabinets.
Hinged tops. Front rabbeted to take panels.
Panels not included. Prices are transporta-

-=L"='I"

Over 40,000 Barawik Radio Sets Are Operated All Over the World

All of these sets were built with Barawik Standard Radio Parts mostly by persons
These home-made sets equal in results the best
factory made sets—many are cven superior and at a cost only a fra_ctionlof tpe cost of
You can easily eaual these results by following directions given

without any previous radio experience.

the factory made sets.

in the numerous magazine articles cn radio.
i With the help of these anyone can success-

Blue Prints, instruction Packs and Books.
fully make a Radio Set.

Also directly below you will find listed

RADIO BOOKS
That every I1lome Builder and Amateur
needs. Written in plain simple language
everyone can understand.
T631 100 Radio IIookups. Each..... 25¢
Shows hookupg from the simple crystal

sct to the more elaborate and latest tube |

Numerous types of Reflex super-
Regenerative, super-Heterodyne, Neutro-
dyne, Reinartz, Flewslling, Bishop, etc.
T632 How to Tune Your Radio Set

Each

eircuits.

T633 How to Build Loud Talkers
Bach ... ... .. ..., TR
T634 How to Make Radio-Phone Re-
ceiving Sets. Each ............... 250
T635 Mow to Make Radio Frequency
Amplifiers, Fach 25¢
T636 Tips for
Constructor.
T637 History and Ovperation of the
Vacuum Tube.

the Radio Amateur

RADIO MAP
T660 Consrad Cloth Map of the U.S...42¢

SPIDER WEB COIL FOR REINARTZ
CIRCUIT

T296 Each .$1.30

Lists for $2.50. A
very unusual bargain.

Made of green silk
covered wire, spider-
web wound to produce
greatest efficiency and
lowest losses. 21 taps
so arranged that
crossing is avoided,
Two fibre strips and
wooden rod furnished
permit various styles
of mounting, With this coil a high grade get
can bebuiltat aloweost. Directions included.

ULTRA AUDION COIL

T297 Each

Spider web wound of green silk covered

wire.  Four taps. Produces wonderful

results. ¥ibre strips and wooden rod

for lgounting included.  Directions fur-
nished.

COCKADAY COILS
T298 Ver Set ..$1.95
Complete set coils for
Cockaday circuit. Prop-
erly caleulated and made
to give best results on

Notice our very low pricecs on this flne
quality material.  Others ask as much for
hard rubber panel$ which are worth much
less.  We supply genuine Balkelite, Con-
densite Celeron or Formica, all of which
are materials with practically identical me-
chanical, chemical and electrical proper-
Machines well without chipping.
warh.  Waterproof. Highest me-
chanical and dielectric strength. Attractive
natural polished black finish which can be
sanded and colled. Note that our prices are
prepaid.

Panel | thick |3/16"thick| % “thick
Size | Art. Art. Art.
Inches [No. Price [No. Price |No. I'rice

6x 7 |T450 $.55/T460 $.89/T470 $1.15
6x10%|T451 .86/T461 1.10(T471 1.73
7x14  |T458 (.38/T468 1.73|T478 2.76
7x18 |T453 I.7B|IT463 2.271T473 3.56
7x21 |T457 2.05|T467 2.65(T477 5.10
7x24  |T459 2.42|T469 2.97]

7x26 | T462 3.25|

9x14 |T454 1.85/T464 2.35|T474 3.56
12x14 (T455 2.42(T465 2.97/T475 4.78
12x21 |T456 3.62/T466 4.25/T476 7.13

RUBBER COMPOUND PANELS
Made of a sbecial compound having a rub-
ber base. Kqual in appearance and in all
essential _points to any other class of
panels.  Fine smooth polished finish. Can
be drilled or cut without chipping. Guar-
anteed not to warp and to be a perfect
insulator for radio use. Smooth, clean
edges. Thickness 3/16 inch. Size given

is in inches.
T481 7x10. $.088 T484 7x18..$1.60
T483 Tx21 1.85

T482 7x12.. 1.05 5o o
T483 7x14.. (.22 T486 Tx24.. 2.10
PANELYTE RADIO PANELS
A new practical radio panel. Iigh di-
electric strength, rigid and durable. Easy
to drill, tap or refinish. Black in color,
polished on one side, matte grain on other

side.  3/16 inch thick.

T478 7x10...720 T490 7x18..$1.28
T488 7x12...84¢ T491 7x21.. 1.44
T489 7x14...96¢ T482 7x24.. 1.69

tion paid. Note that our prices are prepaid. | this new wonder cireuit.
Panel jInside Dimensions| Art. ‘ Price NEUTRODYNE TRANSFORMERS
Size High | Wide|Deep| No. | ach | T571 Kach $I.75.fPer setrof three. $4.95
T 1L e 14| 7 An air core transformer for use in neu-
gtlg‘ ” g:;/é“ 8/1 ;» .}:2%3 ! $2|22 trodyne method of reception. Can also be
7x10" 6 ,/2,, w77 1421 | 2-60 used for tuned radio frequency or as a
7;112“ 6%711%"| 77| T424 | 3'05 fixed coupler with condenser across sec-
7x14” 61,7 |133," "l 1423 3‘20 ondary. Proper design _for results a_.nd effi-
7%18” GlZn 17127 17| T426 | 3.45 | clency. Green silk windings on bdakelite
x21” 6157 (2015" | T425 3.85 tubes with adjustable mounting brackets to
7x24” 6157|9375 ” 429 ( 4:35 fit most any condenser.
7x26” 6%"1253" 17| T431 5.50 NEUTRALIZING CONDENSERS
9x14” 817|13%"1107]| T428 | 3.55 | T572 Per set of two.............. 40¢
12x14”  [11327[13%"”[10"” T430 4.00 Simple, inexpensive, etfective precision
12x21”  [11%”{20%”[10”| T432 5,05 | type. Micrometer adjustment is attainable.
RADIO “BAKELITE” PANELS Lasily mounted in circuit.

STANDARD NEUTRODYNE PARTS
T851 WerkRite Neutroformer (ecmkined
transformer and condenser). Each..$4.78

T852 WorkRite Neutrodyne IKit...$14.95
Includes 3 WorkRite Neutroformaers, 2

WorkRite Neutrodons, panel layout, paper

template and book of instructions.

T854 Amsco Compensating Conden-
ERR T S e s haon0adoaaoanos $2.89
A 3 clectrcde condenser for balancing
the grid charge on amplifying tubes. Stops
all local oseillations without detuning am-
plifier.  Shielded against hand capacity.
Complete with 2 inch dial. Provides per-
feet and rapid control of tube.
T853 WorkRite Neutrodon. Each....43¢c
A very accurate and easily adjusted con-
denser for neutralizing tube.
T855 Fada Neutrodyne Parts....$25.00
A combination package of three neutro-
formers and two neutrodons with instruc-
tion hook.

T856 Ifada Parts for 4 tube set.

Complete .. ...... ... ccouon... $64.00
T857 Fada Iarts for 5 tube set.
Complete ......c.ovvniun.n.

Contain all necessary parts including

drilled panel, careful instructions, sockets,
dials, condensers, transforiners, bus bar
wire and fine mahogany finish cabinet.

T858 \WorkRite parts for 5 tube
Neutrodyne  set................ $59.50
Unusually high quality; contains all ne-
cessary parts to make the most efficient
5 tube set. Dulled panel makes assem-
bling easy. Fine mahogany finished eab-
inet included.

DIXIE SCREW ASSORTMENT
T351 100 pieces screws and nuts...43¢
Contains screws and nuts of size and
style needed for assembling any radio set.
Made of brass heavily nickel plated.

SUPER-HETRODYNE PARTS
We have a complete line of inductances
and transformers for this newly popular
circuit.  Write for complete information
and prices.

PRINTS OF POPULAR CIRCUITS

These prints give a full-size panel lay-
out schematic hookup, hook-up showing
parts wired and explanatory notes. With
them as_a guide anyone can build a set
that will operate perfectly and bring in
the long distance stations.
TG%I One Tube Beflex and Amplifier.
BT S A an o B B aC B aoos oB oo |
T622 Single Circuit Tuner. Each...I0¢
T623 Reinartz Tuser using Spider Web

Cail.  Each ...........o.iiuann.n
T624 Radio and Audie Frequency Am-
plifier. Each ................... de
T625 Short Wave Regenerative Set,
using two Variocouplers. Each...... i0¢c
T626 Honeycomb Coil Circuit and Am-
plifier. Eaeh .........c..cuuu.... 10¢
T627 Cockaday. Each ............ 2lc
T628 5-Tube Neutrodyne. Each ....2l¢
T629 Super Hetrodyne. .,Each....Z2le

‘““CONSOLIDATED”” RADIO PLAN
PACKETS

Designed and laid out by the foremost
radio engineers. With their help you can
build an outfit that will give the finest re-
sults. Every packet contains complete in-
struction for the construction and tells what
tools and parts are needed. Detailed direc-
tions for drilling, mounting and wiring,
also how to handle set after it is bullt.
Thousands of sets have been built from
ihese plans and are in perfect operation.
TFolder giving detailed description of each
Dacket sent on reauest. ¥or more ecomplete
deseription of these packets see the Cons-
rad Co. advertisement in this magazine.
Price per packet ................. 42¢

Order item wanted by articte number.
T640 Iow to make a Neutrodyne Receiver.
T641 1low to make a Reinartz. Recelver.
T642 How to make a Regenerative Receive
T643 Ilow to make a Cockaday Receiver.
TG644 How to make a Reflex Receiver.
T645 How to make Detector and Ampli-
fier Units.

T646 All ahout acrials and
struction.

TG647 Twenty Radio Diagrams of Latest
Hoelc-ups,

T648 14 Radio Formulas and Diagrams.
T649 How to make an Autoplex Receiver.
T650 How to malke the 5T100.

their con-

Complete Sets of Parts for Popular Circuits

Only high grade parts are used in these sets and each part is guaranteed to be
Kach one of these circuits has been tried and successfully operated under
i The detailed instructions and diagrams supplied with each
set make it easy for any one without previous experience to build an outfit that will

perfect. .
many different conditions.

give most satisfactory results.

HAZELTINE NEUTRODYNE 5 TUBE
CIRCUIT

T858 Complete set parts $36.50

Iissential parts licensed under Hazeltine
vatents. A set that will give really won-
derful results. Qnly the highest grade
parts are used. The following items are
ineluded:

1-—7x24x3/16 Formica panel.
3—Rheostats with dials.

3—4 inch Bakelite dials.

5—Bakelite sockets.

8—Composition top binding posts.
3—.0005 Bakelite end variable condensers.
1—-7x24 high grade cabinet.
3—Neutroformer transformers.
2—Neutralizing Condensers.

1—Variable grid leak and condenser.
2—Barawik audic transformers.

1—RBase board for mounting.
30 ft. tinned bus bar wire.
Instructions for assembling and wiring.

ERLA SINGLE TUBE REFLEX
CIRCUIT

T859 Complete set parts $18.95
The following parts are included:

1—Erla Reflex No. 1 Transformer.

1—aAudio Transformer.

1—\"01.]riocoupler silk windings on bakelite
tube.

1-—.0005 Bakelite end Variable Condenser.

2—Bakelite standard base sockets.

1—.002 Mica condenser.

1—.001 Mica condenser.

1—.00025 JMica condenser.

1—Fixed detector.

1—High grade rheostat.

2—3 inch polished black dials.

8—Binding posts with composition tops.

1 dozen switch points and 4 stops.

2—Switch levers.

1-—7x14xl% Bakelite panel.

T423 Fine 7x14 Cabinet mahogany

finish. Extra ............ . .. . .. $3.20

AUTOPLEX CIRCUIT

T860 Complete set parts ....... $13.25

A single tube cireuit that brings in 8ig-
nals loud enough for a table talker. The
follewing parts are included:
2—13Wood form Varfometers silk windings.
1—7x12x% Bakelite panel.
2—3 inch polished black dials.
1—1250 turn honeycomb coil.
1—DBakelite socket with standard base.
1—35 ohm rheostat.
8—-~Composition tap binding posts.
8§—XName plates.
10- feet bus bar wire.
1—~Consolidated Autoplex pattern.
1-—Fine 7x12 cabinet mahogany finished.

COCKADAY CIRCUIT
The following parts are included:
T861 Complete set parts $11.35
1-—Set Cockadny Coils.
2-—3 inch polished black Bakelite dials.
1—DBakelite socket for standard base.
1—Freshman grid leak and condenser.
1—Vernier Rheostat.
1-—Double Circuit Jack.
8—Composition top binding posts.
2—MHigh grade switch levers.
1 dozen polished nickel switch points.
1—7x14x3 Formica panel.
2-—.0005 Bakelite and variable condensers.
1—DBase board for convenient assembling.
10 feet nickeled bus bar wire.
Diagram and instructions.
cererese.$3.20

T423 Cabinet extra

MIGNON VERNIER VARIABLE
CONDENSERS

T827 .0002 MLF. Each..... oo

T828 .0005 M.F. Each... 5 .

T829 .001 M.F. Each........... 5
Highest grade instruments. Accurate

rating. Extremely low dielectrie losses. In-

dependent friction vernier control insures
perfect positive adjustment. 14 inch shaft.

REINARTZ CIRCUIT

T862 Complete set parts ....... $10.75
Tho following parts are ineluded:
1-—7x18x3/16 Bakelite panel.
I-—Bakelite socket standard base.
1—Vernier Rheostat,
1—.0005 Bakelite end variable condenser.
1-—.00025 Bakelite end variable condenser.
2—3 inch polished black dials.
3—8witch levers.
1—Green silk insulated coi
1—Freshman variable grid
denser.
1 dozen insulated top binding posts.
30 ft. tinned bus bar wire.
I—Instructions for assembling and wiring.
T426 Fine 7x18 Cabinet mahogany finish.
Extra $3.45
Note:—The above does not include am-
plifier. Set can be supplied with 2 addi-
tional sockets, 2 audlo transformers, 2 ad:
ditional rheostats, and size 7x21 panel.
T863 Complete with two stage am-
er

I
leak with eon-

plifier ... oL L LU $17.95
T425 F 7x21 Cabinet mahogany
finish.  Extra . ... .0 0.0 0T $4

ULTRA AUDION CIRCUIT
T865 Complete set parts........
The following parts are ineluded:
1—=Spider web coil with taps.
1—.001 vernier variable condenser.
1—7x12x3/16 panel.
1—Bakelite socket for standard base.
1—~Vernier 6 ohin Rheostat.
1—Variable grid leak with condenser.
$—Binding posts with composition tops.
1—=Switeh lever and 6 switch points.
1——DBase board.
10 feet nickeled bus bar wire.
Diagrams and instructions.
T424 Fine 7x12 cabinet mahogany
finish, Extra ..... 8
The ultra audion circuit gives fine re-
sults with two stages of amplification added.
Sot as ahove with 7x18 panel and 2
audio transformers, 2 additional bakelite
sockets and 2 additional rheostats,
T866 Complete
T426 Fine 7x18
finish. Extra

............... 5.9
cabinet mahogany
$3.45

No dial included.

LIGHT SOCKET ANTENNA

T251 Each ...................... 87¢

Screws ‘into any light socket. Replaces
the regular out door antenna. Very satis-
factory for nearby stations and under favor-
able conditions will bring in distant sta-
tions. Easy to install. No danger. Gives
clear reception with little static interfer-
ence. Ideal for people in apartment build-
ings.

_ _RADIO SOLDER SET

p——.  T538 Com-
e =¥ plete ...83¢
Handy for

soldering radio
connections or for
general small te-
pair jobs. Con-
sists of sgoldering
conper with handle, sal aminoniae, solder-
ing salts. solder and sand paper.

ANTENNA LEAD-IN
T258 Kach...... .... 25¢
Solves a hard problem.
With it yeu ean bring in
the antenna wire - without
drilling & hole for an insu-
lator. "Place on_ window sill
and window can be closed down tlght
and locked as before. 'Takes bhut a
minute to install. Perfectly insu-
lated. Can be bent into any shape.
Made of copper strip properly in-
sulated. Neat and durable.

THE BARAWIK CO.

Chicago’s Original Radio Supply
House. Beware of Imitators
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LOWER COST|

OUR SPECIAL AUDIO FREQUENCY
AMPLIFYING TRANSFORMERS
T550 HKach.......$2.25

In aquality of tone and
volume of sound, the
things a transformer is
built for we guarantee it
to equal or surpass any
other transformer. Neat
in appearance.  Carefully made. Fully
mounted with plainly marked binding post
connections. Wonderful results on one, two
or three steps without distortion or howl-
ing. A quality item in every respect.

SHIELDED TRANS-
FORMER
T551 3% to 1 Ratio.$2.48
T552 6 toe 1 Ratio.. 2.68

BUILD YOUR SET BETTER-AT

VARIOCOUPLER
Kach. .$tL10
A wonderful ~ value.
produces  exeellent, re- |
sults. Green silk wind-
ings on black fibre
tubes.  Rigid mounting
support for table or
panel mounting.  Pri-
mary _tapped for fine
% ineh shaft. Range 200 to 600

SUPERIOR ISO;’_

YOU SAVE MONEY WHEN YOU BUY FROM US

We Pay Transportation Charges East of the Rockies

THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR
FAST SERVICE—TRY US AND BE CONVINCED
THIS GUARANTEE PROTECTS YOU—Examine the goods we ship you. They must
suit you in every respect. 1f you are not satisfied with your purchase return the goods

[l
at once and we will refund the price you paid. ST

tuning.
meters,
T522 Variometer—same style. Bach $1.10

SUPERIOR VARIOCOUPLER
$3.35

"0UR SPECIAL VARIOMETER AND VARIOCOUPLER

Build into sour
set reliable instru-
ments. You can de-
pend on this vario-
meter and vario-
coupler to give You
the best results in
any circuit working

T523 Each
A handsome instru- n_,l‘
ment of superior design
and construction. Sta-
tor tube and rotor ball

of moulded red brown

balkelite. Large size

green sillk windings in-

sure highest efficiency.

Table or panel mount-

ing. % mch shaft. Superior results in ecir~
cuits for 180 to 650 meters. Tapped pri-
mary for finest tuning. Noiseless contacts
T526 Special single ecireuit type..$3.7

SUPER MOULDED VARIOMETER
T412 ZEach...$2.48
Polished black
moulded rotor and
stator forms. Maxi-
mum inductance with
greatest efficiency and
minimum distributed
eapacity. Ahighgrade
instrument that will
get the best results.
Wave length 180 to 500 meters.

EXCEL MOULDED VARIOMETER
T524 Each. .$4.45 -

A wonderful value at
our price. Properly de-
signed and constructed,
Polished black bakelite
rotor and stator forms.
Large size green silk
wire insures greatest effi-
ciency. 1, inch shaft. =
Noiseless pigtail connection. Table or
panel mounting. Split stator winding with
binding post connections.

SUPERIOR VARIOMETER

T525 Each...$3.68

Forms moulded of

red brown bakelite. A

neat handseme instru-

ment. Green silk

windings caleulated

for highest efficiency.

Y% inch shaft. Noise-

less pigtail connec-

tions. Table or panel

mounting. Produces superior results in any
type circuit 180 to 650 meters.

RADIO INDUCTANCE coOILS
Carefully made—fine
looking coils. Highest
efficiency. Low distrib-
uted capacity etfect, low
resistance — high  self
inductance. Very firm
impregnation. Range
given is in meters when
used with .001 variable
Mounted coils .have standard
Art Not Art Price

condenser.
plug mountings
Turns
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£ COIL MOUNTINGS
T340—3 Coil
Lach .$3.35
T341—2 coil.
Bach 2.67
Sturdy,
a b le construction.
Made of polished
l) lack Dakelite
Mount on ﬁont of panel.
BACK OF PANEL MOUNTING
with knobs or

Mounts back of bpanel
Takes 3 coils of
$4.45

dials on front of panel.

any size. 42—Xach
COIL_ MOUNTING PLUGS

Moulded of genuine bakelite,

T344 Plug for mounting

“‘honeycomb’” inductance coil.

¢

T345 Stationary plug thiasten
mounted coil stationary 450
c

nel
T346 \Io\able plug to fasten mounted
coil to panel so it can be_rotated....89¢
T343 Fibre strip to hold coils for
mounting. Two foot piece, 15¢

SPIDER WEB COILS

T290~ 25 turn 39¢  T292—50 turn 47¢
T29(— 35 turn 42¢ T293—-75 turn 54¢
T294—100 turns. Each 68¢
A new popular type of inductance of highest
efficiency. Lowest distributed capacity and
Jowest high frequéncy resistance. ¥irm green
silk windings with fibre mounting strips.

from 180
meters.
and

Only the

used.

T418 Variocoupler. Each.......$2.45
The most efficient type of coupler. insures
better tuning and louder signals. Primary
and secondary wound on natural uncolored
genuine bakelite tubes. Primary tapped
for fine tuning. Can be panel or table
mounted. 3-16 inch shaft.

to 650

In design
construction
they are the best.

highest

grade materials are
The prices
quoted save you 30
to 40 Dper
Why_ pay more?

cent.

T410 Variometer. Bach
Perfect in design and construetion.

rate wood forms thoroughly seasoned. Cor-
rect inductive ratios. Solid baked windings.
Plenty of large sized wire insures highest
efficiency. A strong high grade instrument
that will give you lasting service, 3/16
inch shaft,

SOLID BARE COPPER WIRE
Solid bare copper wire for aerials. leads
or wiring instruments.

Solid Bare Copper VVu'e. size 14.
T240 100 ft. coil 5
T242 500 ft. coil.

Splid Bare Cobper Wire. Size
T244 100’ ccil 67¢  T245 500/ (3011 $3 05
STRANDED ANTENNA WIRE
Cabled of fine copper strands. Very flex-
ible. High tensile strength, Bestfor aerials.
T248 100’ coil 58¢ T249 500’ coil §2.75
MAGNET WIRE
Insulated copper wire. Best guality even
drawn wire, one piece to a spool. Prices
quoted are for 8 oz. spools unless other-
wise stated. Note, our prices are prepaid.
Double Cotton] Lnameled Single Green
Covered Insulatien Silk-Covered
Number T990 | Number T992 NumberT991(
Gauge Price|Gauge Price Gauge Price
39¢|20 35¢ $0.

-45¢ 2" oo

“aoel3S dens
. .55¢{32 (40z.)
1.15 85 "85¢136 (40z)

TINNED COPPER “BUS BAR'W WIRE
Size 14 tinned copper wire. For wiring

sets. Best size for neat job and easy

soldering.

T957 Round. Ten feet for

T958 Square. Ten feet for.

SPAGHETTI
For covering connecting wires in sets.

For size 12 and 14 wires.
T955 Finest quality braided and satur-
ated with best baked lustrous transparent
insulating varnish, 3 feet for 19¢
T956 Best quality braid and covered with
black insulating compound. 3 feet for..9¢

PORCELAIN BASE SWITCHES

Fine white porce-
lain bases. Copper
contacts and
blades. Can be
used as antenna
switches.

T385 Slngle Pole Single Throw. Ea. 200

1383 Single Pole Double Throw. Ea. 32¢

T384 Double Pole Double Throw, Ea. 50¢

BRASS ROD
Supplied only in 8 inch lengths.
61 Threaded 6/3" per 8§ in. length 6¢
63 Threaded 8/32, per 8 in. length 8¢
65 Solid 3/16 in., per 8 in. length B¢
67 Selid 3 in., per 8 in. length 9¢

ANTENNA INSULATORS

T260 Size 1x3%. Compo-

sition, metal eyelets
T260

for
T263 Ribbe
%ulawr 21 in. long. Ea. 6¢
Doz 55¢

T265 Ribbed pouelain ‘insulato

long, Each -

LEAD-IN INSULATORS

T270 For 4 inch

walls or less....42c

T271 For 9"

walls or less..

The only practical

lead-in insulator for aerial wires. Small.

neat, effective, durable. Fits 5 inch

hole. Securely Tocked by two adjustable nuts.

OUTDOOR LIGHTNING ARRESTER

T980 Price ....$1.24
Protect your instruments
with this lightning ar-
rester. Weatherproof Ba-
Lelite ease. Air gap type.
Permanent. Durable. Un-
derwriters approved.

- e
JEWELL LIGHTNING ARRESTER

T98¢( Each

A dependable prutector. al-

ways on guard. Small and 4
compact. ‘Veatherprcof pors

celain case. Easily fastened

and connected, Underwriters

approved. Lists for $1.10.

COPPER FOIL
T968 Per piece ..25¢
Thin copper foil for shleldmg panels
6 inches wide, 2 feet. long, .005 in. thick.

RADIO SOLDERING IRON

Soldered connections in radio sets pm-
duce better results. This guaranteed iron
is exactly right for radio work. A mneat
solid conmection quickly and easily made,
Operates on any lighting current 100 to
120 volts. 6 ft. cord with attaching plug.
Length 13 inches. Heats quickly, will not
overheat.

Heavier irons for general repair work.
Wonderful values at our prices.
T541 Medium_ size ..$3.48
T542 Large size 5

Note that our price is pre-

| paid. The same high grade

# style of transformer as above

LT o enclosed in a metal

which completelv shields it froma any out-

side magnetic influences. Free from howl-
ing and local disturbances.

OTHER STANDARD BRANDS AUDIO
FREQUENCY TRANSFORMERS
Fresh, clean stock in original contamers.

T232 THORDARSON Ratio 3% tol &

T233 THORDARSON Ratio 6 to 1 3.70
T553 Acme. Each

T554 Coto. Each

T555 Federal. Each ..

T712 Radio Corp. Each

All American 10 to 1 Shielded
All American 5 to 1 Shielded
All American 3 to 1 Shielded
T231 All American Push Pull....

TRICOIL RADIO FREQUENCY AMPLI-
FLYING TRANSFORMER
T560 Tor 201A or 3014
TubeS ..eonvvenonsns
T561 For 199 or 11 or 12
Tub 1.58

atialy

This transformer will produce
wonderful results in any type
of regular or reflex radio fre-
quency eircuit. Perfect for one, two o
three stages. Compact, convenient Zorm,
easily mounted. Range 175 to 600 meters.

OTHER STANDARD BRANDS RADIO
FREQUENCY TRANSFORMERS
Our special-——as good a3 any of

Dubilier.. EBach

Acme. First stage.

Acme. First stage. Lee
Aeme. Second stage. Each .
Acme. Third stage. Each 5
Radio Corp. Each
All American. Each
Erla. First stage. Each
Erla. Second stage. Eact .
Erla. Third stage. Bach ....
Erla. Reflex No. 1, 2 or 3. Ea.

LONG NOSE PLIERS
T970 Price 95¢
T h e handiest
pliers for
work.  Made
fine hardened steel.
Length, 5 in.

2
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DlAGONAL9 JAW NIPPERS

For fine electncal
work, made of hard-
ened steel. Length, 5
inches.

T974 Each ..,..

Especially suitable for radio work. i
handle any size serew used. Smaller driv-
ers nest inside larger one and are held in
place with serew cap, Made of steel, nickel
finished.

ENCLOSED VARIABLE CONDENSERS

One of the best made con-
densers. Rigid, accurately
spaced aluminum __ plates.
Formica _ends. Engraved
scale. Knob and poinier.
Clear transparent case.

TBOB 43 plate .001

T808 21 plate .0005 Mfd.

insure smooth,

hack.
the finest tuning.

REGULAR STY
plate

plate

plate .

plate .00

plate .00

PANEL MOUNTING VARIABLE CONDENSERS

These are especially high grade con-
densers and we guarantee them to be me-
chanically and electrically perfect.
polished end Dplates of heavy bakel
Shafts 34 inch diameter.
aluminum alloy plates perfectly spaced to
even,
Our low prices save you money. These
condensers are of the very best make and
are not to be compared with many infe-~
rior, cheap condensers offered. We guar-
antee them to please you or your money
The vernier style has one sepa-
rately controlled plate which permits of

F‘me
Sturdy,

reliable eapacity.

Quality considered,

hese values are unapproached by uthers

ERNIER STYLE
|nc|udmu Dial and Knobs

T825—14 plate .00025 mfd.
T824—26 Dlate .0005 mfd.
T826—46 plate .001 mfd.

TINOL T969 Per tube 19¢

combined solder

P T T and flux in  handy

i ﬁ form. Put a little on

- the comection, heat

with a match, torch

or solder iron and you have a neat elec-
trically and mechanically perfect joint.

AUTOMATIC BLOW TORCH
T543 Each ..

Burns  denatured alcohol.
Automatically generates poini-
ed flame in a few seconds.
Easy to solder jeints in hard
places. Lights with a match.
Bums 20 minutes on one fill-
ing. 5% inches high, % inch
diameter cylinder. Works fine
with Tinol listed above.

=

SUFER BLOW TORCH
T544 Each ..............39¢

Burns denatured alcohol Vest
pocket size. Blowing on tube pro-
duces a hot pointed flame. Lights
with a mateh. Works fast. Bums
10 minutes on one filling. Easy to
golder joints in hard places 3 in.
high. 7% in. cylinder. Long rub-
ber tube. Produces fine joints
with 'Tinol listed above.

'THE BARAWIK CO.

h:cagos Original Radio Supply
House. Beware of Imitators

102 South Canal St., Chicago, Ill.
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WITH BARAWIK QUALITY RADIO GGODS

- 5 .-' I..ﬁ .‘

VACUUM TUBES

_/._"q\“‘ Standard Brands—Cunningham,
Il(i 1\W; Radiotron. KEvery one guaramegd
WY 'l |~ new and perfect. We will ship
) 4| brand in stock unless you speci-
'n:\I lij fy otherwise.
Bt TIO‘S Detector UV200 CS%O =0
Lol sach
[ 12 Amplifier, UVZ01 AC30 LA
| h 4.30

Eac
Tl

Kach ........ 0ooooo0 <4
T118 5-Watt Transmitier 7.70
TI107 WDI11Cll. Mach 4.30
TI01 WDI2 Cl2. Each 4.30
TI02 UV109 €209. Xach....... .

ch
TI104 UV199 Adapter fits 199 tube to
standard socket .39

BAKELITE TUBE SOCKET

T140 Standard hase 390
T4l UV199 bhase..39¢

Moulded cf genuine red
brown bakelite. Binding |
nost  connections, For
table or panel mounting,
Neat and strong,

199 SOCKET
Ti45 Each.......... ..59¢
Moulded of high insulating
material.  Sponge rubber hase
vrevents  ringing  in  tube.
Plainly marked binding post
connections, Neat and combact.

STANDARD TUBE SOCKET
TI50 Bach........ 76¢

Bakelite hase. Polished
nickeled tube. Highest
quality socket on the mar-
Iet. Best insulation. Posi-
tive contact. Marked ter-
minals. For hase or panel
nounting.

FILAMENT CONTROL RHEOSTATS
T132 6 ohm. Each..38¢
e T129 20 ohm. Each..40¢
% TI131 30 ohm. Each..44¢
TI35 8 ohm Vernier 95¢
Best grade. Will glve
real service. Durable and
lasting.  High heat resist-
) ing base. diam. 214”7 in.
Tapered polished black Lnob 1147 diam.
Potentiometers. Match above rheostats.
Same high grade construction.
TI51 200 ohm. Kach............. 50¢
T152 400 ohm. Kach......... .. .. 550
OTHER STA

EOSTATS and POTENTIOMETERS
Iilkostat. Each........... $1.90
Bradleystat. Each......... 1.74
Bradleyoneter 200 ohm. Each (.89
Bradleyometer 400 ohm. Each 2.8%
Tloward 6 ohm Plain Rheo.Ea. .85
Howard 6 ohm Ver. Rheo. Fa. [.25
Howard 25 ohm Plain Rheo. Ea. .85
Howard 25 ohm Ver. Rheo. a. .25
Howard 40 ohm Plain Rheo. Ea. .85
Howard 40 ohm Ver. Rheo. Ea. (.25
Howard 20 ohm Potentiome-
ters.  Tach

RO R R R RN N RO 1)
———_ECllCoex

Fo e e e e e e B e b e
NOUARWN—OWOEN

T2(9 Kloster 6 ohmn Vernler, Fach 1.19
T221 TKlosner 30 ohm Vernier. Each (.45
T222 Amperite with mounting. ... .95

SUPERIOR RHEOSTATS
Ti153 6 ohun. Each......690
T154 20 chm. RKach.....76¢
TI55 30 ohm. Each..... 830

The finest vheostat. Smooth.
even action. Best deslgn. best
workmanshin.,  Sunplied with at-
tractive dial and knob.

Potentiometers to match above rheostats
with dial and knob.

6 30 ohm................. .... 98¢

QUICK AGCTING RHEOSTAT
24 6 ohm. Each 79¢

25 15 ohm. Lach 88¢

26 30 ohm. Kach 99¢
Vernier adjustment at
every degree of resistance,
Pushing knob in turns off
the filament.
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WE PAY TRANSPORTATION CHARGES East of the Rockies
PRESERVE THESE PAGES—ORDER FROM THEM AND SAVE MONEY
FAST SERVICE—TRY US AND BE CONVINCED
THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR
OUR GUARANTEE PROTECTS YOU—We handle only the best oods, carefully tested
and checked by expert radio engineers. You are assured of getting guaranteed appa.
ratus that will give superior results. And while our goods are hest, our Prices are low-
est. Our goods equal or surpass the claims we make for them. Wo de not attempt to

deceive or mislead. Our reputation for fair dealing is our most valued asset.
—————————————————— . .

HOW TO ORDER—Write your Order plainly, state Article Number, Description and

Price of items wanted. Send Postoffice or Express Money Order, Certified Check or

fB?lnk Draft for Total of Order. Prompt Shinment is assured when these directions are

ollowed.

ENCLOSED DETECTOR

One of the finest crystal
detectors on the market,
supersensitive galena crys-
tal enclosed in heavy glass

shield.  Quick. positive
adjustment. Brass parts
Dolished nickel finish.

SUPERIOR RADIO JACKS
Finest grade iacks.

Improved design.
Best materials. -

Phosphor hronze

springs. Silver con-

taet points. Nickel finish. Mount on
panels % to 3% in.

T390

- Open circuit. Each...,......36¢
i3 O R G T FEEE ok T391 Closed circuit. Each. .45¢
GALENA DETECTOR| T392 Two circuit, Each....... .54¢
EBasy fine adjustment, | 1393  Single circuit filament eontrol.. . 52¢
i Crystal mounted in cup. T394 Two circuit filament control...68¢
tded has 4k
{ Brass “iS “horitii | . STANDARD JACKS AND PLUG
i | il nickel finish. An un- T387 Open Cl!‘Cl_.llt. Jack. Each......27¢
) T equaled value. T388 Two circuit jack. Each.... 35¢
T732 FBacheweouuoun. oo . ... 59¢ | 7396 Plug takes two sets of phones. .35¢
CTOR CRYSTAL Well made, durable, smooth working,
T736 GE?SEIEArIingmn tested, sniece 1g¢ | Picket finished frame. Well insulated.
T738 Silicon, Arlington tested. pisce [9¢
T735 Tested, Galena. Mounted. Diece ¢ T395 s‘gf’f?”’%ﬁt RADIO PLUGS
T737 Tested, Silicon, per piece. ..., 9¢ ws 1, lf ; i
T739 Genuinemillion point crystal. Ea. 29¢ chg% E?;(;hah ensr%x‘;; :ﬁ
STANDARD BRAND FIXED CRYSTAL | T397 Two-way —m Tes
DETECTORS takes two pair any —

The latest development in Crystal Detec- | style cords. Lists for $1.00. Fach..59¢c
tors. Give better results and more reliable | Highest grade plugs.  Fit any standard

‘t|'h7a3]2 oldGsterl. DUtsed in ]Reiliex Circu??'w jacks. Polished round barrels.

rewol Detector. Jach...... g

— r SWITCH CONTACT POINTS

ﬁﬁ I? ﬁfiﬁ‘ C?;;Leﬁ.o I'Eaﬁ‘:.c]?: o ",?395 Brass polished nickel finish. A1l
T741 Geld Grain Detector. Each..., .83 p have\f/g in. long size 6-32 screws
T745 Yellow Tip Detector. Each... [.79 and two nuts. All Drices the same.
T746 —Du-Tec Crystal. Each....... .27 D"’e'(‘)l,:iff o _hucleﬂgjhdnrl%térSI-Oﬂ
SUPERIOR VARIABLE = T360 Head, %" diam.: 3o high

GRID RESISTANCE T362 Head, 3-16” diam.; 3" high
Tier Tach ....... g0 T363 Head, 3-16” diam. y'1-16” high
g, With 00025 Con Solder Lugs to Fit Gontact Points

iminates 1 e Also for connecting wires to %ﬁ
Eliminates hissing. clar~ i B
ifies signals, Capacity binding vosts, ctc.

smoothly varied from 0 to § megohms by T363 Dozen 8¢ Hundred 30¢

half turn of knob. Easily mounted on any

panel. SWITCH LEVER STOP
T AR ) K v Brass polished nickel finish.
S GR IE:%%IDSENASNE??S T386 Dozen 180 Hundred $1.05
Very ‘enient.
Permlt ~of 4 yick SWITCH LEVERS

change of leaks or| Very neat polished black com-
condensers of varying | Dosition knob. Exposed metal
cabacity. Cut shows | parts polished nickel finish,
leakk mounted. Leaks | Fitted with panel bushing and
and condensers have same appearance. Each | two set nuts. A high grade

nart priced separately. switch.

T849  Grid Leak. Fach,....... .. .. 15¢| T381 134” Radius. Each {4¢
Resistances—1%, 1, 1%, 2, 3,5, 7, and | ————— v

10 meghoms. Specify which size is wanted. INDUCTANCE SWITCH

T285 Price including

knob and dial.$1.18

Mounts switch points
i+ and contact lever be-
' hind panel. Only one
.- hole needed to mount.
15 switeh points, any
number of which may
be used.

BINDING POSTS
Brass, polished nickel
finish. Washer and 6-32
in. screw extending 5

T831 Grid and Plate Condensers. Ea. 39¢
Capacities .000025, .0001, .00025,
.0005 mfd. Specify which size is wanted.

Mountings. Bakelite base.
T840 Single mounting. Each.......28¢c
T842  Double mounting. Kach.......47¢
T844 Triple mounting. Each........ 67¢

STANDARD BRAND VARIABLE

GRID LEAKS
T177 Freshman back
of panel style...5%e
T178 Fllveshman baclc
of panel style with o
-00025 Condenser 79¢ w = | T370 Large size—bar~
T171 Freshman hase w4, rel and knobh % ” long. x
mounting type with .00025 Condenser. . 79¢ - Dozen ........... 70¢
Ti72 Durham Variable Grid Leak with | T370-2-4 T372 Smaller size— T376-8

COMPOSITION DIALS

T921 Diam. 2 in. for 3-16 in. shaft. Ea. 16¢
T922 Diam. 2 in. for ¥ in.shaft. Ra...{6¢
T923 Diam. 3 in. for 3-16 in. shaft. Ea. 22¢
} T924 Diam. 3 in. for % in. shaft. Ta...22%c
T925 Diam. 3% in. for ¥ in.shaft. Ba. 27¢

Handsome dials moulded in one niece of
polished black composition. 2 inch size has
270° scale marked 0 to 100 finely engraved
in contrasting white enamel. 3 and 3%
Inch size have 180° scale marked 0 to 100.

BAKELITE DIALS
T931—2 in. Diam. for
3-16 in. shaft. Each..35¢
T932—2 jn. Diam. for
Y in, shaft. Fach,. ., 35¢
T933—3 im. Diam, for
3-16 in. shaft. Each..39¢
3 T934—3 in. Diam. for

% in. shaft. Fach,...39¢
T935—4 in. Diam. for 3 in.shaft. Fa. 48¢

Moulded in one niece of genuine bakelite
in polished black finish. TFinely encgraved
scale in contrasting white enamel. Sure
grip knob that fits the fingers. Higher
grade dials for good sets. Mfatch perfectly.

VERNIER DIAL ADJUSTER

q T941 F¥ach....... 19¢
Easily installed at edge

B of dial, gives finest ver-

2 j nier adjustment of con-

i = denser or inductance. A
great value., Polished black Lknob.

Mounting ........... ... ... ... . 89¢ barrel and knob 9-16" long. . Dozen. .70¢
T173 C.R.L. Variable Grid Leak..$1.19 | T374 Large size with eomposition knob.
TI75 C.R.L. Variable Grid Leak with | Dozen ............... .. Celise.. 45¢
grid condenser................... $1.48 T376i Largg size with hole for phone ztllop
or wire, 0ZeN ., « 4 b e vt n e e 0
FRESHMAN M-'l-CA CONDENSERS T378 Small size with hole for phone tip
512 .00025 mfd..26¢ or wire. Dozen ... 35¢
3 .0005 mfd...26¢ T T T
4 .001 mfd.. fe SUPERIOR INDUCTANCE SWITCH
5 002 mfd "

T288 KEach.......850
Quickly and securely

01 mfd -88¢ | mounted by drilling one
TYPE 601 hole. Only knob and
507 .0025....32¢ | pointer show in front of
003, ... 40¢ | panel. Connections can
004, .. be soldered before fast-
2005, . ening switch, making
.006. .. assembly much easier.

BARAWIK QUALITY HEADSETS
T770 Per Set, 2000 chms............. v.....$2.60
These headsets have proven on rigld tests to be one of the
very best on the market. The tone quality is excellent with
/ an unusual volume. Skilled workmen make them from only
the best selected materials. The receiver cases are fine pol-
ished finish with polished black ear pieecs. Fabric covered
head band comfortably and quickly fitted to the head. Sup-
plied with 5-foot cord. These sets were designed to sell for
much higher prices than we ask, and at our Drice are a won-
derful bargain. We guarantee that you will be pleased with
them and agree that they are the best value by far yet offered,
If they don’t suit you we will cheerfully return your money.
STANDARD BRAND HEADSETS
T754 Baldwin Type C with T764 Frost, 2000 ohm $3.30
unjversal jack plug $10.45 T766 Frost, 3000 ohm $3.95
= T758 Western Electric §3.50 T759 Federal,..,.

T756 Red-Head, 3000 ohm...... $5.78 | T751 Murdock 56, 2000 ohm
T768 Brandes, 2000 ohm.......$5.25( 7752 Murdock 56, 3000 ohm 5
T769 Brandes, 3000 ohm....... $6.95 { T759 Dictograph Aristocrat. . . ... $6.60

PLATE CIRCUIT *B’ BATTERIES

You can make real sav- 2 PV g
ings on these hatteries. | T
We guarantee them to
equal any on the market [
regardless of price. Ex-
tra long life. Don’t
throw away your money
on cheaper inferior useless batteries.
T180 Signal Corps type, small size, 15
cells, 221 volts.  Each..... ee.. 8000
T182 Large size, 5 taps 16 %, 18, 19 %,
21 and 232 volts. Kach...... ..$1.45
T184 Variable Large Navy size, 15 % x4x3
inches, 5 taps. giving range from 16% to
22% volts In 114 volt steps. Eaeh $1.70
Ti88 Combination Tapped 45 volts, 30
cell.  13x4x3 hattery. Tapped to give 45,
2214, 21,19%, 18 and 16 % volts, Handles
both detector and amplifier tubes. Ea. $3.28
— “‘B” BATTERY METER
TI189 Each............980
Reads 0 to 50 volts. Accu~
rately tells you the esact con-
dition of your ‘“B’" Battery.
Convenient watch size. Pol-
ishcd nickel ecase with wire
lead.

STORAGE ‘“‘A” BATTERY

A high grade bat-
tery. Guaranteed for
three yeavs. Made
of best new mate-
rials. Full capacity.
‘The best battery
huy on the market.
Try one of these
batteries on your
set for 10 days. If
at the end of that
time you are not
fully satisfied with the battery returmn it
and we will refund the purchase price.

TI194 6 volt, 60 amp. size. Each..$ 9.90
Ti196 6 volt, 100 amp. size. Each.$13.25

HOMECHARGER
BATTERY CHARGING RECTIFIER

Charge your battery at home over
9@ night for a few cents. Simply con-

neet to any 110 volt 60 cyele Mght
gocket, turn on current and recti-
~fier does the rest automatically.
“H%. Will work for years without at-
: tention.  Simple
connections. Give
=ia tapering
% charge which bat-
teries shoula@
4 have. You can
make it pay a
profit charging
your friends
1 auto batteries.
Long connecting
—rrmgrT— cords with pair

of battery clips.
T201 TFor 6 volt battery......$12.95
T203 For 12 volt hattery...... 12.95

HYDROMETER
TI90 Bach ............. Oocoooos ..48¢0
Accurately tells you the econdition of
Your storage battery. Helps you keep your
battery in better condition.

BATTERY CLIPS _
TI98 Two for....... 28¢ e %
Clip onto storage battery
terminals. lead coated. Make — =
positive non-corrosive contact at all times.

WIRE CONNECTING CLIPS
. T199 DPer dozen..... 300
e Small connecting elips for
—o¢ Quickly fastening leads one
to binding posts. etc. Handy
and useful. Ervery radioist should have at
least a dozen.

MELOTONE LOUD SPEAKER
T611Prica$4.75

One of the best
popular wrived
speakers.  Talks
oud and clear.
Compares favor-
ably with more
exDensive makes.
Fibre horn. Heavy
3 metal base. Five
foot cord. Nickeled goose neck. 65 in.
hell.  Size over all, 1434”7,

STANDARD BARAND LIDUD SPEAKERS

D UNITS
T610 Murdock Loudspeaker.... ... $4.38
T613  Barawik with Baldwin unit.. 9.75
T615 Pathe Loudspeaker. .15.95
T618 Atlas Loudspeaker. . .22.50
T612 Magnavox R3 Loudspeaker. .28.50
T614 DNMaenavox M1 Loudspeaker. .29.50
T617 DMusic Master Loudspeaker..27.00
T755 Genuine Baldwin type C unit 5.10
T619  Murdock Special Unit. .. .. 2.60
T618 Brandes Table Talker. .. 9.25
T620 Daldwin Loud Speaker. . .50
T609 Dictograph Dictogrand. ..21.50
T608 Atlas Unit. FBach......... 0.75
T607 Western Electric Unit. Each. [0.75
PHONODAPTER

T771_Each ....39¢
The Phonodapter will
fit any phone. Metal
tube fits any standard
phonograph. Make
your phonograph a
loud talker. Fits
Columbia, Victor and
Sonora  phonographs.
Is made entirely of
pure soft rubber with brass tube Insert,

THE BARAWIK CO. [ wmismsz] 102 South Canal St., Chicago, 111,
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Cockaday specifies

2 i P e i
MAOO miles

i€ tug Items You Wirr Neen

26 plates, 00046 (.0005) mfd. (with 4-inch
%knob-and-dial and vermer kuob)

able condensers) :
*-Bradley-leak, varable % to 10 inegohins
01, J2, J3. J4 and J5TMelco vacuum-tahe
sockets,

LULE LF Amsco =amenl Theusiats. I ofuas |

M1, M2 and M3—Pacent jacks. two doublc-
circuits and one single-circuit jack:

w1 W A ertrap nadio-F el

At All Dealers

$1.85

Condenser 35¢

In Canada

$2.50

Condenser 50c

Improved 4-Circuit Tuner Needs Bradieyleak

for perfect operation of detector tube

NOTHER Prominent Radio Engineer has recog- HERE are very definite reasons for the
/ s nized the unusual performance of the Bradley- success of the Bradleyleak. It is unaffected
leak! In a recent article in Popular Radio, Mr.Laurence by moisture or atmospheric conditions and has a
M. Cockaday, inventor of the Cockaday circuit, specifies ~ guaranteed range of stepless control from % to 10
the Bradleyleak as an essential part of his tuner which  megohms. The grid circuit is extremely sensitive
produces such wonderful results. Many other radio ex- and a poor grid leak can cripple the action of
perts such as Kennedy, Crosley, Amrad and Flewelling the finest tube.
endorse the Bradleyleak as a distinct achievement in Try a Bradleyleak tonight and be assured that
grid leak construction. Amrad has just adopted the your grid circuit will remain permanently adjusted
Bradleyleak for the expensive Console and table sets. for long range reception.

Is Your Grid Leak Correct? Mail This Coupon—Today!
The following table gives the approximate values ; A e S E S SS S SR SE————
of grid leak resistance recommended by vaccum : ALLEN-BRADLEY CO. :
tube manufacturers: : 287 Greenfield Ave., Milwaukee, Wis. :
Audion (De Forest) DV-6, 2 Megohms i Please send me your folder describing the Bradleyleak 8§
C-200 - - - - - - 2 Megohms 287 3 and its construction. :
C299 - - - - - - - 2to5Megohms Greenfield ¥ i
C301-A - - - - - - 2 Megohms Ave I Name. evoeeerennnnnns 5008800400000000800000 5000 []
Uuv-199 - - - - - 2to5 Megohms * :
Uv200 - - - - - - 2Megohms ) pAddress. ... cvviiieennn 00000000 0500000a6000000 M
UV201-A - - - - - 2 Megohms Manufacturers of graphite compres- 1 u
WD11 - - - - - - 3 Megohms, or more sion rheostats for over 20 years. 0000 BEa B B0 ARG AR SR A BBON BESE B BRI .
WD-12 - - - - 3Meg°hms‘ Or more L-------------------------------=
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Radio Mysteries

By H. GERNSBACK

I* all the arts, radio presents more mysteries than any other.

The reason is, perhaps. that the art is as yet quite yvoung.

To be sure, we have mysteries, or rather things that we

cannot explain in most of the arts. But in a world where

we never will know the how and why of most things, it
cannot surprise us that in such a complicated science as radio, mys-
teries abound.

OF course, when we come right down to it, our knowledge is
“extremely limited.  We have plaved with electricity for a century
and a half and yet do not know what it is. We have known life
and ifs mysteries for thousands of years and still we do not know
what life really 1s. As a rule we only know the effects of things,
but we do not know the reasons for their existence.

Turning to radio, we find that the radio expert, so-called. will
tallk glibly about cverything connected with his art  He can give
you a radio explanation for anvthing that puzzles vou, but even
he does not know and probably never will.

Take for instance, Fading, one of the common radio mysteries.
Vou listen in with your good three- or four-tube set to a station
1,000 miles away. You do not touch your set at any time, and the
concert to which you listen and which comes in strongly suddenly
starts to fade out, growing weaker and weaker until finally you
caunot hear it at all. Soon the condition reverses itsclf and the
concert comes in, faint at first, then loud, wuntil it is back to
normal audibility.

The radio expert will tell you that the answer to this mystery
is a common, cvery day, garden variety of cloud. Says he, a cloud
will he interposed hetween your radio set and the broadcast station,
and while the cloud is in the way, the fading occurs. A good ex-
planation. However, your friend sitting at your elbow is using a
supersensitive outfit, let us say a super-heterodyne. He does not
use an outdoor aerial as you do, but just a loop aerial. He is
listening to the same station, and he does not experience any fading
at all. The expert will immediately tell you: “Ah, the second set
is so scnsitive that the few waves that get through the cloud are
picked up by the super-heterodyne.”  Also a good explanation, but
somchow not very convincing.

Next on the list are Dead Spois. For instance, if you are in a
large city surrounded by sky-scrapers or other large buildings, you
will find that it is extremely difficult to receive from certain bhroad-
cast stations.  In other words, you are located in a dead spot where
receiving is extremely difficult.  We know that large buildings
absorh energy and tend to cast a sort of shadow for electromag-
netic waves over certain sections, which then become known as
dead spots.  Omn the other hand, there are large regions free from
any obstructions, and these are also dead spots.  Certain parts of
the Atlantic coast, which are flat and without obstructions of any
kind, are notorious for poor receiving. Here the explanation of
buildings as obstructions does not hold good, but these dead spots
exist and even the radwo expert is hard pressed for a plausible
answer to save his face.

Next we come to the (rystal Records—a deep thorn i the flesh
of every radio expert since radio hegan, and particularly since the
advent of broadcasting.  The crystal set is supposed to work only
within 15 and probably no more than 25 miles from the average
hroacdeast station.  No reputable manufacturer will claim a greater
distance.  Hundreds and thousands of crystal sets perform well
within these limits, but increase the distance to 30 or 40 miles
from the broadeast station and a crystal set becomes as silent as a
tomh.  That is, 99.9 per cent. of them do. On the other hand, every
radio paper is daily in receipt of letters from crystal set owners
who receive up to 500 and 1,000 miles without any trouble. More-
over, they can cover these distances regularly at will; in other
words, not because of freak atmospheric conditions. The radio
cditors promptly send out investigators to inquire into these extrava-
gant statements, and to their surprise they find that the statements
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are true. Here, then, is an impossible situation. The radio cxpert
steps in and says that the crystal set is simply receiving cuergy from
some nearby vacuum tube set, but this is also investicated and found
not to be so, hecause in certain cases investigated there was not a
vacuum tube set within a 30-mile radius. Furthermore, a crystal
set owner can get stations he wants at will, consequently there could
be no question of borrowing the encrgy from a nearby vacuum
tube set. Moreover. the crystal sets that accomplish the impossible
often are very mediocre, and as a rule, are home-made, being of the
same old circuit with the same old galena crystal.  You put it
up to the radio expert and he gnashes his teeth, looks wise and
talks of more pleasant things.

We next turn our attention to Body Cupacily: this also presents
many commdrums.  Body capacity, as cvery hroadcast listener
knows, refers to the howling heard in the phones or loud speaker
which is produced in your set, particularly when listening in to
long distance stations, when the hand is hrought near certain parts
of the outfit. "It is not always necessary to bring the hand ncar
the outfit. For instance, the writer has a large set which is so
sensitive to hody capacity that when listening to a DX station, if
he walks away from the set. the station fades out, but comes in
strong again when he walks toward the outfit.

Experts tell us that our bodies act as a sort of condenser plate
which, having a certain amount of capacity, disturbs the very finc
electrical equilibrium in a vacuum tube outfit. They also tcll us
that in certain cases the body acts as an aerial and collects waves
which tend to upset the electrical balance in the radio outfit when
the hand or other parts of the body are brought near it. But we
were not convinced by this explanation. so the other day we sus-
pended a large piece of tin sheeting on a string which was attached
to a walking cane, and moved the tin sheeting close to the radio
outfit while it was in operation. The capacily of this tin shect was
actually larger than that of a man, but strange to say, nothing
happened, and it did not disturb the rcception to any great extent.
To be sure, therc was a slight effect, but not at all to bhe com-
pared with the cffect produced by the human body—which causes us
to question: Are there many kinds of body capacity, or docs
another element enter into it, when we put our hand on a condenser
knob, bringing forth cat-calls and shrieks in the loud -talker?
This statement is made with diffidence, because we may immedi-
ately start the spiritualists and other cranks to work on body capac-
ity effects. But who knows, perhaps something will come of it if
the phenomenon is really investigated by scientists and radio engi-
neers—which so far has not happened.

Then we have our good old friend. or rather arch enemy, Static.
What our experts and scientists do not know about it would fill
many heavy volumes. If you look through the literature on static,
you come to the following results: 1, there is no static; 2, therc is
static: 3, we do not know the origin of static; 4, we koow it:
S, static travels in a wave form: 0, static is an clectrical surge, and
so on, ad infinitwm. In the meantime, when the conditions for static
are really good. that is, in the winter time, when the air is really
dry and when static electrical effects are much greater than in the
summer, we have no static.  But in the summer time, when electrical
conditions are poor, and when we should, theoretically not have
static, we have whole carloads full of it. Dry. cold air, as every-
one knows. is most suitable to produce static clectrical phenomena.
For instance, in the winter time by rubbing your feet over the rug
or carpet, as you walk over it, you can draw long sparks out of
vour knuckle when presenting 1t t{o a radiator or an electrical
fixture. On the other hand, when the air is sultry and wet, in the
summer time, this experiment does not work.

Of course, the radio expert is ready to give us an extreme.y
good cxplanation on the subject, but frankly—we do not believe
him.
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More Applause, Please!

By RAYMOND FRANCIS YATES
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E do not appreciate the value of the

air we breathe because we are not

forced to pay for it. If someone
bought up all the air and we had to go
about with gas meters tied to our shoulders,
we would suddenly realize that o'd Johnny
Boyle, Otto von Guericke and Torricelli
were great men after all. Indeed, we might
frame pictures of them for the bedroom,
and, the higher the monthly gas bill went

the more incense we would burn at their
shrine.

There are few things cheaper than air.
“Dirt cheap” used to hold, but even dirt is
pretty high nowadays, a fact that can be
vouched for by anyone who has searched
the columns of the Sunday paper in view
of “set:ling down in some little country
place.” Broadcasting, or rather the recep-
tion of broadcast programs, is the one thing

that is just as cheap as the air we brzathe.
This is so, not through the generosity of
those who supply it, but by a peculiar turn
of fate.

When broadcasting was started, listeners-
in made nightly pilgrimages to the post box
on the corner for the express purpase of
depositing their appreciation in the form of
a letter or post card. The said letter or post
card was received by the persons who fur-

For your most pleasing progrzn-{,/‘% %

My outfit is compo? of ....A

4

Signed.... .
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Here is a Goodly Batch of
Applause Cards, Each a
Little Different from the
Next, But All Full of the
Appreciation of the Sender.
These Little Pieces of Card-
board Go a Long Way in
Encouraging the Staffs of
the Boadcast Stations and
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Those Who Feed the Unre-
sponsive Microphone. Possi-
bly You Have in Mind the
Making Up of An Applause
Card, so that You Can Con-
tribute Your Appreciation
Also. You Should Be Able
to Get Some Suggestions
From These Cards.
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nished the entertainment and it pleased them.

It was the only compensation they re-
ceived. Put yourself, if you can, in their
place; would you fecl highly elated, if you
had done your very best to please an
audicnce, and found that no one thought
enough of your work to express their ap-
preciation?  You would not.

THEATRE APPLAUSE

Although we pay for the entertainment we
receive in a theatre, still the artists expect
us to applaud them. They feel hurt if we
do not, yet they arc paid for their services.
How much more chagrined the broadcasting
artist must feel when not one spark of
appreciation is shown.

This matter of radio applause is more
serious than most fans think. It is a very
fundamental problem of the

anything to gain or lose. And let it be
known that as long as broadcasting is
dependent upon free talent, it will be just
what the fans make it, good or bad. If the
fans make a concerted effort to show their
appreciation, broadcasting will be greatly
and constantly improved. If, on the other
hand, they continue with their present in-
difference, broadcasting will suffer.

If every radio fan would but realize that
the price of a good program is merely a
few postal cards, we could look forward to
the future of broadcasting with great confi-
dence, but as matters now stand, we can
hold out little hope for its improvement.

Is something fundamentally wrong with
thce present system of soliciting applause?
That is a recasonable question and one which,
if followed to its logical answer, might
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fond husbands carry their wives’ letters and
post cards in their pockets until the address
is almost worn off before they finally re-
member to mail them? It would seem that
this phenomenon attached to the mental
action involved in the dropping of a letter
in a letter box, might be one of the things
responsible for the present state of affairs.
If this is so, why would it not he a very
good idea to make a practice of mailing
once a weck?

Some of our broadcasters might also de-
cide that actions speak louder than words.
They should have applause cards printed—
thousands of them, and millions, if neces-
sary. They should have these cards in every
radio store in their vicinity. These cards
should be printed in such a manner that ap-
plause for a large number of performers
could be recorded on a single
card, so that little effort

radio art just now when
cvery hroadeast station in
the country is depending
upon free talent for the

maintenance of its programs.
ILach station owner is obli-
gated to a large numher of
people and the writer does
not know of one station
owner who is not fully con-
scious of this obligation. But
what about the radio fans,
what about those who arec
entertained, are they consci-
ous of their obligation?
Broadcast programs arc
becoming  very difficult to
prepare for the very reason
mentioned above. A large
number of the really worth-
while artists have long since
decided that the radio listen-
ers-in arc a most unappreci-

not even get applause.
Desert for all the personal satisfaction he gets.
if he does not receive even a single letter thanking him for his work
he is not likely to broadcast soon again.

“It is absolutely essential that broadcast listeners make an effort to
show their appreciation of the artist’s work in some way.
near the station, telephone, and if you find that the line is busy, send
a letter or a postal card to the artist and thank him. This is the very
least you can do, owing to the fact that the service costs you nothing
Your letter of applause to the broadcast station will
not only please the performer, but it will also inform the broadcast
station that it is doing a worth while service.”

in the first place.

Mr. Yates in his present article fully voices our opinion.
gone over the same ground several times and we stated in our January
issue, editorially, as follows:

“The public is becoming so used to radio that it takes it for granted,
never thinking that the artist, very likely, is not paid for his work.
Broadcast listeners should be aware of the fact that artists are not going
to continue broadcasting to an unappreciative public.
casting is a thankless job. You render a selection into a lifeless micro-
phone transmitter, and at the end of the performance the artist does
He might just as well perform in the Sahara
Then the next morning,

At best, broad-

would be required on the
part of a fan to register his
or her approval. Such cards
would not need to be mailed
cevery night; once a week
would suffice. The perform-
ers are not so much concern-
ed with the date on which
they receive their mail. It is
how much they receive that
interests them. Let the
broadcasters set aside a cer-
tain day of the weck for
mailing,

Perhaps  our magazines
can do more than they have
previously done toward stir-
ring up- what might he called
“fan consciousness.” If the
fan can be made tc see that
broadcasting itself is at stake,
lie may be jarred into action.

We have

If you are

ative lot. A short time ago
the writer asked one of the
lcading vaudeville stars of the country why
he did not -broadcast any more. “Huh,
broadcast,” he said with sarcasm, “the next
time I broadcast will be in somebody’s
chicken coop. The hens will at least cackle,”

If that man had received 200 or 300 letters
from the radio fans, he would still feel
kindly toward broadcasting. Considering
that his salary hits the $1,500 mark weekly,
200 letters would have been buying his ser-
vice very cheaply indeed.

The people most affected by the lack of
applause are the radio fans themselves. In
the end they are the only ones who have

Can

OMPLAINTS relating to radio inter-

ference are received daily by Secretary

of Commerce Hoover, who has become
a sort of ‘“‘foster-father” of the Art, now
regulated under the 1912 law by his Bureau
of Navigation. A recent and unique com-
muunication from a fan located on the
Florida peninsula, where ship traffic is heard
almost constantly, has caused amusement in
high official circles. The letter which fol-
lows voices a pathetic appeal from an
apostle of Hooverism, and demonstrates the
need for definite regulatory laws:
"My decar Sir:

“When you called upon mec to conserve,
I conserved. When you asked me to sweeten
my food with the milk of human kindness, I
got indigestion using Florida cane syrup in
my coffee. When you asked me to come
across, I stepped on the gas. When you
asked for help for Near kast, I went the
limit. When you asked for help for Russia,
I sent over a few safety razors and barber’s
shears.

“I have been for you in your every en-
deavor. I have Hooverized until I didn’t
know hoover who.

“Now I want RELIEF.

0 O

place a little of the blame on the broad-
casters themselves. Have the station owners
tried hard cnough to get more letters of
appreciation? They ask for them over the
air, but is this sufficient? It was sufficient
in the early days of the art, but fans are
becoming hard and calloused nowadays, and
broadcasting is simply a part of their daily
lives.
MAKE WEEKLY PRACTICE

The mere mailing of a postal card seems
to be a hard task for many. How many

At the same time he can be
made tg realize that he owes
that debt and is really obligated to pay it.

As time goes on, we shall find that the
quality of broadcasting will depend entirely
upon the amount of appreciation shown to
those who perform. This is especially the
case with the professional performers, who
think more of applause than of salary. Tt
is a simple maticr to obtain plenty of medi-
ocre neighborhood talent with or without
applause, but that is not the stuff that builds
up art and if we want the art of broadcast-
ing to improve, every receiving set owner
in the United States has simply got to do
his share.

Radio Be Hooverized ?

“I have $700 invested in a radio set. It
functions perfectly, but every program is
deadened or the fine passages lost on account
of interference.

“And this not for one night, but every
night for a year back, and from any time
in the day until I quit in disgust.

“Night after night I try, until my patience
is exhausted, to get decent reception—and
maybe for a minute, sometimes two minutes
—a song or mucic comes in as clear as a
bell, and then some deep-throated spark be-
gins to shatter the atmosphere and the am-
plifier takes it up and another station is lost.
Someone is playing with the keys of his
transmitter--or telling some buddy or some
other ‘rum runner’ that he has a date when
on shore with some ‘calico.’

“There must be some relief. Were there
periods of 10 minutes even, when one could
listen in to lectures, songs or music without
interference, I would have no complaint.
But it is incessant.

“Even when our President spoke his
eulogy of Mr. Harding, the code kept jam-
ming the atmosphere and I lost part of the
beautiful message. Surely, there can be
some measure to protect three million radio

wWwWwW americanradiohistorv com

fans from this insistent interference on
every wave-length—fellows using old-time
sets with a spark as wide as Cumberland
Gap that no wave trap can still, nor any
point on variocouplers, three condensers and
four rheostats tunc out.

“Dante’s Inferno can be no worse than
the noises that come to us here in the Penin-
sula of Florida.

“In relief work, in drives, in everything,
you have accomplished the seemingly impos-
sible—for Heaven's sake let us have re-
lief !”

Frowm a Florida Fan.

Mr. Hoover’s answer has not been made
known, but it is understood that he realizes
keenly the need for more authority to regu-
late radio, both ashore and afloat, even
though the voluntary agreement laid down
by past radio conferences has mitigated the
radio interference. Legislation defining his
duties and setting forth rules and regula-
tions as to amateur, commercial, private and
other forms of radio communication is
urgently desired by the Secretary, as well
as additional appropriations and personnel
for better and more frequent inspection of
stations which cause interference,
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The Shenandoah’s Radio [nstallation

HE variable and exacting require-

ments demanded of radio facilities

for use on the Shensndoah have

necessitated a reconstruction and re-

adjustment of the main control car
on this monstrous dirigible for accommodat-
ing the instruments employed in the trans-
mission and reception of communications.
These modifications, some of them of a
radical nature, arc such that previous de-
scriptions of the radio installation on this
airship are not applicable to the arrangement
of the equipment in its approved form.

The control car has been rebuilt to a cer-
tain extent. The gas engine which origi-
naily occupied the after section of it has
been removed and now the rear compart-
ment is occupied exclusively by radio instru-
ments. In consequence, a O6-kilowatt gas-
driven cngine gencrator has heen placed in
the forward section of the control car. From
this generating unit both alternating and
direct current is available. The alternating
current is supplied to the main transmitter,
and the direct current is used for charging
the storage batteries and supplying power
for lighting purposes.

The radio transmitting and receiving in-
struments, as well as the radio compass,
have been shifted from the forward to the
after section of the control car. The radio
facilities in their entirety are concentrated
in the rear of the control car, readily acces-
sible to one operator, or, if desirable. two
operators may conveniently manipulate the
radio apparatus.

The rebuilding of the rear section of the
control car involved the use of wood exclu-
sively, with the exception of the foundation.
The reduction of the metal to a minimum

By S.R. WINTERS

The Shenandoah, giant dirigible of the U. S. Navy, has one of the wmost complete and up-to-date radio
installations in existence. This article explains how it is used to pilot the airship and eep it in constant
contact twith its base and other stations alony its route.

On the left, the sketch
made from indications
given by the author
helps to visualize the
Radio Room on board
the Shenandoah. On
the left is the trans-
mitting apparatus and
on the table the receiv-
ing sets. Below is
shown the experimental
Radio compass equip-
ment used to determine
the efficiency of a loop
aerial on board the
airship.

in the control car is in the
interest of the operation of
the radio compass, since it
would act as a shield reduc-
ing the efficiency of the
radio-compass coil in picking
up signals.

THE RADIO COMPASS

The radio compass instal-
led on board the Shenandoah,
designed by D. H. Shallcross,
radio-compass engineer, and
a staff member, Bureau of
Enginecring, United States
Navy Department, is prob-
ably without a counterpart
in the world. It is capable
oi operating over a greater
band of wave-lengths than
any single instrument of the
kind ever built. It is the first
radio compass, so far as
known, to be installed on
lighter-than-air craft. The
location of this coil is in the
tail of the control car. The
substitution of wood for
metal in the structure on the
latter has made possible its
installation in the position
designated.

Structurally, the radio
compass is spherical in shape
and is composed of two sets
of coils—one for short waves
and both for long waves. The entire frame-
work and the windings are operative 'when
bearings are being taken on long wave-
lengths. However, in the reception of radio
signals on short.wave-lengths, only one of
the two interlinking coils may be utilized.

THE TRANSMITTER

The minimum requirement imposed upon

wwwW americanradiohistorvy com

the radie =ngineers of the Bureau of Engi-
neering specified a transmitting outfit with
an effective sending range of about 1,000

miles. This will be accomplished by the use
of a tube transmitter, operating over a wave-
length range between 500 and 1,500 meters.
An installation of an auxiliary transmitter
effective over a distance of 500 miles or
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more was also required. This requirement
has been met with the use of relatively low
power by resorting to high frequencies, a
transmitter working at 3,000 kilocycles, or
100 meters heing used.

The storage batteries {from which the
auxiliary transmitting apparatus derives its
energy are likewise the source of power for
furnishing illumination to the airship. This
source of power is also used for starting
the gas engine for operating the main trans-
mitter. Moreover, in the event of a break-
down of the gas engine for generating
power, the storage batteries are of sufficient
strength to operate the auxiliary transmit-
ter for a considerable period.

THE RECEIVER

The facilities for reception include two
types of instruments, these scts embracing
all of the wave channels. These outfits, ac-
cording to popular classification, are short
and long wave receivers. They, too, were
specially designed by the radio engineers of
the Naval Experimental and Research
Laboratory, at Bellevue, under the direc-
tion of the Bureau of Engincering. The
receiving  units  utilize amplification  with
sufficient power to permit audible reception
despite the noise developed by the ship's
engines.

THE ANTENNA SYSTEM

Regarding the antenna on the Shenandoah
--in the absence of structural details—
sufice it to say that the designers have made
a departure in that the auxiliary antenna will
function even though the ship is navigating
at a relatively low altitude. This accom-
plishment, due to the usual manner of an-
tenna suspension, is for the first time re-
alized on this type of aircraft.

In the event of an expedition to the
North Pole, the radio compass on hoard
will cnable the ship to take bearings with
the same facility that seagoing vessels now
determine and plot their courses. The radio
stations in the Arctic region from which
bearing may be made include three that are
maintained in Iceland. Other radio com-
munication points are those operated by the
Navy and War Departments in Alaska;
several in northern Russia; one in Spitz-
bergen on the 78th parallel; and Mijgbugton,
73 degrees north, on the coast of Green-
land.  These radio stations are in a posi-
tion to disperse radio signals by means of
which the Shenandoah could obtain cross
bearings.  Such high-powered radio-tele-
graph stations as Annapolis. in this coun-
try, Nauen, in Germany and Lyons, in
France, are also capable of furnishing bear-
ings.

It is probable that all high power stations
and amateurs throughout the world would
listen in for the Shenandoah on her Polar
flight.

SHENANDOAH'S EXPERIENCE

Although the 300-watt radio transmitter

The Shenandcah’s huge radio compass loop aerial.

on the Shenandoah was disconnected and
wet, when she tore loose from her mooring
mast at Lakehurst in January, Gunner J. T.
Robinson, in charge of radio, had his set
connected, dried and working within an hour
and sent cut a reassuring message to the
Kaval Air Station.

While the Shenandoal was undergoing her
rocring tests, her 300-foot aerial was also
leirg tested for capacity, inductance and re-
sistance, according to Gunner Robinson, who
vas aboard on the wild night trip. The
rzdio apparatus was disconnected and re-
rhaced by testing instruments to ascertain
tte efficiency of the present acrial, in an-

The Radio compass receiver
used on boar: the Shenandozh.
From left to right are the tun-
ing ccndensers, the Heterodyme
cabinet and the
combination
radio and au-
dio frequency
amplifiers.

LI TR ]
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When used in

1 conjunctipn  with nps
receiver an accurate position can be determined by training the loop on some long wave transmitting
station.

the compass

ticipation of installing the newly designed
1,000-mile set now kLuilding at the Naval
Radio Laboratory at Bellevue, Md,, Mr.
Robinson explains.

When the former ZR-1's nose cap gave
way, officers aud men jumped to controls,
cngines and hallast releases, but Guuner
Rohinson, in his radie shack in the control
car, sprang to his set. Tearmg loose volt-
meters, ammeters amd other testing instru-
ments, he began hooking up his transmitting
and receiving sets, so as to cstablish com-
munication with the eme station.  He found
his apparatus was wet from the driving
rain, nowever, and bad to dry it before he
could use his phones or key. In less than
an hour he had his set working, but it was
not an SOS that he sent, as most sea craft
would have been forced to do under the
circumstances—he tapped off a message that
the Shenandoeh was under control, which
put at rest any fears the Navy may have
had, and allavaed alarm among the families
of the officers and men.

Cut of the silent darkness came a’call
for NERK, the Sherandoal’s radio call; it
was WOR, at Newark, giving him his first
position ‘report, verified later by Lakehurst.
The navigators then knew where the gale
was driving their ship. '

“Communication was then good for the
remainder of the trip,” says Gunner Robin-
son. “We kept the base well informed and
they zave us weather data,” he adds, sum-

(Contimucd ou page 1517) .
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Standardizing the Ultra Radio Frequencies

By FRANCIS W. DUNMORE and FRANCIS H. ENGEL
Physicist and Asst. Physicist Bureau of Standards

The very short wave-lengths comprise a large band of fr

practical purposc. The tests carried out in various countries proved conclusively that these frequencics were &

useful for Radio communication and the Bureaw of Standards is now setting standards for these frequen-
cies. The methods used arc novel and are described in this article, especially written for Ravio News.

The complete ultra radio frequency generating set.

mounted-on each side.

HE rapid increase in the number of

radio transmitting stations throughout

the country and the subsequent in-

crease in the interference produced by

them has led to a revision of the wave
frequencies assigned to them by the Depart-
ment of Commerce. In this new allocation
the frequencies are closer together than be-
fore. These wave frequencies, in the case
of the radio broadcast stations, are only 10
kilocycles apart. The scparation is cven
less in other classes of service. It is obvious
that the effectiveness of these frequency as-
signments in keeping interference at a mini-
mum is dependent upon the accuracy with
which each station is adjusted and kept at
its allotted frequency.

Radio supervisors and station operators
will be able to maintain the stations closely
on the assigned frequencies as a result of
recent work by the United States Bureau of
Standards in improving the accuracy of its
frequency standards and making these stand-
ards more generally availahle. Several in-
dependent methods of establishing the stand-
ard of frequency were used. It is the pur-
posc of this article to describe in detail
onc method of frequency standardization
used by the department. In this method the
basis of the frequency determination was
the direct measurement of the wave-lengths
of very short waves.

The method was based upon the direct
measurcment, in linear measure, of the
wave-length of very short waves on a pair
of parallel wires. The waves thus used as
a basis had a frequency of 33,000 to 19,000
kilocycles, or wave-lengths from 9 to 16
meters.  Frequencies of lower values, that
is, in the usual radio range, were measured
in terms of these ultra-radio frequencies
through a process in which accurate fre-
quency ratios were determined from har-
monics.

This process makes use of the harmonics
in a low-frequency generating set, which
when combined with the ultra-frequency
generating set, produces a beat note in a
receiver tuned to the ultra-frequency. For
example, suppose a generating set B (Fig.
1) to be operating at a frequency of 30,000
kilocycles (10 meters), this wave-length

In the foreground are the power

requencies which until recently was not used for any

The 50-watt tube may be seen with the two coils
control panel and some extra inductors.

Fig. 2

Hook-up of the very short wave oscillator shown
above. The coils K are choke coils.

being accurately measured and maintained
by a method to be described below. Another
generating set D, the wave-length frequency
of which may be varied from 30,000 to 1.000
kilocycles (10 to 300 meters) is put in oper-
ation near the first set B. A receiving sct
C, placed near both generating sets, is tuned
to 30,000 kilocycles (10 meters). The wave-
length of D is adjusted until it is about equal
to that of B by measuring it just as B was
measured.
EXACT MEASUREMENTS

When it is so adjusted, the difference in
frequency between D and B produces a beat
note which is heard in the receiving sct C.
This note disappears when the exact adjust-
ment is obtained, that is, when the two fre-
quencies arc identical. This process is known
as the zero beat note method. The frequency
of D is then gradually decreased until a
second beat note is heard in C, anc this is
likewise madc to disappear by exact adjust-
ment. This beat note indicates that D has
been adjusted to 15,000 kilocycles (20
meters) and that its second harmonic 30.000
kilocycles (10 meters), is producing a beat
note with B which is heard at C.  Thz wave-
meter E i1s then adjusted to resonance with
D. thus establishing the 15,000-kilocycle (20-
meter) point on it.

The frequency of D is further decreased
until another beat note is heard in C. This
means that D has been decreased te 10,000
kilocycles (30 meters), its third harmonic
which is 30,000 kilocycles (10 meters) com-
bining with B, giving the beat notc heard in

The wavemeter, E, is then adjusted to
resonance with D establishing the 10,000-
kilocycle (30-meter) point on it. Thus by
continually decreasing the frequency of D,
the 4th, 5th, 6th, etc., up to the 30:h har-
monic may easily be utilized and the wave-
meter E calibrated down to 1,000 kilocycles
(300 meters). By changing the frequency
of generating set B to 20,000 kilocycles (15
meters), the wavemeter may be calibrated by
a similar process down to a frequency of 300
kilocycles (1,000 meters), and so on. The
method outlined above required the follow-
ing:

A. The development of apparatus for the
generation of very high frequencics or
short waves. :

B. An accuratc means for measuring
waves of this order of length.

C. Means for utilizing the short-wave
generating set thus standardized for

e,

The very short wave tuner connected to this detector amplifier is composed of only one turn shunted by

a vernier condenser,
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To avoid long leads the condenser is mounted directly on the detector binding posts,
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determining the frequency of the low-
frequency generating set which in turn
is used for the calibration of the stand-
ard wavemeter.

For the purpose of making these measure-
ments, an ultra radio-frequency generating
sel was necessary (see Fig. 2). Coil C con-
sists of a single turn 7.3 inches in diameter
of No. 12 B. and S. gauge copper wire for

Fig. 3. To determine the
frequencies of very short
wave-lengths, a pair of
wires coupled to an oscil-
lator and forming a circuit
through a meter are used.
The meter is moved along
the wires until maximum
reading is obtained.

—

plate coupling and a similar turn D for grid
coupling. The coils C and D were spaced
about 1.18 inches apart. J is a radio-fre-

quency by-pass condenser and may also be

used to vary the wave-length slightly. The
threc-clectrode tube used was rated at 50
watts. It was of the oxide coated filament
type. The capacity hetween the elements
of the tube, together with the coils C and
1D, form the oscillatory circuit. It is this
internal capacity which determines the up-
per limit of the frequencies obtainable with
a given tube. To keep the radio-irequency
currents out of the battery circuits, three
choke coils were used, as shown at K. The.sc
consisted of 13 turns of No. 20 copper wire
spaced 14 inch apart on a wooden core Y3
inch in diameter. These chokes were found
necessary to maintain stable operation of
the generating set.  This gencrating set pro-
duced a frequency of 33,000 kilocycles, or a
wave-length of nine meters. By connecting
w variable air condenser across the grid and
plate, the frequency could be decreased to
17,640 kilocycles (17 meters). The appa-
ratus used for measuring these ultra fre-
quencies is shown in Fig. 3.
PARALLEL WIRE SYSTEM

The parallel wire system used is shown
terminated in a wire loop. The system con-
sisted of two No. 14 bare copper wires
about 45 feet long, strung parallel between
glass insulators. The wires were separated
about 1.58 inches and were held under ten-
sion by means of two heavy springs. The
ultra radio-frequency generating set was
coupled to the looped end. The apparatus
included a control panel by means of which
the output of the generating set is held con-
stant. The wave-length 1is measured by
moving the thermo-galvanometer, suspended
irom the wires, along the wires until it
shows a maximum indication of current
(see Fig. 1). This point is marked on the
wires and the galvanometer moved still fur-
ther along the wires until a second current
maximum is indicated. The distance be-
tween these two points is one-half a wave-
length. If the parallel wires are sufficiently

—

long, a number of such points may he found.

Considerable work was done in order to
{ind the best method of indicating the reso-
nance point.  The one finally adopted was
the sliding thermo-galvanometer. It con-
sists of a  sensitive thermo-galvanometer
(full scale deflection = 115 milliamperes),
the terminals of which are counected to the
two wires through sliding contacts. The
two supports at the left are insulated from
the instrument. An interesting point in con-
nection with the use of this instrument at
frequencies of 30,000 kilocycles (10 meters)
was that a low resistance shunt across the
terminals of the instrument greatly improved
the accuracy witk which the instrument could
be set on the current maxima. The shunt
consisted of a piece of No. 14 copper wire
soldered across the terminals at the sliding
contact. By the use of this shunt the re-
sistance of the circuit was materially de-
creased so that the sharpness of resonance
was greatly improved. In fact, the point
of maximum current was so critical that a
movement of the galvanometer 0.04 inch
either way along the wire at the point of
maximum current indication gave a very
noticeable decrease in deflection. With such
4 sensitive indicator it is apparent that the
locations of the current maximum may be
accurately obtained and the distance between
them determined with great precision.

fig.
This arrangement permits the accurate measurement of ultra radio frequencies by the beat note method.
Two wave meters E and F are used to check the frequency of the generating set and beat note.
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A calibrated steel tape was used for meas-
uring distances on the parallel wires. Sev-
cral measurements of wave-lengths of tlhe
crder of nine meters have shown variations
of only .04 inch in 4.5 meters. Thus the
indicating instrument may be set on the cur-
rent maximum with an accuracy of one part
in 4,500.

MANY CHECKS MADE

Much experimental work was done on the
parallel wire method of wave-length meas-
urement in order to determine any possible
sources of error. Measurenents were made
under various conditions such as different
lengths of wires, different spacings between
wires, different sizes of wire, and different
methods of indicating current maximum, hut
none of these changes influenced the accu-
racy of the measurcments. Measurements
were also made on an entirely different par-
allel wire system located on the roof of the
radio laboratory. As a check on the method,
the results of these measurements were com-
pared with those obtained indoors on much
shorter wires, by means of the ultra radjo-
frequency wavemeter. This instrument had
a range of approximately 35,000 kilocycles
to 32,000 kilocycles (8.5 1o 9.5 meters) and
was calibrated by means of the parallel wire
system located on the roof and by two dif-
ferent methods of indicating the resonance
points on the shorter parallel wire system
indoors. The results of this calibration are
shown in curve form. It is seen from threc
curves, which are practically coincident, that
the parallel wire method of wave-length
measurement, as used, is reliable. This
method of checking the parallel wire meas-
urements would undoubtedly have revealed
any inherent error.

For the purpose of investigating the a--
curacy of the method and to keep a checlk
on the steadiness of the frequency of the
ultra  radio-frequency generating set, an
ultra radio-frequency wavemeter. as men-
tioned above, was constructed. This instru-
ment consisted of a single turn of No, §
B. and S. gauge copper wire, the terminals
of which were connected to a 50-mmf. 2-
plate variable air condenser. A fixed air
condenser was connected in parallel with the
variable air condenser. Tt consisted of two
fixed plates spaced approximately 3/64 inch

apart. The upper plate was 2% inches by
454 inches. The lower plate was 134 inches
by 4 inches. This air condenser was remov-

(Continued on page 1515)
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Wireless Achievement and Anticipation

By Sir OLIVER LODGE, D.Sc., LL.D.. F.R.S.

This latest article by Sir Oliver Lodge is full of hwman interest material. He has covered a dry subject in
a manner which most scientific men are incapable of doing.

investigation and the resultant anticipations.

Let him tell you about the work of pioncer

Radio waves are transmitted in all directions from

time with a consequent loss of energy when the

HE two things which the human race

can effectively attend to, and achieve

with some success, are Locomotion

and Communication, both developed

enormously and in an almost revolu-
tionary manner during the Nineteenth Cen-
tury; and this development has continued
during the early years of the Twentieth
Century. Very few people still living can
remember the introduction of railways into
Britain. Some can remember the introduc-
tion of electric telegraphy; many more, the
beginnings of signaling by means of cables;
while electric means of transit, and wireless
telegraphy are. developments of our own
time. ’

All electrical applications—from electric
bells to the telephone, from the transmission
of power by the dynamo to the latest mes-
sages across the Atlantic—represent the har-
nessing of the ether in the service of man
Whether a cable is used for the transmission
is a mere detail. It is like using a speaking-
tube instead of shouting across the street. Air
conveys the sound in both cases, but in one
case it is guided, and, so to speak, focussed
on a definite receiver; in the other case it is
broadcast. Electricity and magnetism and
light are affairs of the ether primarily,
though they are controlled, initiated, and
directed, by material appliances. But so far
as meré transmission is concerned, matter is
of no assistance, except that it can act as a
guide, like the walls of a speaking-tube.
Electric force, magnetism and light can go
on equally well -in a vacuum. To ether
waves, matter is mainly an obstruction.
Fortunately, however, the air, in its normal
state, has very little effect. It is essential
to the conveyance of sound. but it takes not
the slightest part in the conveyance of ether
waves.

EFFECT OF IONIZED AIR

It is possible, however, to ionize the air,
that is, to split it up into electrified particles,
the positive and negative ingredients of
which it is composed. It thus acquires elec-
trical properties, and is able to react upon
the ether: it becomes a conductor, though a
poor one. - Such air, like any other electric

the usual form of aerial employed at the present
station is communicating with only one point.

conductor, is partially opaque to ether waves,
and, like other opaque materials, it can
either obstruct those waves, absorbing them
and turning them first into electric currents
and then into heat, or it can reflect them,
somewhat a3 a mirror reflects light.

Many causes are capable of ionizing air.
Radioactive substances do it, though they
themselves are a recent discovery. But the
sun is a radioactive substance on a large
scale, and undoubtedly some ionization of the
atmosphere is due to solar radiation. There
are other causes such as the splashing and
spraying of water and the breaking of
water-drops, which by some eminent physi-
cists are considered to be capable of account-
ing for most of the electrification of clouds,
and the consequent occurrence of thunder-
storms.

Electric discharges in the atmosphere on
a small scale are very frequent; and they are
known in radio telegraphy as ‘“atmospher-
ics.” They are of no assistance, and are a
nuisance which ought to be eliminated. One
of the problems to be solved is how best

to eliminate their disturbing effect on the
reception of messages. Moreover, when
jonized air exists extensively between a send-
ing and a receiving station, it acts as a par-
tial screen and renders communication diffi-
cult, in the same sort of way that a light fog
or mist causes indistinct visibility.

Tonization is not wholly obstructive. An
ionized layer of air might assist transmission
by its reflecting power. It might, for in-
stance, cause the rays to move in a curved.
instead of a straight path. Such a helping
layer is believed to exist in the upper re-
gions of the atmosphere, for it is those upper
regions which receive and consume much of
the specially active rays from the sun.
‘Waves generated at a sending station are,
therefore, liable to be reflected and curved
round the earth by this ionized layer, when
it is placid and not too corrugated, some-
what as a whispering gallery acts in the
case of sound.

Water also is a conductor, which can
still more efficiently reflect the waves, and
thus we live between two layers—a “floor”
of water or damp soil, and a “ceiling” of
jonized air—so that ether waves cannot eas-
ily get out and travel across empty space,
which they are so well qualified to do. They
are enclosed, as it were, in a space of two
dimensions—a most fortunate circumstance,
without which wireless telegraphy at a great
distance would be impossible. Rays travel-
ing in straight lines, like light-house beams,
could not possibly travel, say, from London
‘o New York, whatever their intensity.
They would go far over the top oi a re-
ceiving station, even at a distance of only a
few hundred miles.

DETECTION OF ELECTRIC WAVES

The discovery of electric waves was made
in the latter part of the last century by
that tremendous mathematical genius Clerk
Maxwell, on the purely theoretical side.
After 20 years, Hertz showed how to pro-
duce them practically, and what was more,
how to detect them at a distance, in an
clementary and purely laboratory Fashion.
Further improvements in detecting appli-
ances were soon devised by many people
and in due time they were made amenable
to practical and commercial uses by the
energy and enterprise of Sematore Marconi
and his co-workers.

o
2
52 22

One of the greatest present-day developments is the radio wave reflector, which is capable of directing

radio waves in any desired direction.
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1 . In this_system the energy is not distributed over a wide area,
but is concentrated in the single “radio ray.”

Thus the usual losses are eliminated.
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To a public ignorant of the work of Clerk
Maxwell and Hertz, this application came
as a great surprise, and seemed very novel
and mysterious.  To physicists it did not
seem so: it was a natural application of
what was known. But when Scnatore Mar-
coni found experimentally that the waves
would actually curve around the earth and
reach the American  Continent, physicists
were surprised. It was an important dis-
covery, and the mathematician, Mr. Oliver
IHeaviside, showed how an ionized layer of
air in the upper regions must be operative,
amd could explain it.

Tuning and sclective telegraphy were re-
alized by the proper use of self-induction,
as set forth in the fundamental Lodge patent
of May, 1897,

Then came a method of detection far
superior to any that had previously been
used, namely, the vacuum valves of Pro-
fessor  [Fleming, improved, as they soon
were, into thewr present form by Dr. Lee
Delforest of America.  In these valves the
actual electrical  particles,  the clectrons,
were employed as the detecting agency, and
proved themselves far more perfect than
any material mechanism could be.  They re-
sponded  instantancously to  every fluctua-
tion, so that it became possible to transmit,
not Morse signals only, but microphonic or
telephonic speech.

IF'or some time it seemed as if speech could
only be transmitted over moderate distances.
But now, through the energy and enthusiasm
and inventive genius of a great number of
workers in all parts of the world, but espe-
cially in England and America, it has been
found possible to hear the human voice
across the Atlantic.  Not that the voice
travels any further than it did before, any
more than it travels along a telephone wire:
the voice generates electric waves, with all
its  peculiarities accurately represented in
these waves, and when those waves are col-
lected Dby a distant acrial, the electrons in
the receiving valve respond with precision
to all the fluctuations, and enable a telephone
to reproduce the speech and the tones of
vorce of the distant speaker. The achieve-
ment of speech across the Atlantic in this
mdirect way is certainly a marvelous one
which excites the admiration and to some
extent the astonishment ceven of physicists.
Nor is this likely to be the limit., The
waves that have begun to curl round the
;arth can go on even to the antipodes, and
in a short time it is likely that the human
voice in this way can reach Australia and
New Zealand.

Thus humanity will be welded together in
a manner more intimate than ever before,
and the beauty and simplicity of the ar-
rangements, the comparative ease with which
the result is effected, is very surprising.

USE OF SHOIT WAVES

It used to be thought by the early experi-
menters that to get waves to travel effec-
tively over enormous distances, the apparatus
used must be large and powerful and the
waves very long. lLong waves can cer-
tainly get through obstacles which would
stop short ones. Why? Because in going
through a slightly opaque medium, a certain
percentage of encrgy is wiped out at every
swing. The crest of cach wave will be
shghtly weaker than its predecessor. There-
fore, 1f in a given distance. say 100 miles,
there were 20 crests—which would mean
that the waves werce five miles long—there
would be a chance of a sufficient portion
getting through, even though ecach wave
were 1 per cent. weaker than the onc be-
hind it. But if the waves were only a quar-
ter mile long, there would be 400 such crests
in the 100-mile distance, and the proportion
of energy which got through would be very
slight.  If the waves were each only 100
vards long, the oscillations in the given
distance would be so numerous that no trace
could be detected, unless the opacity were
insignificant.  Hence, it appeared that long
waves had the advantage,
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The radio lighthouse, located on the coast of England, where it is being used at the present time for

the purpose of safeguarding ships at sea.

This rotates continually, sending out ‘radio rays” which

can be picked up miles at sea.

To the physicist it always seemed that
short waves ought to do Dbetter, if space
were as reasonably transparent as one might
expect it to be; that is, when the air is
hardly ionized at all, which is a condi-
tion to he expected in the absence of light.
Short wave radiation is far more intense
than long: a much greater conversion of
energy into radiation takes place.  An ordi-
nary alternator hardly radiates at all; its
waves are far teo long,  An ordinary dumb-
bell set oscillating may have but little energy,
but whatever 1t has it radiates completely.
here must, thereiore, be a compromise for
powerful signaling by waves. It is now
found that, at any rate during the night,
short waves are quite efficient, and the great
size of sending and recerving stations will
probably, in due time, be found unnecessary.
A short-wave or small station is just as ener-
getic as a big one, within limits. It pos-
sesses less enerzy, but it radiates a larger
proportion. IFor the true wave starts not
at the actual radiator, but about a quarter
wave-length distant from 1it. Ilence, the
shorter the wave, the nearer, and therefore
the more energetic, is the place from which
it starts. A radiator no bigger than a dumb-
bell can emit waves of 100 horsepower.
This was known long ago. in 1890, A very
large radiator under the same conditions is
no more intense, though it is true the emis-
sion would last longer. That would depend
on its capacity. And what is true of the
emitter is also true of the receiver. Hence.
recent experiments have redirected attention
1o the the advantages of short-wave trans-
mission. ’

Moreover, short waves are much more
amenable to discipline.  They can be pro-
jected by parabolic mirrers of reasonable
size, as Hertz showed long ago. in 1888:
that is, they can be directed, as light waves
are directed from a lighthouse, so as to
cconomize them and concentrate them in any
required direction. There can he little doubt
that this power of focussing and directing
waves will be applied more and more, so
that except for broadcasting purposes it will
not be necessary to semdd out waves in every
direction, at random,

WIRELESS CONTROL

Another improvement which is to be -ex-
pected is the attainment of greater power
of control over distant things like airplanes
and steamers, or other self-propelled float-
ing bodies. The ruddérs of such machines

wwWwW americanradiohistorvy com

can be actuated by people on them, but they
may also be actuated wirelessly by people at
a distance, so that an operator at a sending
station, manipulating his keys, may guide a
distant floating body to any desired desti-
nation, so long as he can see what it is doing
and adapt his control accordingly. An air-
plane is not so easy to adapt as a floating
body. because it has another degree of free-
dom. It can move up and down, as well as
right and left. To control it perfectly is,
therefore, not so easy. DBut none of these
things are easy. Ditlicultics are things to
overcome, and the ingenuity of those who
are working at the subject 1s more than
competent to deal with a difhculty such as
this. [t is interesting to find, moreover, that
the old-fashioned coherer, employed as a
detector, scems especially useful in these
distant-control experiments, as has been
demonstrated recently by Major Phillips.

CONTRIVANCES FOR DAMAGE

What other developments are to be ex-
pected? Unfortunately a certain amount of
energy in the present state of civilization is
directed to the opportunities for doing dam-
age; that is, directing things for deleterious
purposes. I people wish to do those things,
no doubt they will always he able to find
ways and means for so doing. It has heen
surmised that airplanes can he stopped in
mid-air.  Well, as Hertz found long ago—
and before him both Joseph Henry and
Elihu Thomson, T believe—ether waves are
powerful enough to generate little sparks in
metal conductors; and as the explasions of
oil vapor in a motor are regulated by little
sparks, it scems quite tikely that such sparks
can be generated at wrong times by the ac-
tion of waves generated at a distance. I
so, the engine mav be bronght to a stand-
still by the generation of unexplainable en-

gine trouble.  Such disturbances can  he
guarded against, when foreseen, by the

proper use of metallic screens, because metals
arc opaque to the waves, and will ward off
or reflect them harmlessly,

Contrivances for doing damage are dan-
gerous until the antidote is found. There
always is an antidote, but meanwhile much
damage may be done. Tt is lamentable that
the ingenuity of man is thus capable of being
misdirected.

Other things can be suggested of a dam-
aging character, though it is hateful to dwell

(Continued on page 1513)
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Loud Speakers and How They Work

By E. ALEXANDER

A giant loud speaker exhibited at a recent radio show with a small type for home use on top.

Below

the horn of the large one is a portable type set on a tripod.

N the everyday language of radio a loud
speaker is an instrument which will dis-
tribute the sound reproduced over a
large area and with sufficient volume to
enable the sound to be heard without

the necessity of wearing the head-phones.
The head-phones fuiiction in exactly the same
way as a loud speaker, but the column of air
‘o be vibrated is so much smaller that a
tess powerful replcducer is needed to make
the sound comfort-
ably audible. In ad-
dition, the column of
air is entirely en-
closed, while in the
case of the loud
speaker the sound
has to be broadcast
into the surrounding
air.

It is a common fal-
lacy that loud speak-
ers are a radio in-
vention. This is very
far from being the
case. Loud speakers
were in use long be-
fore radio was in-
vented and have been
in successful opera-
tion ever since. The
phonograph is a typi-
cal example. Before
the advent of radio,
electrically operated
loud speakers were
used on ships where
they were, and still
are, needed for trans-
mitting orders. This
type of loud speaker
attained a very high
eficiency and un-
doubtedly formed the basis of some of the

better instruments now used in radio.

.g/ap/;my/v

Fig. 1. The phonogrzph
reproducer, showing how

a column of air is set in
motion by a diaphragm.

It will help us to understand loud speakers
if we run over the properties, makeup, and
action of the ordinary type of telephone re-
ceiver. The first essential is to impart vi-
brations to the air. This is generally done
by hitting it! The action is usually, alas,
performed by means of a metal plate gener-

tffective area
Areq of Ziazpbragiy

Fig. 2. The useful area of this diaphragm is re-
duced about one-half because of the obstruction.

ally known as a diaphragm, which “hits”
the air by its movement and imparts the
necessary vibrations to it. The vibrations
hus created travel as waves through the
air and, impinging on our ears, convey to
us the sensation of sound. In the case of
head-receiver telephones, the air thus hit is,
in form, a small column enclosed in the
chamber formed by the head-phones and our
ears. In the case of the loud speakers, how-
ever, the air thus hit and vibrated is of an
immensely larger volume and is only en-
closed (when it is in use indoors) by the
walls of the room.

MOVEMENT OF DIAPHRAGM

The movement of the diaphragm is ob-
tained by magnetic action. An iron dia-
phragm, clamped around its periphery, is
supported above an electro-magnet consisting

wwwW americanradiohistorvy com

In this article the writer describes a number of interesting experiments with home-made loud speakers, and
explams the principles wpon which the commercial types are based.

of a permanent magnet (to give a constant
tension to the d1aphravm), w1th an electro-
magnet superimposed upon it to vibrate' the
dlaphraom The varying current which
comes from the radic receiving set- passes
through the coils of the superimposed elec-
tro-magnet, vibrating it and reproducing the
sounds originating from the broadcast sta-
tion.

A telephone receiver or loud speaker is,
therefore, an exceedingly simple piece of
apparatus.

It may be thought that from the foregoing
remarks the making of an efficient loud
speaker is a simple matter requiring small
skill and certainly no experiment and re-
search. This is very far from being the
case. Simple though the actual operation of
a loud speaker may be, the instrument itself
is most difficult to design. Endless trial and
experiment is needed to produce an article in
any degree efficient. My first home-made
loud speaker was built in 1915, and con-
sisted of a cone attached to an ordinary ear-
piece. Later I became more ambiticus, and
the horn portion became a biscuit tin of
larger volume. Crude though these devices
were, they served their purpose admirably.
On two occasions it was used to broadcast
(over land line) a concert in the trenches
during the war.

These experiments were my first real in-
troduction to the problem of “loud speaking.”
The end of 1918 found me trying to pro-
duce a distortionless instrument for speech
and here my real difficulties started. Inci-
dentally, judging from the reproduction
given by the various models then marketed,
I was not entirely alone in my difficulties.

It may be interesting to give an account of
some of the outstanding points in my experi-
ments as it may lead some thoughtful person
to produce a new device working on a new
principle, more satisfactory than any yet de-
vised.

We have already seen that the funda-
mental principle of sound reproducticn is
that the air is struck to produce vibrations.
The problem to solve is the best nzans of
“hitting” or imparting the necessary wibra-
tions to the air.

MUSICAL INSTRUMENTS

Musical instruments, generally, employ one
of two methods of setting the air in motion.
Either a reed or string is vibrated, or a
column of air is Set in motion (e1ther by the
player’s lungs or an air pump) and is made
to impinge upon a sharp edge, the impact in
all cases causing the air to vibrate. Such

Llectromagneric coupling

z"/fr/‘m/zm}/;f/‘:

An example of electro magnetic coupling.

Fig. 3.
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Fig. 4. Details of the usual forni of loud speaker.

methods can only produce a limited range of
note or frequency of vibration owing to the
nature of the string, reed, or column of air,
and are ohviously unsuitable to reproduce the
multitude of vibrations covering the whole
audible range of sound. Another method
has had to be sought wherein the member
whieh impacts the air has no particular
natural frequency and can be vibrated over
the whole range of audible sound. R

This problem first presented itself when
the telephotie and the phonograph were in-
vented, and the method employed, developed
and adhered to, has been the diaphragm. A
small circular flat plate about 2 inches in
diameter is clamped at its periphery, and
vibrations are imparted to a column of air.

On examining the action of a diaphragm
one is surprised at the excellence and effi-
ciency of its reproduction. In the first place.
being clamped about its periphery it is
damped. This is actually an advantage.
When the diaphragm is vibrated, a series of
ripples, similar to those produced when a
stone is thrown into a pond, are formed in
the diaphragm and spread outward over it.
These ripples die away slowly towards the
periphery and, as all the vibrations are of
different frequencies, some tend to die away
earlier than others. There is thus a ten-

Fig. 5.

Another type of commercial loud speaker.

dency to catch up with the slower ones.
When this super-imposition occurs, .some
notes are either unduly reinforced or nulli-
fied, the resultant sound being either too
strong or too weak. In either case it is an
undesirable note. The damping action tends
to minimize this. Again, as it is impossible
to obtain a material for the diaphragm which
will not introduce a natural frequency of
its own, certain notes impressed on the dia-
phragm will coincide with this natural fre-
quency, and harmonics will result. Gener-
ally a fairly high-pitched ringing note is the
result.

To avoid these difficulties, the useful area
of the diaphragm has to be reduced to about
half an inch diameter, which means that this
area of any diaphragm is only about 1/16
of the total area. The whole of this useful
area is concentrated about the center, where
the means of setting it in motion are in all
cases situated.

MEANS OF OPERATION

The means of actuating the diaphragm are
two—electromagnetic and mechanical. In
cither case the coupling has to be of a'very
positive nature or subsidiary vibrations are
set up. More depends on this coupling than
is generally supposed, and often the poor re-
sults obtained can be directly traced to this
source. )

The phonograph and. some loud speakers

Digphragm
Bobdins cop-
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Fig. 6. A direct mechanically coupled loud speaker.

are examples of the direct mechanical coup-
ling, and the telephone is an example of
electro-magnetic operation. In the case of
the direct mechanical coupling, a rod, lever
or reed is rigidly clamped to the center of
the diaphragm. In the electromagnetic
coupling the diaphragm is a thin sheet of
soft iron which is in a magnetic circuit.
The particular disadvantages under which
the direct mechanical type works, are the
nature of the material and the necessity of
rigid coupling. The nature of the material
is such that it must have a natural fre-
quency of its own. The rigid coupling pro-
duces distortion. Nevertheless, this type sui-
fers less than the electro-magnetic type, as
in the latter type the diaphragm must of
necessity be iron, a very poor substance with
which to produce pure tones. Mica or
glass can be used in the mechanical types.

THE IRON DIAPHRAGM

In the case of the iron diaphragm, the
nature of its method of operation necessitates
the gap in the magnetic field being a mini-
mum, a rapid diminution of strength of pull
being caused by an increase in the gap. If
the diaphragm is near the poles of the mag-
net and the gap therefore small, the dia-
phragm occasionally strikes the pole pieces.
If sitwated at any distance from them, the
pull is tremendously diminished. Means of
adjustment of the gap are usually provided.
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Fig. 7. An electrostatic louz_i speaker employing
direct coupling.

The actual construction of the different
types of loud speakers varies with each make
of instrument. Mainly, however, they {all
into three categories. The first is generally
nothing more than a superior single tele-
phone receiver, having a horn or sound ex-
panding device attached. The second is an
electro-magnetic system attached directly
and mechanically to a diaphragm, also with
a horn attached. The third is an electro-
static ‘'method mechanically coupled directly
to a diaphragm to which the usual horn 1s
attached.

The telephone receivers again fall into
two main categories. There is the type
where a permanent maguet has soft iron pole
pieces attached on which are wound coils of
wire, these coils being connected to the
source of varying current. The pole pieces
are disposed at the center of the diaphragm.
A refinement of this type is a type in which
the magnetic circuit is completed wig the
diaphragm, concentrating all the lines of
force through it, thereby increasing its sen-
sitivity. A further refinement consists in
placing a reed between the pole pieces and
attaching the reed to the diaphragm.

The type, which employs an electro-mag-
netic systém directly mechanically coupled
to a diaphragm, has an electro-magnet, (gen-
erally pot-shaped) which is energized from a
separate source. Suspended in this field and
directly mechanically coupled by a rod or lever
to the diaphragm, is a coil of wire connected
to the source of varying current. Here the
action is that the varying current in the sus-
pended coil produces a varying magnetic field
which interacts with the magnetic field of
the main electro-magnet and by reason of
the direct mechanical coupling vibrates the
diaphragm. .

THE ELECTROSTATIC METHOD

The electrostatic method employs a pe-
culiar principle of surface attraction. In
construction it usually takes the form of an
agate, cylindrical drum over which a copper,

(Continued on page 1504)

Fig. 8. General method of expanding the vibrat-
ing column of air as used in phonographs.
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By WALT. S. THOMPSON. Jr.

Today we may view large audicnces listening to lectures, speeches and wmusic with no personage or orchesira in
electrical contrivance to which loud speakers are altached. The public address

sight, merely an

HE public address system described
here may be said to consist of elec-
trical equipment to amplify a
speaker’s voice so that it can be
heard by larger audiences than could
otherwise be addressed by one man.

The . development of such amplifying and
repeating equipment for audio frequency cur-
rents has been going on for many years,
prior even to the introduction of the three-
electrode vacuum tube. During this period
oi development various types of mechanical
repeaters were introduced and successfully
used and the two-electrode vacuum tube was
tried as an amplifier. The development of
the three-electrode vacuum tube has led
to the modern telephone repeater and to
many other appliances, the purpose of which
is to amplify smali electrical currents. The
numerous uses {or such appliances have led
to a high state of development of the am-
plifier for various purposes of which the
public address system is one.

In order to discuss the application of pube
lic address systems to radio communication
they will be considered in three sections.

used cxtensively for just such purposes.

“Pick-up’” apparatus which is
placed near the speaker or en-
tertainers to convert the sound
waves into electrical waves;
vacuum tube amplifiers for am-
plifying these currents; and
“receiver-projectors” for con-
verting these currents into
sound waves and distributing
the sound to ‘the audience. The
pick-up apparatus and an am-
plifier make up the speech in-
put equipment necessary when
a radio transmitting station
broadcasts a program. An
amplifier with its receiver-pro-
jectors make up the public
address installation which may
be used in conjunction with a
receiving set to entertain a
- large audience with programs
being broadcast from transmit-
ting stations,

Installations of speech input
equipment are very common to-
day and make possible the
broadcasting of operas, plays,

MG,

T h e apparatus
mounted on this
panel, amplify
the voice or
music millions
of times and
make it pos-
sible for a per-
former to be
heard through
loud speakers by«
very large audi-
ences, even out
of doors. On
the left is shown
a back view of
the panel, and
on the right the
front view of
same. Note the
power trans-
formers, filter
condensers and
power tubes.
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speeches and church services.
The improvement in the pro-
grams being broadcast today over those of
two vears ago is due, to a large extent, to
such installations so that their importance
cannot be overestimated.

The use of the public address installa-
tions with radio receiving sets 1s not so

Long hne receiving

J Jnput /r'o{zsz‘brmfi
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Radio and the Public Address System

?

system is being

common but opens a large held in the way
of entertainment. Such an installation in a
hall or auditorium, would enabls people to
gather there and hear the best the world has
to offer in the way of music or speeches.
There seem to be endless possibilities in this
field, particularly in towns and hamlets
where the inhabitants seldom get a chance
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to hear fine things. Even in this radio
age, everybody cannot afford a good receiving
set, but if an installation of this sort were
municipally supported, everybody could en-
joy one at a low individual expense.

THE SUCCESS OF AN INSTALLATION

There are two principal requirements for
a successful radio-public address system,
namely, it must reproduce the sounds faith-
fully and this faithiul reproduction must
be loud enough and sufficiently well distrib-
uted so that all the audience will hear it
comiortably.

The natural and faithful reproduction de-
pends upon numerous factors, the most im-
portant of which are as follows: The acous-
tics of the space in which the sound origi-
nates, the characteristics of the system it-
self, and the acoustics of the space where
the sounds are reproduced.

In discussing the acoustics of the space in
which the sounds originate or in which they
are reproduced, three important factors must
be considered. These are the effects of echo,
of reverberation and of resonance.

An echo is a familiar phenomenon caused
by reflection. It is evidenced by having two or
more distinct impressions of the same sound
reach the ear. The first sound comes direct-
ly from the source; the others are reflected
from walls, buildiugs, or trees. Troubles en-
countered from echoes usually occur only
in the space where the sounds are being re-
produced and then only in large buildings or
in open spaces surrounded by trees or build-
ings. In some auditoriums where the walls
or ceilings form large curved surfaces,
sounds may be reflected from these surfaces
to certain focal points where the volume of
sound is exceedingly great. When these
points occur in the space occupied by the au-
dience, the character of the sound may be
greatly altered and badly confused. To avoid
such difficulties, tests must be made to deter-
mine the proper arrangement for the pro-
jectors.

The term “reverberation” applies to a
similar phenomenon when the reflected sound
reaches the ear before the original sound
has ceased. Thus each syllable interferes
with itself and also with following sylla-
bles. When there is this hangover effect be-
tween the syllables, sound absorbing material
may be so distributed within the space as to
decrease the time required for the sound
to die away after its source has ceased emit-
ting.

The effects of resonance are seldom no-
ticed in connection with the reproduction of
amplified sounds, although it is of great im-
portance in connection with the mounting of
the “pick-up” apparatus. Resonance produces
a distortion due to the unequal amplification
of various frequencies and usually results
from an attempt to hide the transmitter in
some sort of small housing. A screen cover
which protects the transmitter from me-
chanical injuries and in no way interferes
with the sound reaching it is the best form
of housing from the acoustic standpoint.
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From the above discussion it is evident
that the acoustics of the space in which pro-
jectors are used are of considerable import-
ance and that great care should be taken in
the arrangement of the projectors if distor-
tion is to be avoided.

CHARACTERISTICS OF THE SYSTEM

The first requirement for the system itself
is that it should reproduce the sounds natur-
ally and faithfully. This requires that the
reproduced sounds contain all the frequen-
cies in the original and no others, and that
they shall all have the same relative inten-
sities as in the original. The imperfect sys-
tem causes distortion either by the unequal

The Type of Loud

Speaker Employed in

Connection with the

Public Address Sys-
tem.

amplification of different frequencies or by
the introduction of frequencies which were
not present in the original sounds.

This system meets these requirements, not
by making the distortion in one part of the
system cancel that in another part, but by
keeping the distortion in each part at a min-
imum. This allows special systems to be
built up from standard elements, to furnish
any form of service required.

The elimination of distortion for practical
purposes is secured by providing for near-
ly uniform amplification and transmission
of all frequencies from 60 to 6000 cycles
per second. Suppression of the lower fre-
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quencies will make the sound “‘tinny’’; sup-
pression of the higher frequencies will make
the speech sound “muffled.”

The second requirement is that the re-
production shall be loud enough to be heard
comfortably and enough above any casual
noises for good intelligibility. This is met
by providing amplifiers of sufficient power
for the space in which the program is to be
heard, and by keeping the sounds at least
10,000 times as loud as the noise at every
step of the transmission. Amplifiers have
been developed which will give an output of
40 watts of speech energy. This amount of
power when distributed to several projectors
properly located will adequately cover an
audience of several hundred thousand.

DESCRIPTION OF APPARATUS

The public address system in its commer-
cial form has been developed and manu-
factured in various types for use with dif-
ferent sized audiences although all types are
essentially the same except in size and power
output.

One or more transmitters are used to pick
up the sound waves and are located near
the speaker or entertainers. The output
from these transmitters goes to a switching
panel where means are provided for con-
necting the various transmitters to the am-
pliter. From this panel the transmitter cur-
rents go to the transmitter amplifier which
is capable of amplifying them to a power
level suitable for conuection to the telephone
lines running to the radio broadcasting sta-
tion.

The output from the radio receiving set,
which we will assume contains an amplifier
equivalent to the transmitter amplifier, is
taken to a power amplifier which in turn is
connected to a control panel where switches
and a multistep auto-transformer are pro-
vided for the regulation of the projector
currents. On another panel is an indicating
meter which shows the operator what vol-
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Circuit Diagram of the Speech Input Amplifier Used in Conjunction with the Distant Talking
Transmitter.
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ume output is being delivered to the projec-
tors and enables him to govern the intensity
of the reproduced sounds. These projectors
transform the electric current into sound
waves and distribute them.

It is interesting to note that the power out-
put of the transmitter is in the order of
10-®* watts. The transmitter amplifier is
designed to give a maximum amplification
of 120,000,000 times, but with average trans-
nitter input the fnll amplification is not used.

An idea of the amount of power delivered
to the projectors in the largest outdoor sys-
tems can be obtained from the statement that
it would operate all the 14,000,000 telephone
receivers in use by the Bell System, if they
were connected directly across its output.

The transmitter used is the result of much
development and was designed for quality
rather than sensitivity. A metal diaphragm
is stretched so as to have its natural period
of vibration above the higher frequencies en-
countered in speech and music. The dia-
phragm is supported very close to a fixed
metal plate in order that the thin film of air
between them will damp the motion of the
diaphragm. Two carbon buttons are used,
one on each side of the diaphragm, and so
conuected that the distortion in one button
tends to counteract that of the other. This
is known as the “push-pull” arrangement.
Because of distortion, no collecting horn or
mouthpiece is permitted. although the trans-
mitter is usually five to six feet from the
speaker. The transmitter is protected from
building vibrations by a spring suspension
and from mechanical injuries by a screen en-
closure.

The switching panel enables the opera-
tor to switch quickly from one transmitter
to another in case the center of activities
changes from one place to another. This
panel also permits more than one trans-
mitter to be used at once.

The speech input amplifier i§ usually a

ver.

ettt "

three-stage amplifier provided with poten-
tiometer means for controlling the amplifi-
cation over a long range. The tube fila-
ments are heated by a 12-volt storage
battery, the plate potential being either 130
or 350 volts. This amplifier was designed
to give equal amplification of all the im-
portant frequencies in the voice range and
has a maximum power output of 0.3 watt
when a 3530-volt plate potential is used.
POWER AMPLIFIERS

The power amplifier which we have as-
sumed has been connected to the radio re-
ceiving set is a four-tube amplifier, so con-
nected that but one stage of amplification is
ohtained. The tubes are connected m the

Photograph of the Interior of the Loud Speaking
Receiver. Note the Corrugated Diaphragm.

push-pull arrangement, each side consisting
of two power tubes in parallel. This ar-
rangement of tubes delivers more power for
equal quality than the same number of tubes
connected in the multiple arrangement, due
to the fact that tubes may be worked beyond
the straight part of the characteristic curves.
This amplifier gives a power amplification
ratio of about 200 and gives practically uni-
form gain for all important frequencies in
the voice range. Since it requires a higher
input volume than can be furnished by a
radio receiver the output of the latter is

Radio News for April, 1924
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Armature.

usually amplified by the speech input am-
plifier of three stages.

The projectors consist of a loud-speaking
receiver and horn to convert the audio fre-
quency currents into sound waves and to dis-
tribute them to the audience. The receiver
will carry several watts with little distortion.
A light spring supported armatnre is mount-
ed between the poles of a permanent mag-
net and passes through the center of the
coils carrying the voice currents. A con-
necting link fastens one end of this arma-
ture to an impregnated cloth diaphragm.
The diaphragm is corrugated to permit vi-
brations of large amplitude. One of these
receivers equipped with its horns will pro-
ject speech a distance of a thousand feet
under normal weather conditions.

SOME USES

The usefulness of such an installation has
been proven on many occasions, a few of
which are enumerated below. The broadcast-
ing of the opera “Aida” from Kingsbridge
Armory and the Philharmonic conceris from
the Great Hall of the College of the City of
New York; the broadcasting of football and
baseball games play by play; the demonstra-
tion of two-way operation as given at the
mid-winter convention of the American In-
stitute of Electrical Engineers in February,
1923, when a joint meeting was held between
1,000 members in New York and 500 in
Chicago; and the meeting of the Alumni of
Lehigh University in various cities through-
out the United States, cach keeping in touch
with the New York meeting by a radio-
public address system. This last denionstra-
tion was on October 5, 1923, and marked
the beginning of a drive for an Endowment
Fund for Lehigh, the New York program
being simultaneously broadcast from WEAF
in New York, WOO in Philadelphia. KDKA
in Pittsburgh and KYW in Chicago.

U. S. Brazilian Expedition to Carry Radio

ROM the Arctic, radio is keeping Mac-
Millan in touch with the world; the
Shenandoah will carry radio to the Pole
itself; now comes Dr. A. Hamilton Rice,
who plans a radio equipped expedition into
the Brazilian tropics under the equator.
Perils of the cold northern nights and in-
terference of the Aurora will be offset in
the unexplored wilds of South America, by
savages, animals and insects, and the terrific
static found in the vicinity of the equator.
John H. Swanson, the radio aide, however,
expects to conquer all difficulties and main-
tain radio communication with the world
from deep within the hot primeval jungles.
Although all radio permits must be se-
cured from the Brazilian authorities, the
Department of Commerce has given the ex-

pedition a temporary mobile call for identi-
fying its base and portable stations. It is
“WJS.” Curiously, by transposing the first
two letters of the call. the initials of the
radio expert—]. W. Swanson—are formed.

Carrying several complete sets of radio
transmitting and receiving apparatus, this
party of American explorers including 10
white men and one woman will leave New
York late in March for the headwaters of
the Amazon River. Primarily the explora-
tion is geographical and geodetic, but ex-
tensive experiments in radio in the jungles
of Brazil will play an important part each
day, serving a dual role; bringing in stand-
dard time signals for use in longitudinal de-
terminations, as well as current news and
entertainment, and sending out brief descrip-

www americanradiohistorvy com

tions of progress and discoveries. Approxi-
mately $12,000 worth of radio equipment will
be carried. All radio equipment is of the
latest type and much of the apparatus is
specially built.
THE PARTY

The party is headed by Dr. Rice, of New
York, a scientist, who has previously ex-
plored in Brazil and is working in the in-
terest of the American and Royal Geographic
Societies. His wife, formerly Mrs. Widuer.
of Philadelphia, will accompany him, fore-
going her social activities and braving the
heat, pests and dangers of the tropics.

Radio work is to be under the direction
of former Inspector John W. Swanson, of
New York. who is on a vear’s leave from the

(Continued on page 1466)
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Recent Novelties in Thermionic Tubes for Radio Work
By J. A. FLEMING, M.A., D.Sc.. F.R.S.

HE applications of the three-electrode

thermionic valve., or triode. or elec-

tron tube, as it is variously called in

physics and in radio work, are al-

most endless. It not only serves as
detector, amplifier and generator of elec-
tric oscillations in wireless work, but it
gives us in the physical laboratory a new
mnstrument of great utility.

The three-clectrode receiving valve of the
ordinary type with spiral wire grid and cyl-
inder anode can he used as a very sensitive
potential indicator for high frequency volt-
ages. It is used in all those systems of
measurement which are called null methods.

]
1]

Fig. 7. The Grid-Filament Flow in This Cir-
cuit is Reduced to Zero by the Smallest High
Frequency Oscillation in the Plate Circuit.

If we take an ardinary receiving valve
and heat the filament as usual by a few
storage cells, conneet the grid terminal
with the positive Alament terminal, and in-
sert i positive galvanometer in that circuit,
the galvanometer will indicate a negative
current flowing from the arid to the fila-
ment through the internal circuit. This is
called the “Edison effect,” having heen
first noticed by Mr. Edison in 1883 while
experimenting with one of his early incan-
descent carbon filament electric lamps. Ve
can increase this current by inserting one
or two cells of battery with the negative
pole connected to the filament in the inter-
nal circuit connecting the grid and the fla-
ment. If the plate is then connected with
the filament by a second circuit containing
one coil of an oscillation transformer, the
most  feehle high frequency oscillations
brought to hear in this circuit will reduce
the normal direct grid-filament current to
zero.  The circuit arrangement is depicted
in Fig. 7.

The creation of even a feeble high fre-
quency clectric ficld between the plate and
the filament seems to prevent at once the
flow of the clectrons from the filament to
the grid.

8
fiil

Fig. 8. nt
Measurement of Unknown Capacities.

Wheatstone Bridge Arrangement for the

Amony the many uses the vaciwm tube cun be put o
Y

PART (i

prehensive wmanner,

This arrangement is a very sensitive
means of detecting the absence of high fre-
quency potential differences. 1f we desire
to measure the unknown capacity of a small
condenser by comparing it with the capac-
ity of a variable air condenser of known
capacity we can proceed as follows:

Connect two air condensers of adjustable
and equal capacity (C, and C.) and the con-
densers of known and unknown capac-
ity (C, and C) in the manner of a Wheat-
stone Bridge (see Fig. 8). Supply the two
points P and @ with high frequency alter-
nating current obtained from a valve oscil-
lator.

USE IN MEASUREMENTS

Connect one of the apposite corners of the
quadrilateral to the plate of a three-elec-
trode valve and the other to the filament.
Then rotate the movable plates of the var-
iable air condenser C; until the current read-
ing on the galvanometer A, (in the grid-
filament circuit) remains the same when
the high frequency supply is cut off. The
capacity of the variable air condenser C, will
then be equal to that of the condenser C of
unknown capacity.

In experiments of this kind the author em-
ployed the above method to measure the di-
electric constant of certain oils and liquids
as follows;

Determine the Crest

Circuit Used to
Factor of Any Wave Form.

Fig. 10.

A condenser was made by fixing eight or
nine small shects of stiff zine, each about 3
mches wide, 6 inches long, separated 4 inch,
to an chonite slab. Alternate sheets of metal
were connected togther forming an air con-
denser.  These plates may be inserted in a
glass case in which insulating liquid dielec-
tric of any kind could be placed to cover the
plates.  The dielectric constant of the liquid
tested is the ratio of the capacity of the
condenser when immersed in the liquid to its
capacity with air as the dielectric.

The variable air condenser C, emploved
to balance the capacity of the zinc plate con-
denser was an ordinary one similar to those
found in any radio set. only it had previously
been calibrated.

In this manner the capacity of the zinc
condenser was measured with the plates in
air and in oil and other liquids. Dielectric
constants thus determined were: turpentine,
2.05; bencine, 2.35; transformer oil 229;
olizte oil, 3.16.

These figures were for {frequencies of
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15 the measurement or calibration of clecirical appa-
ratus such as condensers and inductances. Dr. Fleming has covered this phase in an wmteresting and com-

30,000 to 62,000 and are in very fair agree-
ment with those ohtained by other methods.

USE IN PHYSICAL MEASUREMENTS

Another very interesting application of the
thermionic valve in the measurement of phys-
ical quantities has been made by Professor
R. Whiddington of Leeds University, Eng-
land.

He constructed two oscillating valve cir-
cuits in close proximity to cach other and
in each of these the plate and grid circuits
are closely coupled and tuned by conden-
sers so as to set up oscillations. These two-
valve circuits (see Fig. 9) have condensers

Fig. 9A. Oscillating Circuit Used in Conjunc-
tion With Fig. 9B to Determine Change in Con-
denser Plates.

C, and C, across their plate coils. One is
of fixed capacity (C,). The other () is
composed of a pair of plates so arranged
that the distance separating them may be
altered by an extremely small amount, thus
making its capacity very critical.

If these two oscillator circuits are tuned
to frequencies which differ but slightly and
their oscillations listened to with a receiv-
ing circuit, “beats” will be heard which
may. by proper tuning, be made slow
enough to count.

If the distance separating the plates of the
variable condenser is varied slightly the
capacity of the condenser will be changed
and the natural frequency of its circuit
will be altered. The result will be a change
in the frequency of the “beats.” Since the
number of beats per second is equal to the
difference in the frequencics of the two os-
cillating circuits, it follows that the change
in the number of “beats” will denote the
change in frequency. If it is a parallel
plate condenser its capacity is equal to the
arca of each plate in square centimeters
multiplied by 12,56, times the distance be-
tween the plates.

(Continued on page 1470)
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Fig. 9B. Any change in Condenser C, is Easily
Measured by Corresponding Change in the Beat
Note Produced in This Circuit.
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'Radio News’ Radio Music Contest

The three musical selections which the judges of the Radio Music Contest selected for publication. *‘Listen In,’ although not a prize winner was SO

favorably commented upon that it was published along with the two prize winners.

UR readers will remember the
Radio Music Contest staged last
September, the results of which
were announced in the February
issuc of Rapto NEws.

We offered two first prizes of $150.00 each
for the best Radio Jazz and Radio March.
The prize winners were announced in our
February issue as follows:

Radio Jazz entry No. 25, composition by
Lindsay McPhail, lyrics by Jack Nelson,
4501 Lake Park Avenue, Chicago, Ilinois,
prize $150.00.

Radio March, entry No. 43, composition by
Bert Green, 53 Yale Street, Springfield,
Mass., prize $150.00.

Keeping our promise to have this music
published and to popularize it solely by radio,
we are pleased to reproduce herewith the
- title pages, and the first music pages of the
two prize winners. Also, we publish com-
position entitled “Listen In” music by
Edward Riley, lyrics by Ray W. Lockard,
which received a great many votes when the

piece was broadcast from station WJZ on
November 24, 1923, but which did not win a
prize. It was, however, favorably consid-
ered by the publishers and they decided to
publish this piece as well. The Judges of
the contest were as follows:

Hugo Ricsenfeld—Musical director and
famous conductor of the Rialto, Rivoli and
Criterion Theatres, New York. Ted Lew:s,
of the well-known Ted Lewis Band and the
Ted Lewis Frolics. The Jazz Master.
Vincent Lopes—Leader of the Pennsylvania
Hotel Orchestras. Leo B. Riggs—Musical
director of the Hotel Astor Orchestra, New
York City. Milton J. Cross—'‘Announcer
AJN”, of “Broadcast Central WJZ”, New
York, member of Institute of Musical Arts,
and member of Paulist Choristers. H.
Gernsback, Editor.

The judges were almost unanimous in their
decision, and as the music is now available
there is no reason why the readers cannot
convince themselves as to whether their
judgment was sound.

These pieces all have radio characteristics,

such as imitation of static, tube noises, etc.
The pieces will soon be heard over the radio
from your favorite broadcast station.

It is the aim of Rapio News to prove to
the world that musical compositions can be
popularized entirely by radio, notwithstand-
ing the music publishers’ trust which has in
the past tried to force broadcasters to pay
them a royalty on every piece of music
broadcast. The Rapio NEws’ policy will be
to release from time to time new music which
will be furnished to broadcasters without any
charge whatsoever. The composers will be
paid a 10 per cent. royalty on all of the
music sold, whether sheet music, phonograph
records or player rolls.

From time to time we will come back to
this subject and will tell our readers how
this new policy is working and if it is pos-
sible to popularize music by radio exclusively.
In the meanwhile, if you have a good piece
of music that you desire us to popularize,
you may send it in. \We have now an expert
staff which will quickly pass on the merits
of any piece.

Try This on Your Loud Speaker

HE following experiments, while in-

volving no new principles or theories,

may nevertheless prove interesting to
the broadcast listener, particularly when a
little variety in the evening program 1s
desired.

All the apparatus required is a two-stage
audio amplifier, a single head phone and a
loud speaker (a single phone with a horn
attached to it will do for a loud speaker).

For experiment, No. 1: Connect the head
phonc to the input terminals of the ampli-
fier. i.e., across the primary of the first
audio transformer. Light the tubes and
plug in the loud speaker on the second stage
in the usual manner. (See sketch.) Hold
the head phone with hands cupped around it
to form a mouth-piece and talk into it in a
low voice. The voice will be reproduced in
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How to connect the apparatus for the experi-
ments described in this article,
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the loud speaker with greatly increased
volume.

The reader can easily think of a dozen
different ways of amusing himself with this
experiment. Just as a suggestion, try this
at your. next party. Set up the loud speaker
in the parlor where the guests are assembled
and run a long telephone cord to the radio
set in some other part of the house. Tune
in a selection from some local broadcast
station and plug in the loud speaker. At
the end of the selection switch oft the de-
tector circuit and do your own “announc-
ing,” giving the station as “England”
“Australia” or “Honolulu” (the sky is the
limit). The effect on the audienc2 will be
startling, to say the least.

(Continued on page 1498)
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The Menace to Radio Broadcasting

By M. L. MUBLEMAN, A.M.[.R.E.

O you, as one of the vast multitude

of hroadcast listeners, fully realize

the deplorable condition into which

radio broadcasting has plunged?

Are you aware of the fact that if
the present situation is allowed to continue
it will eventually choke, smother, snuff out
the life of radio broadcasting, the only na-
tional amusement, diversion. or  whatever
you wish to call it, that has been given to
the public free of charge, open to the lowly
as wcell as the great?  You have noticed
with the passing of time that the “air” is
becoming intolerable with the ever increas-
ing number of whistles that permeate it
You arc not content to have your programs
garbled, studded with whistles, howls, squeals
and squawks, yet you are at a loss to know
what action to take.

This menace to the welfare of radio
broadeasting has grown beyond sane bounds.
Like a snowball rolling down hill. collect-
ing snow as it goes, this evil has been given
an inch and has taken a mile, continued on
its course unheeded, until it has grown to
the imaginative proportions of Franken-
stein’s monster or the Golem—Dbevond con-
trol, unless the heart of the thing can be
obliterated.

You are experiencing the effect. hut do
you know the cause? You may have pre-
sunied this type of interference to be ema-
nating from transmitting stations of the
amateur or commercial group. It is not so.
This interference is caused directly by, the
radio public’s own receiving sets. It is the
radiation, the transmission of energy from
them when improperly handled. We call
them radiating recciving scts for the rea-
son that when in a certain state they are
virtually miniature transmitters functioning
on the same principle employed in cvery
broadcast transmitting set.

EXPLANATION

Two questions naturally arise.  Ifirst:
What are the radiating recciving sets?  Sec
ond : How can one determine whether or not
the set in his hands is functioning as a trans-
mitter of energy?  Answering the first ques-

tion: There are numerous types of radiat-
mg receiving sets,

They are: All forms of

—because little Johnny Jones has a home-made
regencrative set that, due to his ignorance, is
radiating squeals and whistles.

o you cver fecl as if you would like to choke or murder the wnknowen individual wwho produces the varions

squeals and whistles wehich spoil a beautiful selection that you are enjoying through your sct. 1f you do,

you il find this article mteresting, for it tells who p-oduces the whistles and squeals and also hoiw to avord

them.  Tell your friends, radio enthusiasts, to read it and apply the Golden Rulc. Do not do to others,
with a reyenerative receiver, what you do not want them to do 1o you.

ey i

Father and the
family are not
having what one
might call an en-
joyable evening.
His receiver seems
to be possessed by
Satan himself, with
squeals and
whistles  issuing
from the loud
speaker; why?—

© Foto Topics

regencrative sets such as the tickler coil
type, the three circuit tuner consisting of
two variometers and a variocoupler, then
mentioning the  better  known types, the
Ultra-audion, the Colpitts, the Reinartz and
the Cockaday circuits;: Super-regenerative
circuits including the Flewelling, the Auto-
plex and the Bishop; receiving sets employ-
ing radio frequency amplification ; Reflex sets
and also Neutrodyne receivers if they are
not adjusted properly to prevent them from
oscillating.

If you are the owner of a receiving sect
that comes under this category, which no
doubt you are, it is your duty to your
neighbors and yourself to learn to handle
it correctly. Apropos this, the answer
to the sccond question will be of material
assistance. When a receiving sct is in a
state of oscillation, it is radiating cnergy.
We mean by oscillation that encrgy is being
produced in the circuit and is flowing first
it one direction and then in another like
an alternating current, and for cach change
m direction of the flow an induced current
—or energy, if you please—is forced into
the aerial circuit, and into cvery antenna
in the necighborhood. \When the receiving
set breaks into oscillation. which is always
due to an improper adjustment of the knobs
and dials, a click or plucking noise is heard
in the head phones or loud speaker and
thereafter the carrier wave of every broad-
cast station tuned to, will be hecard as a
whistle which will vary in pitch with the
movement of any eof the knobs and dials.
Until the receiver is adjusted so as to cease
oscillating, spcech or music will be unin-
telligible, duc to extreme distortion. When
a circuit is on the edge of oscillation, a shrill
squealing noise is heard. Specch or music
free from distortion can be received only
by kecping well below this point. With the
set in a non-oscillating state, volume may
be increased by adjusting the knobs and
dials to the most favorable position, in other
words. just below the point where a squeal-
ing or a plucking noise is heard. Advanc-
ing beyond this position will be of no avail
in increasing signal strength as oscillation
will commence.

The usual procedure followed by the aver-
age person in picking up the wave of some
broadcast station is to place the receiving
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set into a state of oscillation and to vary
the tuning knob and dial until the whistle
of a carricr wave is heard. Onc—or as
many of the controls as neccessary—is then
moved toward zero until the familiar pluck-
ing noise is again heard denoting that the
set is no longer oscillating. The tuning dial
is then re-adjusted so that the speech or
music is brought in with the greatest volume.
There would be nothing against this method
of tuning if evervone kept the circuit set
just above the point of oscillation and de-
narted from it dircctly after locating the
desired station, However, due to ignorance
on one side and indiffecrence on the other,
this fair rule is, in the usual case, en-
croached upon, and recciving sets are left
iu a state of oscillation for long periods.

The consequence is that every time a lowd
whistle is heard (one produced in your sct)
a like whistle is being radiated. Your hear-
ing it is confirmation of it being transmitted
into space.  This habit of picking up broad-
cast stations with the set oscillating is the
principal canse of the interfereuce cvery-
one is experiencing.

PROBLEM NOT EASILY SOLVED

The leading radio factors and engincers
are confronted with this problem and it will
not be easily solved. It is a delicate
undertaking for the reason that there is
you, the radio public, to deal with.  You
are not in a position to comprehend the
technical difficulties surrounding the case, 1f
you were, there would be no need of worry
regarding radiating recciving scts.

A well-known radio engincer recently
said: “This reminds me of the problem en-
countered some years ago regarding auto-
mobile headlights. There were very few
cars on the road at that time and the neces
sity did not arise for the use of dimmers:
the headlight glare had not made itself a
menace. As traffic increased it became a
nation-wide problem and a necessity that
some means be devised whereby the head-
lights would be of use to the driver and yet
not a possible danger to others. Likewisc
radiation from regenerative receivers was not.
in the earlier stages of broadcasting, an evil
to be contended with ; there were very few of

(Continued on page 1496)
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The Golden Rabbit

By ELLIS PARKER BUTLER

6uthor of “Pigs is Pigs”

Bronson gave a little cheer and began to pull the golden rabbit out of the
dish. He drew it ou: long and slender and even, and coiled it on the floor,
and it was then I got -he first inkling of what he was doing. He was making

a sort of wire of it.

HAVE never known love and friend-

ship to turn te bitter hatred as complete-

ly as in the case of Mr. and Mrs. Bron-

son and Mr. and Mrs. Spiffs. Nor

have I ever kaown a man and woman

to fall from the high esteem of their fellow

citizens as suddenly as Mr. and Mrs. Bron-
son fell, or jump back so quickly.

To explain how well liked Mrs. Bronson

was in our town of Westcote, I need only

say that we have eight women’s clubs here

and that Mrs. Bronson was president of all
of them and had becn for years. The women
loved Mrs. Bronson so dearly that dozens
of them wept every time she suggested that
she could not be president the next ycar, and
yet onec-half year after the Spiffs came to
Westcote not only had Mrs. Bronson been
impeached by every club and put out of

office. but she had been asked to resign from

every one of the eight clubs, and not a
woman i1 town would speak to her on the
street.

As for Bronson, I will only say that he
had been Mavor of our town {for seven
vears. The first time he was elected by a
vote of 1287 to 1165 and the last time he
was elected by a vote of 2451 to 1, and the
one vote that was cast against him was cast
by an old fellow who was not quite right
in his head and who had voted for Wiiliam
Jennings Bryan for every office from Presi-
dent of the United States to Ilocal Dog
Catcher for years and years and years. And
yet, when Bronscn ran for Mayor a few

months after the Spiffs came to town, he
received only two votes, and those were cast
by himself and Mrs. Bronson.

From this you can see that the Bronsons
had fallen from great popularity to the
deepest unpopularity, and the Spiffs were
the cause of it all—the Spiffs and radio.

It seems that Mr. Bronson and Mr. Spiff
had. been friends for years, but they had
temporarily drifted apart. They had been
boys together and they had gome to college
together, and their wives had been school-
mates and had gone to college together, but
along about 1903 or 1904, when they all mar-
ried, the Bronsons had come to Westcote
to live, because Mrs. Bronson’s folks lived
here, and the Spiffs had gone to Pinola,
New Jersey, where Mrs. Spiff's folks re-
sided.

Now and then Mr. Spiff met Mr. Bronson
in New York and they had lunch together,
and now and then Mrs. Bronson ran across
Mrs. Spiff in New York and had a chat
with her, but it was not until Bronson be-
came a radio fan that he was able to in-
duce the Spiffs to come to Westcote.

You may not know it, but Westcote has
more radio sets than any other town in
the world, and we are proud of it. We roll
our own, so to speak. Long before anyone
was able to buy one of the “take-home-a-
concert-in-a-box” sort of sets we were wind-
ing wire around pieces of cardboard and
hearing somebody at Harvard play the fid-
dle. We are a radio community. It was
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because Bronson could talk radio more in-
telligently than anyone in Westcote that we
elected him Mavor. That is the sort of
radio fans we are, and we are proud of it.

Well, back in those days there was a
famous broadcast station in Newark, and it
was then the Spiffs took up radio. They
were so near that station that it practically
shouted in their ears. They were raised on
loud-shouting radic, so to speak, and they
were not happy unless the gentle whisper
of a soprano singer sounded like a Hudson
River steamer’s siren whistle. And just
then this Newark station moved to New
York.

The day Bronsou met Spiff in New York
was a day following a night when the New
Jersey air conditions had been bad and the
air conditions on Long Island had been par-
ticularly good. Spiff complained that he
had not been able to get anything worth’
hearing, and Bronson declared he had heard
New York as if it had been right in the
house, and Cuba as if it had been right
there in the next room. There was con-
siderable truth in this, but Bronson laid it
on pretty thick, licing more or less, as a
proper radio fan will when he is talking
of his own set and how it receives, and
he got Spiff all worked up and excited and
eager. Spiff telephoned his wife ke would
not be home that night, and he came over
to Bronson’s and listened in, and after that

nothing in the world could have kept him

(Continued on page 1499)
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Radio Heré and There

wimanon g

Left; Almeda Fowler, the Only Woman Wircless
Operator, Studying the Ins and Outs of Ship
Radio Apparatus Under the Tutelage of C. S.
Rosenthal Chief Wireless Operator of the S. S.
George Washingten, © Photonews, N. Y.

Above: Louis Doty, Superintendent of a 15-Story Apart-
ment in New York City, Keeps an Eagle Eye on His
Tenants, and Under no Circumstances Allows the Instal-
lation of a Radio Set of the Radiating Type. The Photo
Shows Mr. Doty Sitting Before His Own Se¢t. © Foto

Topics.

Major Armstrong  of
Radio Fame Pictured on
the Sands at Palm Beach
with His Portable Super-
Heterodyne Receiving Set,
This Receiver Employs
Six Dry Cell Tubes and
with the Use of a Small
Loop Aeriai is Capable of
Picking Up Distant Sta-
tions, Reproducing Them
in the Loud Speakers.
© Wide World Photos.
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JAPAN OPEN TO RADIO BROAD-
CASTING

Japan has opened the air to private radio
broadcasting, without discrimination against
foreign enterprise or materials, according to
a cablegram from Commercial Attaché Bab-
bitt at Tokyo. ]

The new regulations provide that a con-
tinuous-wave system may be used, an an-
nual fee of 500 yen being required for
broadcasting 100 miles on wave-lengths of
360 and 385 meters, with one and a half kilo-
watts, For maximum distance of 20 miles,
on wave-lengths 215 and 235 meters, with
250 watts, the fee is 300 yen annually,

Broadcast receivers for use on 200, 250,
350 and 400 meters require a fee equal to
two yen or about $1 a year. Applicants for
licenses are advised to file a prospectus, spe-
cifications, expenditure planned and esti-
mated returns with the Minister of Com-
munications. The tariff on radio imports is
expected ta he about 25 per cent
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The Radio Doctor—Maybe -

Receiving Logp

Television receiver

By FIPS, Head Gffice Boy

Screen

graph

v
Fitters

Power distrivutio
/’m:; : "

- -~

-
(1

i
M
S

Transmitting loop

S —

AL Light
ma%: ¥

Televsion
transmitter

2

O

Qg

P.

A — ¥

) ry
J Fitter
». k-]
e —
9

=1

Ihfw—m_ .r';//é: Fransmtier

Kearp beat
maicetor

4

F#/fl\/'ﬂl/k‘ﬂfar ] P
?“?’K_. Switch .
s

Wice micro.

1,

Oseitlator—"

Thermomerer 2

AF Amphitrer Tempervture mdialter

Fips' Patent Circuit of the Radio Doctor, This is the actual circuit that Fips used when he‘;‘demon-

strated the Radio Doctor to the ““All Highest.”

works, although we entertain grave doubts about it.

We have it from good authority that it actually

Since the Sheik destroyed the original Radio

Doctor outfit, Fips is in a bad mood and declines to give us details, particularly as to the filters, the
television transmitter, and other details which are obvious to him, but not obvious to us. There is

even the possibility that Fips is spoofing us.

VERY once in a while our High

Priest runs out of ideas. The High

Priest really has most of the good

ideas; but is careful to keep them to

himself. But the other morning I
could plainly see by his dejected countenance
that something was amiss.

I put my ear to the sanctum’s door, but
before doing so I made sure to peer over the
transom to see that nobody was near the
door. It has often resulted in disastrous ex-
periences. The High Priest was sitting on his
throne and was violently lambasting several
of his Medicine Men. “What we need,” said
the All Highest, “is a new sort of radio
outfit. Here we are, supposed to be the
biggest radio magazine, and not once do we
come out with a really novel radio outfit.
All the other magazines are beating us to
it. Here, for instance,” he pointed to the
current issue of Radio Rawvings, “you will
see immediately what I mean.” He opened
the magazine and pointed to the Super-
Saporific - Double - Neutralizing Hexagon-
Space-Annihilator. “Why cannot we,” said
he, raising his. voice in rightful wrath, “get
up such ideas?” At this the Chief Medicine
Man, also called Associate Editor .sometimes,
cringed visibly before the Sheik. There was
no reply. One of the Medicine Men at-
tempted a weak reply that he had been work-
ing for the last six months on an Uléra-
Heterogeneous - Backfire - Transverse -
Condensed-Pocket-Outfit. The only trouble
with it so far was that the darn thing re-
fused to work. But he ventured to remark
that only last night, by giving several mor-
phine hypodermic injections into one of the
superlative transformers, it had actually
shown signs of life, and while it had only
produced a few strangled cat-call signals,
still he thought that in another year or two
it would possibly bring in strong signals
from Yaphank, Leng Island.

FIPS MAKES HIS APPEARANCE

The Mikado was not greatly pleased with
these remarks.. Fe believed that the maga-
zine could ill afford to wait so long for new
radic outfits of a revolutionary character,

We wonder! .

and he said so in no uncertain tones, He
was about to put his foot on the bell, which
would have summoned the henchmen to take
away the poor Medicine Men to be locked in
a padded cell with nothing but a loud talker
to drive -them insane in a few days, when I
thought it high time to make my appearance.
The door to the sanctum having been locked
from the inside, I vaulted gracefully over
the transom and fell in a heap just in front

‘of the enraged Sheik. With hands uplifted

I salaamed three times in succession, and
after kissing his feet, which had by this
time been lifted from the floor pushbutton,
I began: .

“Most high and noble Caliph,” I said, “al-
low me to express my deep respect and ad-
miration for your present administration. I

“am only a common ordinary slave and not

even good enough to have you trample upon
me. But, all noblest of Emirs, having been
informed that your Holy Highuess is in need
of a new sort of radio outfit, I have produced
that very thing. If your embalmed Great-

ness will condescend to look at my feeble

effort, I will gladly commit hari-kari im-
mediately after the demonstration, if it
should be so commanded by your Anointed
and all merciful Majesty.”

THE RADIO DOCTOR REVEALED
The Chief looked down upon me long and

earnestly, and at one time I almost detected
a human spark in his léit uppermost eye.

But that weakness passed quickly as he

nodded his approval, while several slaves,
upon my direction, dragged in my invention.
I trembled from head to foot when the great
occasion arrived, but one of the Medicine
Men gave me a vicious kick on one of my
lower extremities, which quickly brought me
to attention. The demonstration began.
“Most extraordinary Siltan,” said I to
the Caliph, “You have there the latest of the
ultra-latest. radio marvels—the Radio Doctor:
I believe that should we feature this in our
noble magazine your .fame would reach to
the outermost corners of the universe and
beyond. The operation of the Radio Doctor
is simplicity itself. It is like any radio out-
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-trembling all over at my success.

fit, with the exception that it does things
that have never before been attempted, nor
dreamed of. It can be used for concert, for
the voice, for broadcasting and all other
legitimate purposes, but in addition, it has a
Television attachment which I will now
demonstrate.” '

I twisted several knobs and was soon in
touch with Doctar Hackensaw, the famous

. New York scientist, known all over the en-

tire world for his marvelous inventions. I
adjusted the Telodial and we immediately
flashed on the screen, Doctor Hackensaw
himself, sitting at his desk, in the act of
countitg and assorting microbes. His Royal
Highness nodded his approval at the sight
and became interested. *“Now,” said I, turn-
ing to him, “Docter Hackensaw will listen to
your heart beat.” With that I handed him a
sort of funnel arrangement and plugged its -
cord end into the lower part of the outfit
directly below the transmitting microphone.
I spoke several woerds and Doctor Hacken-
saw came right back at me over the radio,
saying -that he had heard me, and also
demonstrated to the Caliph that the outfit
could be used bot™ for sending and for re-
ceiving voice and music.

I planted the funnel contrivamce called
Rastetoscop over the All Highest’s heart
while Doctor Hackensaw listened ta his heart
beat. We heard his voice coming out through
the loud speaker, saying that the heart action
was somewhat sluggish. Possibly due to
heartlessness, Doctor Hackensaw added an
instant later. I next instructed the Czar to
put his hand into an opening at the left side
of the outfit in order to enable Doctor Hack-
ensaw to take the All Highest’s pulse. Dr.
Hackensaw told us that the pulse was fairly
good " under the circumstances. He then
asked the Emir to stick out his tongue in
order that the Dactor could see if perhaps
the Anointed-One had indigestion. He did
as bidden, with negative results. The Chief
had eaten huckleberry pie and his tongue was
so black that Doctor Hackensaw could
hardly make a correct diagnosis. However,
he started to write out a prescription, and
while he was writing, the prescription came
out from the right hand side of the cabinet.
This was simply a Telautographic attach-
ment as now used in most large hotels and
banks. Not only did the Doctor’s prescrip-
tion come out in. irandwriting, but I recog-
nized Doctor Hackensaw’s handwriting it-
self, and so did the All Highest. *

THE WONDER CIRCUIT

By this time the King had worked up a
high enthusiasm and asked me for the dia-
gram of the connections. I spread it out
before his feet, but he graciously made me
rise and I handed it to him on a gold platter,
I was just
about to call the demonstration off, when the
Anointed-One said that the Doctor had not
as yet taken his temperature.

I thereupon readjusted the lcops and

* turned on the temperature measurer, which

is located in the same opening where the
hand is inserted, and the pulse faken. I

~ watched the thermometer, also located on the

left-hand side, and tc miy amazemert it went
up and up. Doctor Hackensaw in his of-
fice was also watching the thermometer, and
began to look very puzzled. Before I knew
what was happening, the temperature had
gone up to 150, and all of a suddes the All
Highest pulled his left hand from the hole,
uttering a loud cry of dismay and pain. His
hand had been burned by some wires that
happened to short circuit the rheostat and
had scorched his hapd fearfully. I ranfor my

(Continued on page 1514)
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Above: Major J. A, White, the
Noted Sport Eeporter, is Known to
Thousands of Radio Fans Who
Have Heard Him Give a Blow-
by-Blow Report of Most of the
Championship Fights. Major White
Works Close to the Ringside and
Thereby is Able to Report the Ef-
fect of Every Blow. He is Seen
Here Talking Into the Microphone,

® Internationad Newsreel.

Above: Mr. G. E. Younge at the
U. S. Bureau of Standards in the
Act of Measuring the Frequency
of a Wave Transmitted from a
High Power Radio Station. The
Bureau of Standards is Continu-
ally Carrying on Research Work
in Radio Transmission and Recep-
tion. © Underwood. & Underwood.

Left: Radio Enthusiasts Through-
out the United States Hear, but
Very Seldom See, the Persons
Whose Voices Come to Them
Through the Air. Let us Intro-
duce to You the Announcers of
Station WEAF, New York. Up-

per: A, V., Llufrio, P. Carlin.
Lower: Helen M. Haan and
McNamara. (© Interna-

Graham
5 tional Newsreel

Whnat Constifutes Resuits ?
By EDWARD THOMAS JONES. a.M.LL.R.E.

HAT actually constitutes results

when a given radio receiving set is

tested or demonstrated? That is
the big question botherme both the radio
merchant and “you,” the buyer.

You have Lbeen told that* this” set is hetter
than “that” set and everyone is eager to
give you a demonstration. Everyone has his
own pet theary covering the many reasons
why his set is the best. You of course want
to be shown; that is fair enough. -

Regardless of what type of set is brought
to your home for the demonstration, you
-are not going to get results if the “weather
man” says “no”. However, weather condi-
tions may be cxcellent.

If the conditions are good, it is possible
you will be sold that very night—if not, you
may brand the outfit as inefficient or very

or.

What abowt the next night? You have
decided to purchase the set, and then after
installing it conditions are poor. You de not
hear that distant station with the volume
obtaincd the night before. Signals come in

but they fade out. This is the test that
counts. Neither the manufacturer nor the
man selling the instrument has any control
over the weather {factors which have so
much to do with good radio reception.

The first few nights you have your radio
sct you begin to realize that some nights are
better than others and that you caunot rely
upon reports. ’

No one is willing to “second rate” his re-
ceiving set—even though he built it himself.
They always obtained better results than
you were able to get on any particular night.
Bear these facts in mind when deciding just
how well your receiver is working.

RADIO SUPREME ENTERTAINER

The ahsolute truth—and nothing but the
truth-—about radio reception is this: No
matter what type of receiver you are inter-
ested in or have purchased, there are nights
when you will be better off playing cards or
listening to your phonograph than list-
ening in. Of ccurse, during the better
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months of the year, and when you happen to
live within one or two hundred miles of a
powerful broadcast station, a great majority
of the nights are good for radio reception.

The wonderful programs that can be
picked up and enjoyed on a majority of
occasions places the radio receiver much
above any type of instrument that can be
had for entertaining. The world's most
famous artists are on the air every night.

Bear the above facts in mind, if you are
interested in having a receiver installed in
your home. Have the installations made by
one who knows his business and select a set
manufactured by a reliable concern. Results
are guaranteed. You will never regret it.

On the few nights out of the month that -
reception is not good, simply forget about
it and do something else.

If you do not succeed in getting excep-
tional results the first few nights, don’t be
discouraged. It takes time to find the best
adjustments for the receiver that will obtain
maximum volume and clarity of reception.

(Continued on page 1468)
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Educational Institutions Are Shy in the Pres-
ence of the Vigorous, Youthful Sciemce of
Radio. Already it Has Worked a Reversal
Between Pupil and Teacher. In this Field the
Pupil ‘is the Scientist; the Teacher Listens,
Agape, to the Technical Terms fxom “Qut the
Mouths of Babes.”
One School, However, Blazes the Way Boldly.
Herewith is Pictured Junior High School 61,
Bronx, Listening in On a 5-Tube Set Bought,
Installed and Operated By Its Pupils,
Sometimes They Hold Communion with Presi-
dent Coolidge, on Matters of Civic Interest.
Sormetimes it is a Foreign Visitor Putting the
Needed “Jog” Into Their G'ography. And to
Make Sure of the Quality of the Musical En-
tertainment, They Organized Their Own
Broadcasting Unit, .
Belew is Their Harmonica Band, Which Has
Played for Several of the Local Stations in
New York.
From the Smiles on the Faces Ablove You
Xnow They Are Listening to the Efforts of
Those Below.

WHERE DO THE RADIC DEALERS
COME FROM?

HIS question is answered in a definite

way by a census of the radio trade in

Ottawa, Ontario. This center, the
Canadian capital, is more or less staid and
congervative in its activities and some liitle
time was necessary for radio enthusiasm to
take the city, While the people of otaer
centers became wrapped up in the new feat-
ure, Ottawa quietly looked on and said little.
Radio has come with a rush now, however,
and developments are rapid.

With a population of 118,000 people, Ot-
tawa now has 21 radio trade establishments,
or an average o: one dealer to each 5,500
persons. Of this number there is really only
one store which deals exclusively in radio
equipment, .all of the others feature radio
goods along with their previous regular
business. No less than 15 trades or indus-
tries are represented by the dealers now
handling radio products so that it cannot be
said that the retailers of any one busimess
have turned over in a body to the radio
business. Only two sporting goods dealers,
for instance, have taken up the radio spe-
cialty and it happens that these are not the
largest sporting goods houses in the city.
At the same time, only two music stores are
identified with radio and only one hardware
establishment.

Radio dealers in Ottawa have been drawn
from various trades as follows: General
stores, one; automotive engineers, one;
music stores, two; sporting goods stores,
two; hardware one; tobacconists, one; aLto-
mobxle accessories, one, electrical contr.—_ct-
ors, three; electrical engineers, one; storage
batterics one; electricians, one; automo-
bile garages, one; electrical suppfy stores,
two; photographers one; furniture stores,
one. Thus, it may be seen that various
branches of the electrical industry in Ottawa
have provided more dealers for radio than
thedsportmg goods, music or other lines of
trade.

|

tatistics of the radio business in Ottawa
indicate that it is a “downtown trade,” cater-
ing to patrons in all sections of the city gen-
erally. Of the 21 radio dealers, 15 are estab-
lished in the central downtown section, leav-
ing only six for the main outlying or subur-
ban districts. Incidentally, there are two or
three wholesale distributing houses for radio
in the city.

The early indifference to radio in Ottawa
was not a surprising fact, tnasmuch as Ot-
tawa is admittedly somewhat more secluded
as a center of population than Toronto,
Montreal, Hamilton and other prominent
cities. Ottawa has developed its' musical
taste nicely, having various choral societies,
symphomny orchestras, bands and other musi-
cal organizations, but this did not seem to
pave the way for a quick response to radio.
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Ottawa, too, has good sport spirit and local
sporting goods dealers are well patronized,
but this was no indication that radio would
take hold quickly in the Canadian Capital.
It might have been the lack of enthusiasm,
generally speaking, on the part of both the
sporting goods and music houses toward the
advent of radio that had this effect on the
local situation.

The Canadian Department of Marine and
Fisheries establiskted a radio test branch as
a Government undertaking and a portion of
the activities in counection with this depart-
ment found itself in the broadcasting of
weekly concerts. On the other hand, the two
large local newspapers have not yet installed
broadcast stations, although each conducts
a Szturday radio section and publishes

(Continued on page 1476)
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Radio Happehings

a
Drive Made
By the Boy
Scouts of

Scouts, All of
Whom Have Won
Medals for Saving
Human Lives,
Operated Broad-
cast Station WJZ
for a Whole Even-
ing. They Are
Shown Examining
the Interior Me-
chadism of the
Microphone.

© Kadel & Herbert.

U BB

Above: Sidney Kasindorf, a Bronx
Amateur and Owner of Station 2ATV
is the Possessor of a Well Designed
Portable Radio Set Employing Six Dry
Cell Vacuum Tubes, which is Sensitive
Enough to Operate with a Loop Aerial.
He Recently Employed this Outfit in a
Tour Through His Vicinity to Deter-
mine the Cause of Interference That
had Been Bothering Local Radio Fans,
He is Shown Employing the Receiver
to Determine the Exact Location and
Extént of Interference from an Ele-
vated Train and a High Power Genera-
tor. © Kadel & Herbert.

4

Radio’s Part in the Canal Zone Battle

HERE was a “battle” off the Atlantic
entrance to the Panama Canal. If you

had listened in you might have picked

up code press reports from the great Naval
radio station at Balboa, giving details of the
simulated conflict hetween the Black enemy
fleet and the Blue defensive force. If you
did not tune in, you at least read of the ef-
forts of the Black fleet in the Atlantic to
keep the Bluc Pacific fleet from coming
through the Canal to join the Blue Atlantic
force and defend the Gatun locks; as re-
ported by 17 correspondents at “the front.”
Military and Naval experts believe the
joint maneuvers, which continued for one
week, will have material effect in determin-
g the future land defenses of the U. S.
Canal Zone. The war game was worked
out, not alone for practice, but to ascer-
tain how well our present fleets and land
defense can protect the Zone in time of ac-
tual war. It is believed that radio will play

a material part in any form of future war-
fare in the region, and certamnly it proved
an important aid in the recent maneuvers,
particularly in bringing the Blue forces to-
gether, in spotting gun fire when contact
with the enemy fleet was secured, and in
communications between sea and land forces,
as well as with their air auxiliaries.

Uncle Sam is properly proud of his radio
equipment in the Canal Zone, particularly
of the gigantic 100-K.W., CW. arc trans-
mitter located about midway in the zone on
the hills near Darien, remotely controlled
from Balboa. The control plant, NBA, as
the Balboa station is recorded in radio call
books, is no newcomer, but is a real sld-
timer, having been established next after

- NAA, at Arlington, the Navy’s first high-

powered station. From the aerial, mounted
on three 600-foot towers, spaced 900 feet
apart, to eliminate absorption losses, this
stalion at Durien transmits over 1,800 miles,
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_fornia stations difficult.

=

directly to radio central in the Navy Build-
ing at Washington. It is over this circuit
that official despatches and press reports
were received from the “battle iront,” for
distribution to the several papers and press
associations by wire.

Essentially, however, this station is not
established to handle commercial or press
traffic; it bridges the distance to the Capitol
for another purpose in peace and war. It
provides a vital circuit for official communi-
cation between Governmental officials and
military and naval officers. Auxiliary radio
sets make possible instantaneous communica-
tion between the Atlantic and Pacific Canal
terminals, and ships and aircraft of the Navy
on opposite coasts, as well as with Gulf
ports, Porto Rico and the West Indies. A
dead spot makes communication with Cali-
In time of war
Naval officers say the blocking or capture

(Continued on page 1474)
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Pictorial Radio News

School for Women
Has Been Opened at
the Bedford Y. M.C.A,,
Brooklyn, New York,
The Photo Shows J.
Peterson, the Instruc-
tor, Explaining the
Use of the Vacuum
Tube to His Pupils.
@© Photonews, New
York,

Above: The First /
|

Right: John T. Robertson,
Radio Operator of the Shen-
andoah Wha Was Aboard
the Craft During the Night
of the Storm When She
Broke Away From Her An-
chorage. He Kept Con-
tinually in_Touch With Land
Stations During the Ship’s
Wild Flight. He is Pictured
Looking Out of the Window
of the Radio Room.
© Kadet & Herbert.

The Naval Operator
at the Radio Station at
Lakehurst who was in
Constant Touch With the
Shenandoah During its Per-
ilous Ride Through the
Wind. ©Kadel & Herbert.
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Above: The Statue
‘“Radio,”” Created by
Leo Bayman, a Well
Known Sculpture,
Has Electrified Art
Circles With Its Pre-
cise Execution and
Portrayal of Speed.
© Keystone View.
Left: Budéy Messen-
ger, One of Century
Comecys Brilliant
Juvenile Actors, Keeps
His Smile in Trim
by Listening to the
umorous Portion of
Broadcast Programs
and a Bit of Music to.
Fill in,

MBI R AR LG
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The Sunset Station of the West

quun Lrunn it b )y
=

1. Power house of station KGO, the Pacific Coast Broad-
cast Station of the General Electric Company.
3 located in the main building.
multiple tuned antenna system with its 150-foot towers,

The control room of KGO where constant watch is

Artists’ Studio,

kept and all the necessary regulations made.

Photos courtesy of General Electric Co.

GO, the Sunset Station, has come on
the air. On the western edge of
the United States, at Qakland,

Calif., two steel towers have risen

and from the antenna, on January
8, the new voice vibrated in the ether.
is the second link in a chain of three super-
broadcast stations planned by the General
Electric Company. The first is WGY, at
Schenectady, N, Y., now completing two
years of popular broadcasting, and the third
will be erected at Denver, Colorado.

For the first time in the brief history of
radio broadcasting, an entire building has
been constructed to house a great station and
its cquipment, to be used exclusively for
popular broadcasting. This not only demon-
strates an advancement in the art but also
indicates that the builders have faith in the
permanence of broadcasting. .

The Oakland station in its studio, control
room and power station embodies the latest
developments in the art. Its power and an-
tenna systems, a thousand feet away from
the studio building, include all the mechani-
cal and techuical refinements that have
marked the new achievements in broadcast-
ing. The engineering resources of a great

KGO -

Lot in
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2. The
3. The
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electrical organization have been brought
into the problem of making this station one
of which Californians may be proud, and
which every listening radio fam may enjoy.
By means of KGO the listener in Maine be-
comes an air neighbor of the folks in Cali-
fornia. .
THE STUDIQ

The Pacific Coast station is located on
East 14th Street, Oakland. The site was
selected because of its technical advantages,
the availability of musical talent and its
proximity to San Francisco) the great com-
mercial center of the Pacific Coast. The
building which is two stories high is of
brick. On the first floor, near the entrance,
is the office of the studio manager who plans
programs, selects artists and co-ordinates the
duties of the office and broadcasting staff.
It is his province to see that real merit re-
ceives the recognition of a public hearing :
that the inexperienced are tactfully saved
the embarrassment of a failure to reach the
high standard demanded by the listeners.

Close at hand is the correspondence room
where the business of the station is carried
on. Here a staff of assistants attends to
the details of program-making, interviews

WWW americanradiohictory com

callers, keeps logs of every performance
and answers and files the letters received
from the listeners-in.

In the main studio the art of the decorator
reached its fullest expression, but before
the artist began his picture, working with
tapestry, car, :ts and draperies, the engineer
had veritably lined the walls with a mesh of
insulated wires connecting microphones with
control apparatus in an adjoining room.
After the wiring was completed exhaustive
experiments were made to determine the re-
verberating qualities of the ideal studio that
the proper amount of “damping” might be
secured to assure maximum musical quality.
Walls and ceiling were covered with special
sound-proofing material and then the studio
was turned over to the artist. The decora-
tor has hidden all evidences of the true pur-
pose of the room. The visitor or performer
fecls that he has entered the studio of a
master musician, even the microphone from
which the electrical vibrations are set up, 1s
concealed in a silk-shaded lamp. The effect
of the whole is repose, beauty and refine-
ment. The furniture is all of the 18th cemp
tury period; comfortable, inviting chairs are

(Continucd on page 1495)
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Amateur Radio Activities

AUSTRALIAN RADIO FANS MUST
PAY TO LISTEN IN

e —— NOVEL method has just been
Members of the adopted by the Australian Common-
Bronx Radio wealth radio authorities for protecting
g‘e‘}:’ ’I\;GZ:-?:F to A broadcast staticns, according to a report
Do Boms Reap " to the Department of Commerce from As-
DX Work at the sistart Trade Commissioner Elmer G. Pauly,
%i’;ep'fx‘;’?:‘was of Melbourne. The regulations recently
Taken in Their Promulgated require that every prospective
Bungalow at  purchaser of a receiving set must present to
m‘;:"fl?ge;‘”m the radio goods dealer a certificate of
Were Attempt. license showing that he has subscribed to the

" ing to Pick Up service of the station operating on the wave-
Ségng‘xilshfrlgm 4 length to whichk the instrument being pur-
o tations”  chased is adjusted. If a radic enthusiast
9 Foto Topics, desirss to “listen in” on additionzl programs,

he zan have his receiving set so adjusted, but

e only on the production of certificates show-

ing that he has made separate subscriptions ‘

to each. .

At a recent conference of Federal au-
thorttes, manufacturers, broadcasting com-
(Conitued on page 1470)

Right: Interior of the Operating Room of the

City College Radio Club. The Large Panel to

he Left Contains the Controls for the 200-Watt

.W. Transmitter., Edward M. Glaser, 2BRB,

Chief Operator of the Club, is Sitting at the Key.
© Photonews, N.

The Radio Association of Greater New York at
its Club Rooms in the Bronx, Maintains 2 Work
Bench Where Members of the Club are Assisted
in Making Their Own Radio Sets. The Photo
Shows s Number of ths Members Constructing
Receiving Sets, © Photonews, New York.

a

Right: Iaterior of the Operating Room of the
Broadcast Station at the University of Illinois.
From This Station All College Spor: Events and
activities are Broadcast Regularly. The Motor
Generator Which Supplies the Hnergy for the
Transmitting Vacuum Tubes is Seen at the Ex-
treme Left of the Photo. - One of the Men is
Standing Directly in Front of the Transmitter and
the Other is Seated at the Receiving Set
© Underwood & Underwocd.

g
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300,000
- Copies of
Radio News

LTHOTJGH =apio News is only a little over three
vears old, it has, in this short span of time, made
remazt <zble strides.  Starting with a very small cir~

¢zlation, it has g-own steadily until with the present
April issue -he t=tal copies printed and circulated are
sore than 300,003, For a radio publication this is, of
course, colessal, a xl m the accompanying illustrations we
hzve trred o visuz.ize to our readers what 300,000 copies
ol Rapo Hews really means.

Each cepy is over one-quarter inch thick; 300,000
copies, stzCced on top of each other, therefore, will give
ws 625) f-et. This is considerably higher than seven
"Aoolwortl buildi -gs placed on top of each other. As
= 11 be noi2d, the Woolworth building is 792 fect high.
Tae lefties: structure in the world, which is the Eiffel
Tower, 1s 934 feez high. It would appear small beside th
stack ¢ 300,000 copies of Ranro News. It would indeed
fa<e wore than ¢ x Eiffel Towers to compete with the
stack of 300,000 copies of Ranio NEws,

Here a1e a few more interesting statistics: A copy of
Ranio Nz vs mesures exactly one foot long. The
210,000 ccpes of the March issue would stretch a dis-
taice of 57 miles, just short of the distance between New
“7ork and Trenton

How m i h paper did it take to print this issue of Rabpto
Wews?o Ihactly 250,000 pounds, or almost 175 tons. This
crantity cf paper ils seven freight cars.

It ta<es seven luge presses, running day and night for
0 davs to turn ont 300,000 copies of this magazine. On
zount of the t-2mendous size of the publication, it
Lecomes so unwie dy that it must be prepared months in
cevance.  “or instance: The April issue in your hands
ncw was complete L including all editorial copy, on March
"4, Tae arst presses started to run on February 8th.

(Continued on page 1513)

S

--.----i--',_..-._-,'.-‘-_-. 1

If the 300,000 copies of the
March issue of RADIO NEWS
were stacked one on top of the
other they would reach a height
of 6,250 feet, which is higher than
seven Woolworth buildings on end,
and if placed end to end would
reach from New York to Trenton,
J. It requires the combined
work of 510 people to put RADIO
NEWS out each month,

BESES

WWW americanradiohistorv com
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EREWITH 1is a description of sta-
H tion 8ATR located: at. Rochester,

N. Y.. The photo does not give
a full view of the set, but is the best
it was possible to obtain, due to the
narrowness of the operating room. The an-
tenna systemt is a flat top, of the mverted L
type, with a single-wire lead-in. A buried-
pipe ground is used for receiving and a
tuned counterpoise for transmitting. The
transmitter at present consists of a 10-watt
phone, which uses pure D.C. for hoth fila-
ment and plate supply and a 15-watt C.W.
and LCW. set. The I.CW. gives a very
pleasing musical note, is very easy to read
through QRAl and has a sharp wave because
of the D.C. supply. The note of the chopper
approximates 500 cycles. The 50-watt tube
is used at times, but does not prove efficient
because the only available plate-supply for it
is 500 volts and the radiation is correspond-
mgly low. The following radiation is ob-
tained through the wvarious combinations
Two thermo-couple amperes with 30 watts.
2.4 amperes on 10-watt phone; 3.2 amperes
on straight CW. 13 watts, and 2.3 amperes
on I.C.W. with 15 watts. The 1.C.W. rec-
ord for DX is 420 miles in daylight with one
five-watt tube. Traffic is handled at this
distance, although the radiation is but 1.1
amperes. For receiving, a Grebe CR-5 is
used, this set being preferred for handling
trafic. A Kennedy Universal is used with
excellent results for copying the high-wave
trans-Atlantic stations, such as POZ, YN,
etc. The Paragon RA-10, with a detector
and two-step (not shown in photo) is alsc

2

Mr. Selye Whitmare’s station, 8ATR. Note the compactness of the 50-Watt transmitter seen at the

left. Looks like a good job.

used and has proven its efficiency by enabling
the copymg of ewery district 1 two days.
The real He-set here is not in cperation vet,
It is a 300-wa‘t straight CW. set, mounted
on a 24-inch by 3-inch bakelite panel. The
power roomt is at the right of the operating
table and cantains repair parts, extra vacuum
tubes, wires, “B” batteries, etc., and seven

Station 9CFN,

i - C.W. and phone set employing the reversed feecback
SIS o e e § The set puts 3.5 amperes O

supply is rectified by two “S” tubes.
the antenna.
amplifier..

owned and operated by Cliffard F. Carr, 8heridan. Ind.

The receiver is a single circuit regenerative,
The antenna is a four-wire flat top of the inverted
The ground is a driven well 40 ft. desp.

The trznsmitter,
circuit.

wwWW americanradiohistorvy com

at ths
The 1,000-volt plate
C.W. and 2.5 cn phone into
with. a three-stage audio frequency
L type, 80 ft. long and 40 ft. high.

storage batteries, four of them heing 80 AIL
There are two others, used for the flament
of the transmitter tube. The last two men-
tioned have a capacity of 260 ampere-hours.
Rectifiers are used for charging the batteries.
Station 8ATR is QRV for traffic and glad
to QSR. Please QSL card, if you hear me.

QRA’S

3DK—Barron Freeburger, 905 G St
N.E., Washington. D. C. 20 watte CA\V.
All crds answd. Pse QSL.

2ADH—E. Peacox, 352 Radiord St,
Yonkers, N. Y. Report on sigs appreci-
ated. Will QSL.

8CMH —Connell H. Miller, Sligo, Pa.

7DR—E(1\va1'(I_L. Riley, 1018 W. Birch
St, Walla Walla, Wash.  5-watt 1.C.W.
Appreciate QSL’s.  All crds answd.

9DIM-—-WV. R. Clingenpeel, Hartford
City, Ind. Reports on C.W. or phone ap-
preciated.  All crds answd.

7ALI—James Wallace, Jr.,, Mount Ver-
A.C-CW.

non, Washington. 5 watts
g Will QSL all crds.
7GF—(Re-assigned). 1Zart  Curbow,

Burlington, Wash. 5 watts C.W.

6BCU—George Pidcock has changed
his residence and Ipcation of statian from
Ogden, Utah to 227 First St., Richniond,
Calif.

6DO—(Re-assigned). Norman A,
Woodford, 440 Tenth St, Richmond,
Calif.
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8ZE—(Re-assigned) 2. W. Thatcher, 42

North Cedar Ave, Oberlin, Ohio. This
station will be operated in conjunction
with 8AYE and all cards reporting their
signals will be deeply appreciated and
answered.

5ALK—Odis Williamson, Cooper,
Texas.  15-watt C.W. and phone. All
crds answd.

1AJC—Harold Robinson, 10 Grigg St
Greenwich, Conn. All crds answd.

9AHI—(Rc-assigned).
Joyce, 614 K St., Aurora, Neb.  50-watt
CW. and phone—34 K.\W. spark. Re-
ports appreciated.  All crds answd.

‘BAYF-—(Rec-assigned.) The Ashtabula
High School, Ashtabula, Ohio. Pse QSL
to Vincent French.

90AR—(Re-assigned.) Anthony Cop-
patelli, 138 E. 24th St.,, Chicago Heights,
I 15-watt C.W.  Appreciate QSLs.
All erds answd.

8AAT—Ralph A. Ohle, Box 82, Had-
ley, Pa. Psc QSL. All crds answd.

3KJ—(Re-assigned.) Francis J. Kern,
5745 Waluut  St, Philadelphia, Pa. 5
watts CAV., 1.C.W. phone. All crds
answd.

6AFY—(Rec-assigned.) Ben Fewkes,
301 Redwood Ave., Lynwood, Calif. 5-
watt CW. Will QSL all crds.

9CVZ—(Re-assigned.) Dwight A. Ban-
croft, 4757 Aldrich Ave., So,, Minneapolis,
Minn. 20-watt C.W.,, 1.C.AV. phone. Will
QSL all crds.

9CKG—(Re-assigned.) L. B. Eiche,
Jackson & Van Dorn Sts., Lincoln, Neb.

1AHU—Joseph Chereskic, 19 West St.,
Florence, Mass. 5-watt I.C.W. Pse
QSL. Al crds answd.

%* ? !~ THERE'S
THAT CoDE HAM
AGAIN 6B ?

¥ ©@ ? THeSE
D1PPY BCLS HAVE
BEEN RINGING ME
WP ALL NIGHT
AR

Arthur  W.

=
YR

MAORTIMER

Did you ever know it to fail? = VYes, radio is
great game and the way you kick depends upon
what side of the fence you're on! 'Twas ever thus.

If it were not for the loud speaker would you believe this to be a British Ham station? This is

5GB, owned and operated by Leonard Humphries, 61 Geraint St., Princess Park, Liverpool, England.

5GB has a 10-Watt I, C.W. set, supplied from a l-inch spark coil with a high speed break. Radiation

is from .3 (o .5 amps. The receiver is H.C. coil with three radio, detector and two audio using
Mullard tubes. Note American Ham cards on wall.

Heating in Generators

By EDWARD W. BERRY

EATING and overheating are two
P terms which are greatly confused.

I have yet to see the machine, prop-
erly designed, running at the manufac-
turer's rated load that did not heat. On
the other hand, it is not a rarc thing to
find a machine overheated, but it is rare
to find this condition without some good
cause over which the manufacturer has
no control.

Generators are rated according to the
A.LE.E. standard as 40-degree or 50-degree
machines. This classification may again be
subdivided into continuous and intermittent
ratings. These temperatures are, of course,
in the Centigrade scale. A motor rated as
a 40-degrec continuous machine should not
have a temperature rise of more than 40
degrees above the surrounding air, provided
it is not run on a load greater than its
rating. The intermittent rating is for mo-
tors that are only occasionally subjected to
full load, in the meanwhile cither running
idle or not at all. To this latter classifica-
tion belong the generators used for radio
transmission.

An operator often believes that his ma-
chine is overheated and will probably go up
in smoke, simply because he cannot held his
hand on the frame. A 50-degree rise above
normal room temperature of about 22 de-
grees cannot he very well sustained by the
hand. This is equivalent to about 162 de-
grees F. This temperature is nct dangerous,
but should not be exceeded.

Heating represents watts lost in duc ac-
cord with the laws of thermodynamics, the
conservation of energy and man's inability
to obtain something for nothing.

The losses causing heating may be divided
mto copper losses, core losses, mechanical
losses and stray load losses.

Copper losses are the I'R losses in the
windings.. In any complete copper circuit
in the machine the copper losses in watts
arc equal to the square of the current flowing
in the circuit multiplied by the resistance of
the circuit. These copper losses constitute
a large per cent of the losses. The total
copper losses in a shunt generator would be
cqual to the sum of the I*R loss in the arma-
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ture and I’R loss in the shunt field. THere
it is well to note that inasmuch as the ma-
chine is self-excited, the current in the
armature will be equal to the sum of the
output current and the field current. In the
average shunt or compound generator, the
shunt field losses arc the greatest of the cop-
per losses, the armature losses arc next,
while the series losses are very small. The
following are the copper losses in a very
popular type of high-voltage machine of
1,000-watt capacity :
Armature
Series field

56.8 watts
7.5
Shunt field 88.0

152.3 watts copper

loss at normal load.

Core losses are those caused by the chang-
ing polarity and fluctuations and interrup-
tions of the magnetic paths throughout the
machine. These may be divided into hy-
steresis and eddy current losses. The core
losses in  the above-mentioned machine
amounted, under normal operating condi-
tions, to about 150 watts.

The mechanical losses, such as windage,
bearing and brush friction, are usually very
small, bearing friction being the greatest
as a rule. The mechanical losses in the
above machine total 90 watts. Of this 7.5
watts were brush friction and the remainder
windage and bearing friction.

There are a few minor losses coming
under the term of stray load losses, such as
currents flowing in coils short circuited by
brushes. As a great deal of care is taken
to have commutation take place when the
conductors short circuited are in a neutral
planc, these losses are very small.  Another b
loss coming under the stray load class is
eddy currents in the armature conductors.
These are caused by different parts of the
same coi. passing through different fux
densities. In order to reduce the ripple in
high voltage machines, the armature cores o
are given a twist of one-half to three-
quarters of a slot. These then will be sub-
ject to much greater conductor eddy current
stray load losses than those of the usual

(Continued on page 1494)
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in his recent con-
tribution entitled “Distance lends
charm,” said a mouthful. We ex-
pected the gang to warm up to his dope, but
to our surprise nary a one let his imagina-
tion ride along enough to inspire a personal
declaration of his own feelings about it.
Maybe we were the only ones who got a
good kick out of it, so, rather than let a
good chance slip by, we are going to hit the
psychological end of Ham radio before it
slips out of the grasp of our imagination.

Distance lends charm. No doubt about it.
But what lies behind the whole shooting
match? Why do we, the Hams, take such
a keen intcrest in radio? Is it accounted for
by the fact that the whole science is
shrouded in mystery, contains untold pos-
sibilitics, or is there somcthing else of
greater significance?

Distance lends charm, yes, but the Ham
gets more of a kick out of radio than the
BCL. vet both have distance at their finger-
tips. The freedom of spacc is the possession
of both. The BCL derives more from the
sceming mystery than the Ham, for the rea-
son that he knows less of the science and,

R. REINARTZ,

7w
Al

A new record, F8AB heard by U7WT and U7LR.

therefore. is more susceptible to its influ-
ence. It is a novelty to him. but not to the
old timer.

Where then lies the main attraction for
the Ham? The freedom of space is his,
hut it is also the BCL's. What is there
that one has and the other has not? Just

Hamitorial
The Psychology of [t

this: The BCL may play radio golf, shift
from one station to another, spend hours
and hours in an attempt to pick up some
elusive distant station that will mark a new
record for his receiving set and make him
just so much more proud of his achieve-
ments. It places him just one notch above

NICE
FRANCE
o

What will the future bring? Will Japan talk with
France and the United States? You bet!

his brothers who cannot reach out so far; it
gives him a feeling of superiority and places
the foolish idea into his head that were it
not for his own abilities, or his own pet
circuit, the distant station never would have
heen heard. No doubt he has the impression
that no one clse could ever accomplish the
same feat, even with the same set.

This is. of course. in the usual case, all
the bunk, yet it is human nature. The point
is that the BCL has no means of self ex-
pression. he cannot talk back to the broad-
cast stations, tell them how he feels about
things. No. The Ham, though, can and
does talk back to those of the Ham f{ra-
ternity. His freedom of space. his liberty
to use it, is heralded every night by the
tapping of a key. He talks to the north,
the south, the cast, the west, and with every
word that travels over vast spaces, he travels
also in imagination. What a sense of pleas-
ure there is to the BCL when he manages
to pick up a distant station! What joy
there is to the Ham when, after calling a
distant station that he has heard. he receives

Radio News for April, 1924

an answer, not for-the Vistening radio world,
but for himself personally! “Dit dit dah
dahdah . . . GE OM ur sigs QSA hr . ..
FB . . . figure we are gapping . . . miles.
Pretty hot where I am, but guess the ice is
thick in your district . 7 etc. Each men-
tally travels, has the time of his life and each
is much happier for it.

So you see we believe that it is the Ham’s
transmitter that is the big point. It s his
mouth, his means of self expression. There
is no doubt that a Ham has the itch for
receiving distance as well as the BCL, but
there is much more than that. Yes, from
the psychological standpoint. the old trans-
mitter is the main contributor for the rea-
son of this mental freedom and the owner's
pride in his ability to reach out. You who
have no transmitters, no doubt have listened
to some distant amateur, wishing that you
could answer him, tell him how his sigs
were and talk a bit of general things. Tt is
a means for the release of stored-up cn-
thusiasm. . It's a fever, this desire for
self expression.

Yes, distance lends charm, for it is thc
freedom of space. But the ability to annihi-

e
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Another record, UTHG worked JUPU.

late it with your own words, hurled forth in
every direction, is a greater charm, an ever-
lasting wonder, a troly remarkable thing.
It is the obliteration of time and space, the
unshackling of the something in every
human being that is otherwise bound, fet-
tered and limited to a two-by-four existence.

M. L. MUHLEMAN,

Reception of the 100-Meter Signhals
By 0. De LOS UNDERWOOD, 8BDR.

HE amateur world was astonished a
short time ago by the wonderful suc-
cess of the tests on 100 meters carried
on by a few experimenters in this country
and in Furope. As is printed in almost
every newspaper, messages were exchanged
and are continually heing exchanged hetween
these few men. Experiments have been
going on for quite a time. but the first that
the amateurs were told about it was at the
Michigan A. R. R. L. Convention held iu
February. 1923. The Westinghouse Electric
& Manufacturing Co., at their station
KDKA, had donc some work in this field
and the U. S. Signal Corps at the Bureau
of Standards built a special station to work
on these very low waves, but all the “dope”
was kept down.
Mr. R, H. G. Mathews, of station 9ZN,
with-a few Hams in the east, tried it and they
were amazed at the results they obtained.

(Continued on page 1514)
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An Audio Freauency Hummer

By D. R. CLEMONS

N instrument producing a free and con-
stant high frequency is useful for in-
terrupted C.W. telegraphy and may be

advantageously employed in the laboratory
for measurements of signal intensity, and
for certain types of inductive balances, By
using the rather well known reaction be-
tween a telephone receiver and transmitter
an excellent outfit of small dimensions may
be made up into a complete unit.

Fig. 3 is the circuit for producing a con-
stant frequency of 1,000 cycles. F is a bat-
tery of 3 to 6 volts connected through an
ordinary telephone transmitter A. the pri-
mary P of a high ratio telephone trans-
former E and a three-point switch. Sec-
ondary S is connected to a small watch-case
telephone receiver B.  When the recetver is

Side view of the
instrument show-
ing position of
the apparatus.
The receiver B
is held in place
by spring C.

Fr1g. 2
placed over the transmitter A, high pitched

pulsations act through the battery circuit
which should also include primary P. or a

This space is set aside each month for the listing
of amateur calls heard. \We invite you to send
us a list of the stations you have heard, typewrit-
ten if possible, or at least sufficiently readable to
prevent mistakes, Print the calls on a separate
sheet of paper, using but one side. These should
be arranged alphabetically for each district. To
distinguish the stations that have been worked,
they should be put in parentheses, and, accord-
ing to the rules now in use, the C.\W. stations
should he mentioned in a separate list. The lists
should reach us by the first of the month for
publication in the following issue.

BRITISH 6LJ (S. K. LEWER, 32 JASCONY
AVE., WEST HAMPSTEAD, LONDON,
N.W. 6, ENGLAND), (DET. 1 A.F.)
1ICMP, 5YB, 1AR, 1BDI, 1AOL. 1MO, 1ALU,
1AN, 1ARC, 1JLF, 1KC, 1PA. 17P. 1BWJ, 1AL,
IALL, 1BQ, 10W, 1MY, 1RD. 1XM. 1NAM,
1YK, 1SN, 1DW, 1¥V, 1ATUR, 1FK, 1FE, IARK,
IMV, 1AJT, 1C8W, 1ATB, iTX, 1AS*, 1BDT,
1AJP*, 2BAR, 2CCX, 2WA, 2BY, 2AJP. 2DAC,
2FT, 'Fone, 210, 2WR, 2ANA, 2BQH, 2AL,
2AUR, 2XAP, 2GK, 2ADW. 2FX. 2CUA, 2BXW,
3WEB, JADB, 3CK, 3BKT. 3BT. 3CBZ, 3HG,
3CV, 3WF, 3BG, 4T, 4FS. 4RH, 4RI, 4TU,
47ZBO?, 5AB, 5CC, SFG, S5ALU, 3ML. 6.AM
622, 6CMP, 6A0S, 6AWT. 6BR, 6XAD, 6LJ-,
7JAF, 7BF, 8CB., SDA. SFF, RANM. SCOA,
8BOA, 8VY, 8CXY, 8BTM, SAWT, 8WZ, 8XAN.
SBFM, 8CEI, 8ARY, 8ASV. $BK, SBDI, SBLV.
8UF, 8ADG, 8DG, 8CA, 8CO, STC, 9AN, SBED,
9CMR, 9DIB, YD1, 9AON, 9TA, 9AUR, 9EDM,
9CX, 97T, 9APS, 9CRA, 9EFE, 9DJX, 9COL,
9DRW, 9DWX, 9CY, 9BP, 9BOF, 9DOP, 9BAK,

9VC

*Heard at 9 A. M., G. M. T. on Jan. 6. Would

appreciate QSIL.'s.
9BWA, NEW QRA, ORION, ILL.

1AF, 1ALJ. 1BHO. 1BSZ, 1FS, 1GV, 11V,
y 1ZE, 2AAC, 2BOU, 2BXR, 2BY
2CCD, 2CKIL, 2CGT, 2CLA. 2CQI, 2CRP, 2
. 2RB, 2TS, 2WB, 3AAQ, ]
SATE, 3A0W, 3BDO, 3BGJ.
3BKL, 3BMN, 3BQP. 3BTA, 3BUY.
3CAH, 3CBL, 3CC, 3CCU, 3CDN, 3CIA, 3KG,
3LG, 3ME, 3NF. 30V, (3WF), 4AF. 4DOQ,
4HW, (4MY), 4PB. 4QF, 4SH, (SAAC), 5ABY,
SACR, S5AGN, 5AHD, (5AHR), S5AIU, S5AJB,
(5AKN), SAMF, 5AMH, 5AMW, 5ANC. 5CE,
SEK, 5EV, 5GG, SKA, 5MM, 5NA, 5NV, 50V,

Fig. 1

Appearance of the completed audio frequency
hummer, The three-point switch controls the
battery voltage and starts the hummer.

second transformer. The second secondary
S. may be tapped for several signal voltages.

Figs. 1 and 2 suggest a method of mount-
ing. A small wooden box having a panel
6 inches by 4 inches is made 3 inches deep.
The shell and mouthpiece of the transmitter,
A, are removed and the microphone is
mounted in a large opening through the
panel, as shown at A in Fig. 2. A receiver,
preferably a small high resistance type, is
pressed firmly against the microphone by a
heavy bronze spring C. A gasket of felt or
sponge rubber is placed hetween these two
parts, as shown at D, Fig 2.

Two 3-cell flashlight batteries, F, may be
mounted within the cabinet. A three-point
switch starts the hummer, also including one
or both batteries. Both transformers are

Calls Heard

5PV, 50L, 58Y, 5TJ, 4U0, sYM, 5XA, 5XD,
SZA, (5ZAV), "6AAQ, 6ACM, 6AHU, 6AK.
6AKZ, 6AMW, 6ARB, 6ARF, 6AWT, 6BDT,
6BIC, 6BQB, 6BRY, 6BUM, 6BUR,, 6CC, 6CEL
6CEU, 6CMF, 6CFZ. 6CGD, 6CGW, 6CH\.
6FW, 6GT, 6LY. 6MH. 6NB. 60A. 60L., 6PL.
6YF, 6ZAR, 6ZH, 6ZP, 7AHV, 7CO, 7HW,
7LH, 7LY, 7NG, 70D, 7QU, 7RC, 72U.

Wendelin Luckner, 11 years old, of Bridgeport,
Conn.,, who is the youngest amateur first-grade
radio operator in the country. © Wide Worid
Photos.
Phones—5ANA, SEK, 5XATJ.
Can.—3BG, 3BM, 3GG, 3KQ,
3TB, 3XI, 3YH, 3YV, 4FN.
30-watt C.W. here soon,

3MN, 3NF,

3BMN, 617 UNION AVE., PETERSBURG, VA.

All C.W.—6AK, 6DC, 6FP, 6TX, 6LV, 6MH,
6MO, 6NX, 6PL, 6WT, 62H, 6ZR, 62U, 6ACH,
6AHF, 6AHU, 6AJA, 6AJH, 6A0S, 6AUU,
6AWT, 6BCL, 6BEH, 6BEQO, 6BIC, 6BIN,
6BJJ, 6BQE, 6BRF, 6BUA, 6BUO, 6CFZ, 6CGD,
6CGW, 3CMR, 6CNF, 6CPY, 6ZAH, 6ZAR,

www americanradiohistorv com
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within the cabinet. The second transiormer
could be made of ahout 125 turns of No. 26
copper wire, properly insulated, over a small
iron core of 34-inch diameter and 2% inches
long. An insulation separates the secondary
which includes about 1,000 turns of No. 30
or 36 copper wire tapped at several points,
these taps being attached to suitable term-
inals mounted upon the panel, as shown in
Fig. 1.

Best results may be obtained by reversing
the leads to the telephone as the motion of
both diaphragms should be properly related.

very pleasant and penetrating signal tone
is transmitted by C. W. sets when secondary
S; is connected through a key to the primary
of a modulation transformer.

This hummer may be tuned to give from
500- to 1,400-cycle frequencies by adjusting
the position of the receiver B. A resonance
tube, or tuning fork may be employed to ad-
just the hummer to a definite frequency.
The little outfit will deliver considerable en-
ergy if an attempt is made to match im-
pedances and design an efficient output trans-
former. This arrangement is very simple
and- economical to construct.

)

A 4
& 3
= 2
ogJ A /
9

Frg. 3

Circu:t diagram of the audio frequency hummer.
S, is tapped to provide for changes in volume.

6ZBL, 7AF, 7CO, 7LU, 7QU, 7SC.
Canadian—1DD, 9B]J.
I'rench—8ARB.
English—2SZ.
Dutch—PA9.
Anyone hearing mi 50 watts D.C.-C.W. please
qsl card.  All cards answered same day received.

RAYMOND E. GROEBE, 338 EL MORA
AVE., ELIZABETH, N. ]J.

1AAP, 1ACH, 1.AFA, 1AMB,
1ATT, TAUR, 1AVF, 1AWY,
, 1BCK, 1BCN, 1BCR, 1BHO,
, 1BJO, 1BJX, 1BNS, 1BOQ, 1BSZ, ;
1AD, '1FD, 111, 1KA, 1KX, 171, 1Z),
. 3BNU, 3BOA, 3BUY, 3CDN. 3CDO,
. 3CHG. 3Clz, 3CIJT, 3AY, 3GH. 31D,
SHE, sHH, 3TX, 3MU, 300, 3TB, 3UD, 3WS,
3WX, 3720, 4AF, 4AI, 4BG, 4BQ, 4CS, 4DB,
4EB,  4ED, 4EQ, 4ER, 4HS, 4HW, 41U, 417,
4]JH. 4KU, 4ME, 401, 4QW, 4RH, 4SB, 4SH,
SAAC, SABY, SACM, SADH, SAFS, )
SAIU, SAKN, SAMA, SAMH, . 5ANAL
. 5ZAV) 5AC, 5AX, SEK, 5HE, SHA, 5L,
. 3MV. 5NZ.5QL. SRG, 5SY, 587, SUP,
,_5VF, 5VT, 5VV, 5WS, 5XD, 5YW, 5ZA,
6AVY, 6BUO, 6CFzZ, 6CGW, 6CHL, 6CMR,
oFP, 6LVW, 6LV, 7ABB, 7AHV, 7CO, 7FQ.
7LU. 7QU. 72D, 7ZU, SAAF, SABX. SACY,
2N, SAGL, 8AGO, . SAIG,
SANM, SAOK, SAPV, SAPZ
SAUE, SAVA, 8AVN,
SBCE, SBGW,
SBML., SBMG, .
SBXN, SBYN, 8BZD, SCAP, ,
8CCR,’8CDY, SCGJ, $CGU, $CJD, SCKE,
8CLO, 8CQX, 8CSE, 8CTP, 8CWK,
SCZB, 8CZY, 8CZZ, SDAL, SDAW.
8DCZ, 8DDC, 8DDT, 8DFI, 8DFO, 8DGJ,
8DIL, &DIO, SDJP, 8DLM, 9AAD,
9AAU, 9ACH, 9ACI,
9AFT,
. T9AIM,
9ALX, 9AMB,

1ANY,
1AZR,

9AKU, s
9ANA, 9AND,
9ARF, 9ARI, 9ARU,

9BRX, 9BSI,” 9BTM, 9BVU,

(Continued on page 1523)
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Oscillating Crystals tor Wavemeter Calibration

Fig. 3

It has been known for some time that certain crystal forn

tracting when two of their faces were charged oppositely,

with any new discovery it was a case of adapting these properties to a practical use.
their application to the calibration of wavemeters.

By RUSSELL G. HARRIS

wations had the property of expanding and con-
and under pressure would register a charge. As

] loud speaker-
prgckeliel 2, fotc dscitor_——
ascillator —
¥ “ " 2 stage amp
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Calibrating Circuit Employed for the Standardization of Crystal Oscillators.

T has long been known that certain
crystals have the property of expand-
ing or contracting when two of their
faces are charged oppositely. This
piezo-electric effect is a reversible
process, for if such a crystal be squeezed.
its sides will show charges. A number of

crystalline substances are active in this way,
but those found most useful in practice are
quartz and Rochelle salt.

Crysta/
Resonator
B4t
Tuning  cord. I'l“llllllllllll]l Phrond
£g. Zz

Showing the Manner in Which the Crystal is
Mounted and Connected in the Circuit.

One of the first applications of such crys-
tals as oscillators was made during the war,
when the Government was seeking methods
of submarine detection. Deep-sea sounding
can be carried on by means of sound waves,
but this method is poor in determining the
presence of a submarine, since it could
easily tell when it was being detected.
Hence Government experts determined to
use supersonics, or sounds of too high a
pitch to be audible, yet easily detectable by
means well known to radio fans. Piezo-
electric crystals were used to produce this
supersound since they would respond me-
chanically to rapid changing of the chargz
on their faces produced by an oscillating
voltage, no matter how high the frequency.
The crystals were loaded with steel slabs
cemented to their sides and made to reso-
nate mechanically to the frequency of the
impressed voltage. In this way a large
amount of mechanical energy could be ob-
tained in high frequency form from a single
crystal. It was possible by this means to
send waves of such amplitude through a
body of water that goldfish were killed at
10 feet. The crystals could, of course. be
made to produce audible sounds by loading
them properly and stimulating them with 2
current of the proper audio frequency.

APPLICATION TO RADIO

Now comes the application of the piezo-
electric crystal to radio, performing as it
does one of the most useful and necessary
functions in standardization. This is to fur-
nish a standard of radio frequency remain-
mg constant over long periods of time and
determinable to less than one-tenth of one
per cent. That is, such a crystal will make
it possible for us to tell the difference be-
tween 200 meters and 199.8 meters, and to
tell which is which.

Professor W. G. Cady found that the
frequency of the mechanical vibration of a
piezo-electric crystal was very constant, and
hence could be used in precision calibration
of standard wavemeters. He developed a
crystal resonator which would “chirp” when
an electric oscillating circuit was tuned
through its frequency. He also designed a
piezo-electric oscillator which gives sus-
tained vibrations with a frequency fixed by
the mechanical constants of the crystal alone.

THE RESONATOR

As constructed by Professor Cady, the
crystal resonator consists of a parallelopiped
of quartz one or two millimeters square
and of length dependent on the frequency
desired. The crystal is loosely mounted in
a hard rubber frame with electrodes fas-
tened to its sides, and connected in a circuit
as in the accompanying diagram (Fig. 1).
When the tuning condenser is varied, a flut-
ter is heard whenever the frequency of the
electrical circuit is the same as the natural
frequency of vibration of the crystal. It
was found that the frequency of the crystal
depended largely on its length. For quartz
crystals of the dimensions given above each

Mr. Harris describes

millimeter of crystal length corresponds to
about a 110-meter wave-length. The reso-
nator also responded. in less degree, to
higher frequencies which were harmonics of
its fundamental. These are not exact mul-
tiples of the latter, however. In the crystal
oscillator described below they are exact
multiples. When a resonator has its har-
ronic frequencies once determined, they
may all be used in standardizing wave-

meters.
THE OSCILLATOR

Professor Cady also developed a crystal
oscillator which gives sustained mechani-
cal vibrations of a definite frequency. This
consists of a quartz crystal with two pairs
of electrodes, one to be connected in the
first grid circuit, and the other in the last
plate circuit of a resistance-coupled ampli-
fier train,

Professor G. \. Pierce was able, by a
change of connections, to make the crystal
oscillate in a single tube circuit, as in Fig. 2.
\Vith this he could calibrate, by fine steps,
a series of wavemeters from 50 to 50,000
meters to within one-tenth of one per cent.
A plate of quartz was mounted in a suitable
frame, with one pair of electrodes con-
nected to the grid and plate of the tube, as
shown.

One specimen so connected was found to
give the circuit a frequency of 419.640 cycles
per second, and this value did not change by

Fhzoelectrie Jgov0 L2
Crysra/ Loa

dscillafor
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Fig. 2

A Simplified Form of Crystal Oscillator Circuit
That Can Be Used for the Accurate Calibration
of Wavemeters.

as much as one part in three thousand for
a change in temperature of 30 degrees F.

Changing the electrical constants of the
circuit, or the current and voltage values,
had no effect. Here, then, we have the
long looked for standard of radio frequency,
supplementing the tuning fork for audio fre-

(Continued on page 1468)
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Once the Frequency of the wrystal is Known, the Calibration of a Wavemeter is Easy. Employing
his Arrangement,
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Neutrodyning Audio Frequency Amplifiers

m His article.

speaker.

By CLYDE J. FITCH

Mr. Iitch has obtained vemarkable results by neutrodvning audio frequency amplifiers,
This_arrangcment of instrwments is so sensitive that it is possible to use a loop on a
crystal detector and bring a program in through a loud speaker.
impossible to operate tie loud speuker in the room where the tibes ure
the vacuum tubes become super-sensitive microphones, feeding  back  the
If the amplificr is not properly supported. il is impossible to walk in the room where the

Il is so sensitive that it is almost
placed for the reason that

as explained

eneryy throwyl the loud

tubes are placed or speak in a low {one on account of their sensitiveness,

ASCADT audio {requency amplifiers
with transformer coupling have heen
limited to two or three stages. Be-
vond this limit reaction is so strong that
audio frequency oscillations are generated
i the circuit.  This manifests itself by a
continuous high pitched squeal in the loud
speaker or head-phones.  Although some ex-
perimenters have  succeeded in  operating
four, five and sometimes six stages of audio
frequency amplification, precautions such as
shictding the instruments, using separate “A”
and “13” batteries for each tube were neces-
sary. or all practical purposes, three stages
have been the limit.  For this reason many
have ceased experimenting with audio fre-
quency amplifiers and have centered their at-
tention on radio [requency amplifiers, which
apparently had greater possibilities.
Howling in an audio frequency amplifier
is a positive indication that some of the
energy i the output circuil is fed back

|

—= Neutrahzimmg 60/70{?;7.56/‘5 —_———
Vd

A five-stage audio frequency amplifier that rea_llv works without howling.
neutralized with small capacities,

into the input circuit. This can take place
only by magnetic induction, electrostatic in-
duction, or both. In order that magnetic
induc.ion shall take place, the magnetic field
resulting from the current flowing in the
output circuit must link the conductors of
the input circuit and induce a current there-
in. But in a closed iron core audio trans-
former, magnetic leakage is virtually negli-
gible. This can be demonstrated by placing

=]

L

Inter-stage coupling is
The circuit is shown below.

the transformers close together. In a two-
stage amplifier the transformers may touch
cach other without causing the least howl,
although many still advise mounting the
transformers at right angles which is non-
sense.  The magnetic field about the con-
necting wires has a negligible effect, and also
that about the loud speaker and head-phones,
as these may be placed at a great distance

(Continued on page 1520)
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The circuit diagram of the five-stage neutralized audio frequency amplifier.

Note that push-pull audic frequency transformers are employed.

Notes on the Ultradvne Receiver
By ROBERT E. LACAULT. A.M.l.R.E,

INCT the publication of the article

desceribing the Ultradyne receiver in

the February issue of Rapto NEws.

a great number of inquiries have been

received by this magazine and also
hy the writer himself,  As it is difficult
to answer all the letters individually, 1 have
tried to give, in this article, all the informa-
tion required by the experimenters and
amaleurs who have built or intend to build
this type of super-heterodyne receiver.

The question asked by the greatest num-
her, and which is apparently puzzling, is,
“Why is no rheostat used for the oscillator
tube?”  The use of a rheostat in the fila-
ment circuit of this tube has been found
unnecessary, as in this arrangement the oscil-
lator should function at maximum output,
and consequently does not require any regu-
lation ¢f the filament current. If a rheostat
were used, it would be turned on {fully at

all times and may consequently be omitted
without injuring the tube on account of the
{oad produced by the other five tubes in

RETz

: Hemn—

: [
i

) e
VPULATOR

OSCILLATOR
Fig.Z -
Better results are cbtained by connecting the
oscillator condenser across the grid coil only.

wwwW americanradiohistorvy com

the circuit. When all these tuhes are heing
supplied by the storage battery, the voltage
across the oscillator filament drops slightly
and is automatically of the proper value.
The use of a single rheostat for all the
other tubes is suitable, if such tubes as the
UV-201A or C-301A are used throughout;
but, of course, individual rheostats would
be necessary if the old type tubes of dif-
ferent makes were used in the various stages.

On account of the sensitiveness of this
type of receiver, it is not necessary to use
a soft or gaseous detector tube such as the
UV-200 or C-300, which require a careful
adjustment of the plate and filament cur-
rent. The use of such a tube is only neces-
sary and really advantageous when used
directly connected to the tuning circuit, as
in ordinary types of receivers.

It has been found by experiment that it

(Continued on page 1517)
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- This Panel Business

By HOWARD S. PYLE, A.M.(.R.E.

HE writer has recently engaged in &
“number of lively discussions with
< owners of amateur radio transmit-
ting ‘stations respecting the relative

_ . merits of the panel arrangement of
transmitting sets, as compared to the much
more . common practice of arranging the
parts in. the most convenient form, on &
“bread-board” or at one end of the operat-
ing table.

I

The writer is very partial to the panel
assembly, but in visiting hundreds of ama-
teur stations he has found panel transmit-
ters to be exceedingly in the minority.
Inquiry has developed the fact that it 1s
not the added cost of an insulating panel

that prohibits their wider use. The chief
objection offered was that panel mounted
equipment did not readily lend itself to ex-
perimental work. We recognize the real
radio amateur as an enthusiast with a pecul-
iar desire to build and re-build his set in-
cessantly in an cffort to improve his equip-
ment. Still, the slight expenditure in dupli-
cating a few small parts, such as sockets,
rheostats and similar small items to enable
experimentation, without tearing up a panel
set, is justified.

An amateur telegrapher engaged in the
actual exchange and relaying of radiograms,
should maintain an efficient, reliable station
that may be found in the same approximate
position on a receiving tuner. His signals
should have the same consistency, night
after night. It is this that establishes a
reputation for reliability. Look at 8ZZ,
2RK and 9ZN; they are all known, im-
mediately they are heard. Traffic can be

~ assistant U. S. Radio [nspector, Eighth District

Br. Pyle’s article is very cenvincing. He points out the advantages of p'ane_l mounted  transmitters and
 cites a number of instances where their use has won DX distinction for the owner.

pushed to them knowing that. they won't
tear up their transmitter the next minute
for a new circuit, leaving your business
hanging on the hook. Such stations, how-
ever, are woefully few, but they stand forth
as examples of consistent amateur relay
stations. Panel mounting, with its conse-
quent more permanent adjustments, is a
big step to this end.

8XAE: A unique and well planned
arrangement for a C,W. transmitting
panel. No changes have been made,
and the same tubes are doing duty
just as efficiently as when put to
work over a year ago. This is an
attractive arrangement mainly for
the reason that the three 50-watters
are mounted on the front of the
panel instead of in the rear. There
is no danger of breakage, for the
cabinet extends a goodly distance
beyond the panel. The oscillation
transformer, mounted directly atop
the cabinet, is in a convenient
position for making changes
in wave-length and for ad-
justment for maximum ra-
diation. Close observation
will reveal hinges at the bot-
tom of the cabinet for taking
a cover. This prevents the
accumulation of dust on the
apparatus when not in use.

B T LS T Y TR TR T M P TR T T 11}

8AM: A well balanced,
scientifically designed and
workmanlike example of an
amateur panel transmitter.
Two 50-watt tubes are used
in a self-rectifying circuit
with a reversed feedback os-
cillating system. Thanks to
the two variable condensers,
the wave-length may be va-
ried rapidly if necessary.
Note the small number of
controls and practical ar-
rangement of the apparatus.

THE EFFICIENCY QUESTION

Another argument presented against panel
assembly—and to the writer’s mind a very
weak one—was the statement: “Compared
to base-mounted, open assembly, a panel set
is nefficient.” The explanation offered
was: “Contact with an insulating panel
might introduce leakage losses.” Inefficient?
Remember Dow, 6ZAC at Honolulu, and
his records? His was a panel mounted
set. How about 9ZN, at one time the
“hub of the amateur universe?” Another

wwwW americanradiohistorvy com

panel installation, 8ANB, also a panel
arrangement, using but 20 wwatts in the
vantenna. was logged in New Zealand, and
reported by the Navy Departiment as the
most cansistent American amateur heard in
Hawaii. 8ZZ broadcasts weekly press mes-
sages to WNP, Macmillan's little ship Bow-
doin, up near the North Pole, and ewvery
word of his transmission is copied by the
little pelar expedition! All panel transmit-
ters!

Years ago, we bought our loose couplers,
variable condensers, detectors, etc., as indi-
vidual units, and secured them to a board
as our fancy dictated. Now, our receivers,
without a single exception, are mounted be-
hind attractive insulating panels and housed
in neat cabinets. If the insulating panels
introduced serious lezkage losses would they
not be much greater cause for worry in a
receiver where we rezeive only an inmfinitesi-
mal amount of energy at best, than in a
transmitter where we can spare a bit of
current?  Why, then, should not our trans-
mitters keep pace with our receivers? Ships
long ago scrapped the conglomeration of in-

struments that once comprised their trans-
mitters, and now have neat, compact panel
boards that are working four times as far
and on half the power!

PROPER ARRANGEMENT

Get out of the rut! The panel is the
thing. But it must be properly arranged.
Undouktedly a panel set s inefficient if
thrown together in the same manner as the
former spread-out arrangement. Certain
d'eﬁnite rules must ba followed in panel de-
sign. Lay it out systematically, with the in-
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struments on the rear of the panel properly
divided. Inductance and other equipment
common to several circuits should be so
mounted as to be bisected by the panel center
line. At the same time the arrangement
must be such as to provide a symmetrical
lay-out for the panel face. If there are two
meters, put one on each side; do not crowd
both together on one side, leaving a large
blank space on the other. Keep all iron or
other magnetic metal out of the radio {fre-
quency field. Mount the panel on a frame
of angle brass or even wood. Use lead cov-
ered cable for your low-tension circuits and
ground the lead sheating! Wire the radio
frequency circuits with heavy copper bus

bar, or better yet, g-inch copper tubing.
Make tight, low resistance connections all
threugh. 0

From the standpoint of appearance, the
writer favors the highly polished, glossy
black panel. This is a matter of individual
preference, of course, and a well-grained,
or sand-blasted panel will also look well.
Have the panel engraved with suitable no-
menclature. It adds a finishing touch—the
commercial appearance that i1s so desirable.

Make up a panel transmitter {ollowing
the foregoing suggestions.  Study the re-
productions of representative amateur panel
transmitters  shown in the accompanying
photographs and take some ideas from them.
The writer will warrant, once you have a
well-balanced, properly constructed panel
transmitter in operation, you will never
return to the “potato-patch”™ arrangement.

It 1s not a usual habit to experiment with
transmitters as one does with receivers.
Consequently when a transmitting circuit
has proved its worth, why continue to use
it with the apparatus spread out in skirmish
formation?

PRI

Showing the proper dis-
position of parts and the
well spaced wiring of the
rear of 8AM’s transmitter.
Such a transmitter is
compact and insures
greater efficiency as
everything is set in
place and the wiring is
made with large size cop-
per ribbon or rod. Note
the grid coil mcunted in-
side of a stand-

ard C.W. in-

ductance te £
formareversed :
feed back cir-

cuit,
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Getting the Most Out of the Small Transmifter

ESPITE the increase in the number
of 50- and 100-watt C.W. .ransmit-
ters in this country, there are thou-
sands of transmitters employing one or two
S-watt tubes. Many of these have suc-
ceeded remarkably i covering long  dis-
tances, many having been heard by WNDP

Antenng

RF Choke

= Ground

Connections of the Inductance Coil of a Low

Power Transmitter, Where the “Tuned Ground”

is Used as an Adjunct to the Counterpoise. Note
the Series Condensers Employed.

up near the Pole. Others have had their
signals reported heard in Europe and Aus-
tralia. In many of these outstanding cases
of great DX accomplished by lower powers,
an unusually good location had much to do
with the results.

There are many CW. sets, howecver,
whose owners are struggling vainly after
better communication range by the applica-
tion of higher plate voltages, addition of
wires to the antenna, raising the aerial,
winding the inductance with No. 8 wire and
other stunts calculated to improve matters.
It is probable in many cases where signals

By BRAINARD FOOTE, 2NP

don't “get owt of town” that the tuning is
really the chief fault. It is to these that
the writer is addressing his remarks.

The -use of the counterpoise is becoming
more and more common, for it is true that
much ' better results can be obtained by its
use. - However, the ground connection may
also play’ a part.  Something ought to he
said .in tavor of properly tuning the trans-
mitter so as to employ both ground and
counterpoise.  This is especially valuable
where the amateur is restricted as to lus an-
tenna.s With a single 90-foot wire as the
acrial and two 40-foot lengths of bell wire
for a 'counterpoise. the writer has succeeded
in “working” during daylight., three eighth-
district amateurs, distant about 200 miles, a
“1” up in Manchester, Conn.. and several
third~ district stations in  Pennsylvania.
Traffic is regularly carried on with New-
burgh,"N. Y., with such a transmitter, The
writet’s station is situated at Caldwell, N.
1. Both ground and counterpoise are used.
Two 5-watt VT-2 tubes form the oscillators.

The. circuit diagram at 1%g. 1 illustrates
the main tuning circuits of the customary
C.W. transmitting set. The “parallel”
system of feeding the plate power is indi-
cated.  (This applics whether the high volt-
age is obtained from a tube or jar rectifier
or from a motor generator). The R.I%.
choke may be a 150-turn honcycomb coil.
In low power transmission, such as is being
considered, the key may bhe located in one of
the plate leads. The inductance nced not
have any special design, although its wire
should be large in order that its resistance,
both D.C. and high frequency, be low. Its
diameter ought to be ahout four inches.
Thlr_ty—ﬁve turns are sufficient for average
requiréments. Condenser C-A is the anten-
na series condenser. If the counterpoise
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should be much larger than the antenna or
should have a high capacity, it may some-
times be necessary to insert this condenser
i series with the counterpoise instead of the
antenua. - :
TUBE OPERATION
It is advisable to reduce the plate voltage
when the set is being. adjusted- so that ‘the
tuhe may not become overheated. With the
set in corfect operation, it should be possible
to transmit continuously without causing it
to overheat. With a D.C. supply a .001
mid. grid condenser and a grid leak are not
so important, but a very strong line hum
will modulate the radiated wave and spoil
the note if the grid condenser is omitted
where A.C. is supplied to the plate.
Condenser C-I is itended to insulate the
inductance from the positive plate power
supply in order to prevent short-circuiting
it.  With condenser C-P in use, C-1 is not
strictly necessary. 1t is a safety measure,
however, and will prevent trouble should
the variable condenser be short circuited.
Condenser C-1° should be about .001 mfd. in
capacity and C-A about .0005 mid.
Omne should not make the mistake of in-
(Continued on paye 1482)
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Grounds and Counterpoises

NE of the things the ex-spark ham
finds when entering the CW-
game is that deplorably inadequate

" aerial-ground systems can be used
and very good results obtained

despite it. Also, that there are many such
systems in existence without excuse.
Grounds are a very important part of the
successful transmitter and one can do much
better with a poor aerial and good ground
than with a poor ground and good aerial.
A simple and effective ground, as well as

one of the easiest to install, is made up of

Cage lead-in 4" iz if
ovEr @ few feet g™ -

A pipe or rod ground.
circle with a diameter of about three feet.

They are driven in a

ground rods or short lengths of pipe. Se-
cure several picces of three-quarter-inch or
one-inch pipe, long enough to sccure con-
tact with damp carth in all seasons. In-
formation as to the depth mnecessary to
obtain such a contact can usually be ob-
tained from a contractor or excavator.
There is no need to buy new pipe, as the
used product serves cqually as well.  Drive
the pipes in a circle and connect radially.
taking the lead from the center where the
wires cross. 1f the lead is more than five
fect long, cage it. The circle of pipes or
rods should be about three feet across and
should have eight or ten units in its cir-
cumference. One such ground in damp
carth is very good, although two or mare
are needed for maximum effectiveness.
Keep the leads to the separate grounds as
near the same length as possible.

If only a small space is available in which
to install the ground due to unavoidable
limitations, there is only one thing to do,
namely, drive as many rods in the available
space as possible and interconnect them

Fig. 2

In case of limited space drive as many rods as

are needed to fill the space well and interconnect.

Take leads from several places and form a cage
lead-in.

By L. W. HATRY, 5KV

This article is chock full of waluable dope on grounds and counterpoises and should help every amateur in
bettering his transmitier, particularly those who are handicapped by poor localities.

completely. (See Fig. 2.) Cage the lead
in this case also. Drive the rods deeper
than usual in this type of installation so as
to be sure of maximum effectiveness.

BURIED PLATES

Another good ground, if you do not care
to purchase and drive rods, is to dig small
pits or holes from three to six feet deep and
bury metal plates. Heavy galvanized iron
sheet does well for such a ground. It
should Dbe connected in several places,
although only one lead need be brought out.
Salt placed on the surface next to the earth
Lelps to keep the surface in good contact
with the carth at all times although where
there is really damp ground, the need ifor
this measure is not apparent. In actual test,
several of these grounds with salt and sev-
eral without gave the same results so that
the salt addition is more theoretical than
practical. In making these grounds, it is
good practice to head for the _]11111\1]1.:111
again, as he will have metal scraps that will

% Cage- Jead -in

Cross

connect-
/8

valunb/e

J5ulators

fip.3

Two good forms of counterpoise that easily adapt
themselves to a crowded locality.

serve the purpose as well as more expen-
sive material.

If you are close to a stream or another
source of water there is no need of going to
the stream for a ground because long
ground leads are bad. I1f you are within
reasonable distance of the water the soil
will be wet enough in itself to serve all pur-

poses. Of course, if a good water ground is
available within a few feet it should be
used.

The well known radial ground on Round’s
ground is generally out of the reach of
most of us so it will not be discussed here.

A fine ground is one made of lengths of
wire buried a short distance under the sur-
face of the earth, directly under the aerial.
in such an installation, the wires should
cover a much greater area than the aerial
In making such a ground, the simplest
method is to make a sidewise slit in the
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ground with a flat spade and place the wire
i it. A little tamping will bring the slit
together and a practically unmarr\ed sur-
face is left. This is particularly true where
a lawn is growing and must not be injured.

This over sheq .,
N

Clotheshne

1 /
7

&)

THis over shack

j

Z’?gg-//‘i

Fig 4

A freak counterpoise used by one amateur. It
works well and such an arrangement will usually
overcome a poor situation.

The grass soon obliterates all trace of the
shit.
INSULATION OF LEAD

Where the ground lead is more than three
feet in length it is best to insulate it. The
insulation need not be very extensive as the
potential difference is slight. The ordinary
porcelain cleat or kuob is sufficient. Do not
use any more supporting points than are
absolutely necessary.  FExcess insulation
means unnecessary losses.

If it is necessary to have ground leads,
of different lengths, and the difference
amounts to more than two {feet, efficiency
will be increased if the leads are tuned so
their electrical lengths will be the same.
Adapting a buried cfround for use with a
rod ground is another use for tuning the
oroun(ls The metliod of tuning the Crxound

(Continued on page 1484)

Ly

g. 5
How an aerial, ground and counterpoise are used
together. The right-hand diagram, with a sepa-

rate coil for the counterpoise, is the best method
to employ.
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Correspondence from Readers

9GD TAPS OUT A FEW

Editor, Rapio NEws:

Have read the communication from Mr.
W. IEd. Edwards, of Pasadena, Cal., appear-
mg i Ramo News for IFebruary, register-
ing disgust with the amateur transmitters in
his locality.

T wish to extend to him my sincere sym-
pathy in his receiving troubles, yet being on
the other side of the fence myself, there are

several things that need to he explained to

him, if he is not already aware of them.

Tt is to be hoped that he does not con-
demn the whole amateur group hecause of
the misdecds of a few. There may be hypo-
crites in the membership of a church, but
that does not make it necessary to condemn
the church as a whole. Let it be pointed
out that the real, honest to goodness, am-
ateur is just as anxious to co-operate with
him in sharing the ether as he is, in a strict
sense of justice, to share it with the am-
ateur.  While it is undoubtedly true that
there are many amateur stations using CAV
having an alternating current plute supply,
there are very few using the interrupted con-
tinuous wave system and practically none
using spark. In the past three months, there
have been less than a dozen stations received
at this station using spark, and there arc
muny  thousands of transmitiers on 200
meters and below, There bas been a great
deal of interference {rom spark stations on
the broadcasting waves received here, how-
ever, yet these transmitters are not amateurs
—they are commercial stations on ship-
voard, handling the important traffic incident
to shipping and passenger traffic.

Tt is not necessary to dwell on the value
of the amateur station to the broadcast
listener, even though said BCL does not
realize it himself, as it has been recounted
many times already. Towever, if enlighten-
ment is wanted in some quarters, the writer
will be very glad to do his bit if possible.

H. D. Joxzs,
Radio Station 9GD,
St. Croix Falls, Wisconsin.

THE RIGHT ATTITUDE

Editor, Rabpio NEws:

This war over the single circuit is getting
too far in advance for me to remain quiet
and passive. I am by no means a “Radio
Expert” or anything of that kind, but just
the same I firmly believe that the “single cir-
cuit” 1s all right.

I will admit that a “single barrel” can
make bedlam out of a quiet, peaceful, neigh-
borhood if not handled properly. When I
first made my “single” and tried to operate
it, I am sure that more than one fellow was
hunting for me with a shotgun; you know
what for. The “blooming thing” was all
“squeal, howl, etc.” and the volume was
poor, with absolutely no “DX": but is that
so now? Well T should say not! Now T
am able to receive local stations such as
WBZ, KDKA, WGY, WJZ, WRC, WDAK,
WCAE, WCAP and WEAF on a loud
speaker using one WD-11 and my log shows
67 stations listed, 40 of which are over
1,000 miles away. It took me quite a while
to learn how to operate it properly, but now,
O boy! the “single circuit” is great.

However, this world is not all pleasure by
any means, because not 50 feet away from
my “den” there is a beginner with his single
circnit, and believe me 1 feel like hooking
ahout 20,000 wvolts to his tube. Do I do
this? No. Why? Because when I remem-
ber that T was a heginner once, I just simply
turn off the filament and calmly wait for
him to “hit the hay.”

All you fellows who are ready to kill the

single circuit “op” just remember to give
him a chance, and he will soon learn how
to make it a pleasant evening for himself
and for his neighbors.

Perhaps this letter will be overlooked, but
at any rate this is all taken from my expe-
rience with a single circuit. So, for the last
time, give the single circuit op a chance.

GrorGE J. Prowa.
Tarriftville, Conn.

WE HAVE ALREADY ANSWERED
THE CALL
liditor, Ranto News:

I have been reading the Gernsback publi-
cations since the brave old days of “Modern
Electrics.” (Was bitten in the coherer days
of 1908). It's ahout time I said a word of
appreciation.  As an educational institution
and a clearing-heuse for technical infarma-
tion, your magazines have done more for
radio than all the colleges put together, and
that is not skunming the colleges cither. Re-

i

iy

List of Radio Articies

Appearing in the Aepril,

1924 [ssue of Science
and Invention

A Microphone Amplifier — Loud-Speaker
Results on a Crystal Detector.
By H. Winfield Secor.

Combination Radiophone Sets and Phono-
graphs.

The Three-Circuit Tuner de Luxe.
By L. Port.

Self-Contained Portable Set with Loop
Antenna.

Radioc Compass Stations — How They

Operate.
The Radio Church.

Radioc Wrinkles Department—Edited by
A. P. Peck.

Radio Oracle.

gardless of who owns your publishing or-
ganization, we, your readers, feel that your
publications belong to us. And that is, I
think, as you would have it.

Let us have more articles such as that of
Fleming's in the May, 1923, issuc of RAapio
News. His later articles were good, but
that one was the best. I know of no other
publication that gives such a mass of high
quality information,

May we not -have a good article on
“Wired wireless,” giving practical details?
It would be timely and would save. interested
experimenters the trouble of working out
details of inductance, capacity, proper fre-
quency, etc.

A. GarL Sinson,
Stabler, Washington.

THE WYNNE DIAL TWISTERS
IZditor, Rapio NEws:

We are enclosing herewith a saniple post
card (reproduced on another page), used by
the “Wynne Dial Twisters,” an organiza-
tion which has for its purposc the idea of
co-operating with the broadcast stations
throughout the country.

The membership of this organization is
made up of owners of radio sets, and others
who are as enthusiastic over radio. Each
member of the organization pledges himself
to send at least five of these cards to five
different stations every night, advising them
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how their programs are received and en-
joyed. On Saturday night, the organization
as a whole will send a telegram to some sta-
tion applauding their progran.

The organization feels that it is the duty
of every listencr to let the broadcasters know
how their programs are received and how
they are liked. Our listeners here appreciate
the efforts of those who are trying to give
the public good entertainment and we show
our appreciation by sending out these cards.
We believe this to be a movement that every
community where radio is known should
adopt. The broadcast stations have gone to
an cnormous cxpense by putling in stations
and they certainly should be applauded for
their efforts to entertain. If we do nct tell
them about it, there is no other way for
them to know whether they please or not.
How badly artists must fecl after they have
put forth their best efforts to please and then
get no response or applause, it must be the
same feeling that is experienced when play-
ing to a “cold house” at a theatre,

Aside from the co-operation we expect to
give the broadcast stations, we are going to
take up the many radio problems of the day
and try to devise ways and means to elimin-
atc a great many of them. A number of
radio owners have trouble in the operation
of their sets. Through the medium of our
organization we are going to take up these
troubles and adopt methods for their elim-
ination.

In other words, we are going to endeavor
to make radic better and hetter from time
to time. We have long since realized the
vast amount of good radio is doing every
day, and our cfforts are going to be put forth
to the advancement of radio the world over.

Already, owners of radio sets here have
gained a record which we believe can not be
beaten anywhere.  We have won more prizes
given by Station WDAP of Chicago than
any other locality in the United States and
we are proud of this record. We also claim
the record for having more radio sets per
capita than any other locality in the world.
This covers lots of territory, but we be-
lieve we can substantiate our claims.

In conclusion we want to say that we are
for the broadcast stations and hope they
will keep up their good work. More power
to them. e are for your magazine also,
and more power to it.

“Wy~xxE Dian TWwISTERS,”
C. E. VICKREY,
Secretary-Treasurer.,

[Ezery once and so often we learn of
worthy people banding together in a worthy
cause. Whether it be for the prevention of
cruelty to animals, the conservation of forest
tracts or the bringing of relief to other men,
these people arc serving the masses twith
no desire Jor material veward. They are the
back-bone of the Nation and its greatest ex-
cuse for survival.

It 1s, as usual, the principle of the thing
that has the most effect on the rest of us.
The “Dial Twisters” are such a group.
They are, unselfishly, doing their best to
make radio broadcasting a worthy, national
acquisition. More power to them !—EDITOR. ]

IT'S TIME TO TALK OF MANY
THINGS, OF CABBAGES AND
KINGS

Editor, Ranto News:

You have a terrible publication, What's
that—how come? All right I'll prove it.
Whereas, T had no interest in radio or the
apparatus thereof only a few short months
ago—look at me now! At three o’clock in
the morning I'm still trying to get ’em and
get ’em good.

(Continued on page 1448)
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Awards of the $50 Radio Wrinkle Contest

First Prize
A SPIDER-WEB COIL MOUNTING
By O. L. VAN DYKE, JR.

The following, together with the illustra-
tion, is a description of an excellent form
of spider-web coil mounting. Probably thz
most impressive feature of this arrangement
is its compactness, compared to other mount-
ings. The construction is simplicity itself
and the parts required are few.

Referring to the sketch: A is a knob anid
dial; B is a piece of brass or phosphor
bronze bent so as to form a support for the
coil and shaft; C is a bushing which serves
to prevent shaft D from sliding. The shaft,
D, is a I4-inch brass rod about 334 inches
long with a slit near its end to take the end
of the spider-web coil form, E. T is the
base of the sccond coil form which is ai-
tached to the baseboard, H, by a brass

Details of the spider-web coil mounting. The
coil forms can be made of any good insulating
material.

bracket, G. Since the spider-weh coils are
not heavy, no trouble should be experienced
in balancing the movable coil. If the weight
of the coil is too great a counter-balance mzy
be attached to the upper end of the form, as
shown at J.

Second Prize
A VERNIER CONDENSER
By KENNETH SLOAN

After unsuccessfully experimenting with
various types of “vernier” adjusters, [ de-
vised the condenser shown in the sketch. It
1s mounted within the rotor of a variocoupler
or a variometer, and connected across the
rotor coil. The movable plate is of the con-

A clever arrangement in the way of Verniers.
This can be mounted within the rotor of a vario-
coupler or variometer. g

Prize Winners
FIRST PRIZE $25
A Spider-Web Coil Mounting

By O. L. Van Dyke, ]Jr.

67 West 44th St.,
Bayonne, N. J.

SECOND PRIZE §$15
A Vernier

By Kenneth Sloan,

Condenser

R. 3, Sheboygan, Wisconsin

THIRD PRIZE $10
An Improved Series-Parallel Switch

By John A. Warr,

3175 Park Avenue,
Montreal, P. Q., Canada

ventional design, while the stationary plate
is provided with lugs at each side for mount-
ing. The shaft of the variometer is replaced
by a short length of ¥4-inch copper or brass
tubing, held in place by an anchor plate, to
which it is securely soldered. The rotor
plate is mounted on a brass or copper rod
extending through the tube, and terminated
by a small knob on the face of the dial knob,
through which it passes. '

The sketch is practically self-explanatory.
The idea can be easily adapted to any style
of instrument, and has the special advantage
of not requiring additional panel space.

Third Prize

AN IMPROVED SERIES-PARALLEL
: SWITCH

By JOHN A, WARR

I herewith describe a new type of series-
parallel switch which is easily made, is very
neat, and eliminates much of the panel drill-
ing necessary with the usual type. [t can be

Yariable conaensér
K ] L]

=

Aerial imnacTan

Frbre Biock
A

Fip. 1

Circuit connections for the series-parallel switch.

made at a very small cost, as most of the
materials needed are in the collection of
every “bug.”

As can be seen from the drawings, the
switch has only one blade, but this is divided
into two sections by the insulating block
“A”. This is made of fibre as the blades are
riveted to it by small brass rivets. Hard
rubber and other similar materials would be
liable to split during the process. The draw-
ings are quite clear. Blade B-1, is connected
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Sponge rubber

electrically to the shaft of the switch, while
comection is made to B-2, as shown at
“C,” Fig. 2. This zan be a switch point
cut down and a small piece of flexible wire
soldered to it and the blade B-2. Be abso-
lutely sure that B-2 does not make connec-
tion with B-1, as the switch will not work.
DD are two fibre washers; this material is
used here to prevent the short circuiting of
the blades by the brass rivets.

When the switch is mounted and wired,
.as shown in Fig. 1, the ceuter position is

Details of

the simplified series-parallel switch.
Note that C connects directly to arm B2.

“Parallel,” leit-hand position “condenser
out,” and right-hand position “series

This switch can also be arranged for back
of panel mounting.

A NON-MICROPHONIC SOCKET
MOUNTING

A simple method of mounting a Uv-199
socket on sponge rubber so that the bulb
can be inserted in an inaccessible place with-
out holding the socket with the other hand
is here described. It is accomplished by
cutting a piece of sponge rubber (bath
sponge) in a disc 34 inch thick and the
diameter of the socket base: then cut two
recesses in opposite sides 3% inch wide and
deep as at A in the drawing. Get a 10-cent
tube of para dry rubber cement {rom the
nearest garage, place the socket without the
rubber i position on the set where it is to
be permanently located and mark the two
holes that are in the base for fastening it.

Flexible wires

A mounting for a 199 tube made of
ber will materially reduce microphanic iigfe}gsoirsli\;.
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Then draw a circle around the base. Bore
the two holes and place a brass bolt with
head on the under side and out the upper
side so that the bolt will stick about 34 inch
or Y inch above the bascboard, but will not
touch the socket by ¥4 of an inch when the
rubber is placed between. Scrape or roughen
the under side of the socket and inside of
the circle so that the cement will hold well,
and wet the rubber on both sides; wet the
socket and place in position, as shown in
the drawing. Lay a light weight on top of
the socket so as to compress the rubber about
Ig inch. Be sure that the brass bolts are
directly in the center of the holes in the base
of the socket. Let it stand until dry. When
using, insert bulb, and on pressing down,
the socket goes over the bolt: and when you
turn it to engage the lock, the holts hold the
socket from turning and tearing loose from
the base. Instead of bolts, switch stops
cait be used and the method of mounting
cither kind may be reversed so that they
fasten in the socket instead of in the base
and enter holes in the baseboard or shelf
when the rubber is compressed.  The socket
should he wired with stranded covered flex-
ihle wire. Do not use hus bar, as it will not
serve the purpose intended.
Contributed by Idwin L. Snook.

A PRACTICAL CONNECTING LUG

It s usuadly a difficult proposition to
solder a joint formed by two wires meeting
at an angle.  Utmost care is necessary and
even then the job is apt to turn out a poor
O11¢,

A very stmple connecting lug can he made
from a small picce of sheet brass or tin in
the manner shown in the accompanying iltus-
tration. By the use of a pair of pliers, these

Cennecting lugs made in the manuner shown are
very useful where difficult soldering jobs are
encountered.

small pieces of metal can be bent into any
shape desired to conform to requirements.
A lug of this type after being fitted into
place is easily soldered to both wires.
Contributed by Joel Read.

TO ELIMINATE BODY CAPACITY

It is well known that the general practice
of shielding panels is not as cfficient as it
might be.  While tiufoil or sheet metal
climinates the body capacity, it also has a
tendency to absorb energy from the appara-
tus which it is shielding.

1 present herewith a novel and efficient
method of eliminating this nuisance, as per
sketeh, which is practically self explanatory.
When mounting a variable condenser with a
verniey, the conecting link between the two
vernier shafts should be a flat piece of bone

Vernier knob

Afeﬂr Fanel : b

Insulefing Sstrip
. *14 wire rivet

~ Insulating tubin
“inside dm. 1" 7

If the metallic shafts of a variable condenser are

insulated from the knob and dial by small strips

of insulating material as shown, body capacity
is eliminated

or any good insulating material, the same be-
ing fitted into the saw slit and a hole drilled
with a No. 50 drill and a copper rivet in-
serted.  The I4-inch shaft upon which the
dial is mounted should be of hollow brass in
which the smaller rod fits.

This method may also be applied to vario-
couplers; no rear panel is necessary with a
variocoupler, as the average coupler on the
market today is self-supporting.

Contributed by E. G. Mahoney.

ARRANGEMENT FOR SWITCHING
FROM SINGLE TO DOUBLE
CIRCUIT TUNER

A single circuit regencrative tuner is
the most desirable for reception when there

L] £

-
B Balt

A clever arrangement whereby it is possible to
shift from a single to a_two circuit connection
at will.

is no intericrence, hut is not sharp enough
u1 its tuning when interference is present.
The use of a double circuit tuner is then
of advantage.

The accompanying circuit diagram is a
simple arrangement for switching from one
to the other. When the single circuit con-
nection is desired, switch C is placed on
contact 2 and switch lever A on the last
contact point 1, of the primary coil. When
a double circuit connection is required, sct
switch C on contact 3 and switch A on any
other contact aside from 1.

The usual procedare in tuning is followed
when employing a double circuit connection,
but when the single circuit is used, timing
is accomplished by the switch arms A and B
and the variable condenser V.C.

This arrangement has proven very satis-
factory in every respect.

Contributed by IHuyo E. Anderson.
CONVERTING A STANDARD AM-
PLIFIER FOR 201-A TUBES
Thousands of broadcast listeners who

have radio receivers consisting of detector

low resistgnce
rheosrars

0 -A" Barr

How the low resistance rheostats of a standard
amplifier are connected up to be used with
201-A vacuum tubes.

and two stages of audio-irequency amplifica-
tion are still using the original UV-201 tubes
purchased when they installed their sets.
These tubes have been superseded by the
UV-201A’s which consume much less cur-
rent than the old style tubes. Consequently,
when the inevitakle change is made to the
niew tubes, a greater resistance must be pro-
vided in the rheostats. Tf the amplifying
unit has a rheostat for each tube, as is
usually the case, there is a simple way to
do this without substituting ncw rheostats,
adding outside resistances, or changing the
appearance of the set.

Audio-frequency amplifying tubes are not
critical : one control will, therefore, do for
both tubes.
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Remove all connecting wires {rom both
rheostats except the current supply wire to
the fAirst rheostat. Connect the rheostats to-
gether as shown, bridging across the ad-
jacent posts with bus wire or (if more re-
sistance is wanted than is afforded by the
combined rheostats) with a section of re-
sistance wire from a discarded resistance
unit. A connection is then run from the re-
maining binding post of the joined rheostats
to cach of the two sockets, taking the place
of the original connections.

The combined resistances of the rheostats
will make the proper resistance for two
201-A tubes when connected in this manner,
besides allowing ample variation, using either
or both knobs to secure desired brilliancy of
the filaments.

Contributed by R. . Richards.

EMPLOYING THE HOUSE LIGHT-
ING CIRCUIT FOR AN AERIAL

The lighting circnit in your house can be
used effectively as an aerial for receiving
purposes by using one wire of the line. The
accompanying illustration shows one simple
method by which this can be done. A third
wire is twisted around the lamp cord and
one cud of it is attached to the acrial bind-
ing post of the receiving set. The cffect is
the same as a direct connection, as the third
wire forms a condenser. The rubber insula-
tion on the wires acts as the diclectric and
the two wires in close proximity to cach
other as the plates of the condenser., The
capacity of the arrangement may be in-

%}1 Flectric light socket -
1,
&,

%, A

0%

lrsulated Wiz,

By twisting a separate piece of insulated wire

with the lamp cord and attaching its end to the

aerial binding post of a receiving set, the light-
ing circuit can be used for an aerial

creased or decreased by twisting or untwist-
ing more or less wire around the lamp cord.
The correct amount of wire to use can only
be determined by experiment.

Contributed by George E. Johnson,

A CONVENIENT FILAMENT
SWITCH

It is the habit of most people to forget
to turn off the vacuum tubes if a filament
switch is uscd.  Naturally, when the tubes
are left burning. the storage battery is ex-
hausted in a short time. I have remedied
this by attaching a brass plug. made of a

(Continued on page 1514)

Do you ever forget to turn the filaments of your
tubes off? If so here is an arrangement that will
make up for your forgetfulness.
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ADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test. It
does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an inde-
pendent organization, with the improvement of radio apparatus as its aim. If, after being tested, the instruments submit-

ted prove to be built according to modern radio engineering practice, they will each be awarded a certificate of merit, and a “write-
up” such as those given below will appear in this department of RADIO NEWS. If the apparatus does not pass thc Laboratories
tests, they are returned to the manufacturers with suggestions for improving them. No “write-ups” sent by manufacturers are
published on these pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and
electrical construction is described. Inasmuch as the service of the RADIO NEWS LABORATORIES is free to all manufac-
turers whether they are advertisers or not, it is necessary that all goods to be tested must be forwarded prepaid, otherwise they
cannot be accepted by the Laboratories. Address all communications and all parcels to RADIO NEWS LABORATORIES, 53

Park Place, New York City.

T i

ANNOUNCEMENT

It is with regret that we announce
the resignation of Mr. W. P.
Powers, our technical director who,
on account of the great stress of
work, has found it necessary to dis-
continue his association with the
Radio News Laboratories. Mr.
Powers will be long remembered by
his associates for his valuable ad-
vice and help in conducting labora-
tory tests.

COLUMBIA VARIOMETER

The Columbia multi-circuit mould-
ed variometer type C(-109\ is of
very good mechanical and electrical
construction and of attractive ap-
pearance. It is designed for both
base and panel mounting. The shaft
is % inch and the rotor is very
smooth running, The variometer is
of the standard size having black

moulded forms wound with green
silk covered wire. It is manufac-
tured by the Columbia Radio Cor-
poration, 2756 Diversey Avenuc,
Chicago, 11l

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 368.

C.H, RADIO SWITCH

With many types of filament rheo-
stats now on the market, it is very
desirable to employ a separate switch
for opening the “A” battery circuit,
as in this way the rheostat adjust-
ments need not be changed and the
tubes can be turned out without
turning the rheostats to the off po-
sition. Some rheostats require so
many turns of the knob that it is
very inconvenient to turn them all
off.” This filament switch is of the

push-pull type having a knife blade
action with very large contact sur-
faces. It only requires one hole in
the panel for the mounting. Manu-
factured by the Cutler-Hammer
Mfg. Co., Milwaukee, Wisconsin.
Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 364.

Apparatus Awarded Certificates

“RASCD” GALENA DETECTOR

The *“Rasco” No. 1898 Baby
Galena detector is noted for its
small size and rugged inechanical
construction. Although called a
galena detector, any crystal may be
employed in it. The cat whisker is
clamped in a small binding post at
the end of the shaft, as shown, so
that no soldering is required when
replacing a cat whisker. The base
is only 1% by 1% inches. On ac-

count of the small size, the adjust-
ment of the detector is not easily
displaced. Manufactured by the
Radio Specialty Co., 96-98 Park
I"lace. New York City.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 317.

COLUMBIA DUO-LATERAL
COIL

The Columbia Radio Corporation
submitted a sample of its type 50
duo-lateral coil, which is of the
standard construction designed to
fit the coil wmountings also described
on this page. The coil is well con-
structed and may be used in a va-
riety of circuits with good results.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 372.

“RASCO”’ VERNIER
ATTACHMENT

This vernier attachment may be
mounted directly on the panel near
any control dial, and offers fine ad-
justments. It consists of a bearing
and knob having a small rubber
wheel astached directly to the knob.
This presses against the dial which
it is desired to control. This in-
strument is manufactured by the
Radio Specialty Co., 96-98 Park
Place, New York City.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 316,

CORRECTION NOTICE

\We wish to call attention to the
fact that the size of the Univernier
Control Dial that was approved by
us and described in the February
issue of Ravio News, was incor-
rectly stated. This dial is 3 5/16
inches in diameter and fits a % -incl
shaft. It is manufactured by the
Walbert Manufacturing Co., Chi-
cago, Il

FRESHMAN CAPACITY
FINDER

The experimenter who desires va-
rious sizes of fixed condensers for
usz in different circuits will find the
capacity finder illustrated herewith
very convenient. It consists of two
nickel plated metal strips on which
may be mounted several Freshman
fixed condensers of different sizes.

The terminals are placed on the two
metal strips so that the total ca-
pacity will be the sum of the ca-
pacities of the condensers mounted
on the strips. The strips are held at
each end with insulating pieces.
The Freshman condensers have very
accurate capacity ratings so that the
total capacity of the capacity finder
is easily approximated. It is manu-
factured by the Charles Freshman
Cq., Tic., 106 Seventh Avenue. New
York City.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS TLABORATORIES CER-
TIFICATE OF MERIT NO. 367.

MUTER FIXED CONDENSERS

Thes. condensers are of very
rugged construction and are thor-
oughly impregnated with wax so as
to make them moisture-proof. Larze
binding posts are mounted on the
condenser and arrangement is made
for clamping a fibre strip across the
two posts on which a grid leak re-

sistance may be made by drawing
pencil or ink lines along it. The
condensers are made in various ca-
pacities ranging from .00025 to .006
mfds, and they measure up very
closely to their rated capacities.
They are manufactured by Leslie F.
Muter Co., 32 West 69th Street,
Chicago, Illinois.
Arrived in excellent packing.,

¢
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AWARDED THE FEREADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT XNO, 362.

HOT WIRE AMMETER
This hot wire ammeter. reading
from zero to five amperes, is manu-
factured by the General Radio
Company, Cambridge Mass., and is
known as type 127A. 1t will be
found useful in amateur racio trans-

mitting stations, or in other equip-
ment where an accurate radio fre-
quency ammeter is required. The
scale is plainly marked amd is ex-
ceptionally accurate, as compared
with a standard D.C. ammeter. This
instrument is of the flush mounted
type, and is 3 inches in diameter.
Arrived in excellent packing.
AWARDED THE RADIO
NEWS TLABORATORIES CER-
TIFICATE OF MERIT NO. 347.

CARTER PORTABLE JACK

This jack will be found handy for
installing an extension cord to a
headset or loud speaker. In one
end of the jack, two lugs are pro-

vided for soldering the wires of the
extension cord. A standard tele-
phone plug may be inserted in the
other end of the jack. This jack is
another product of the Carter Radio
Co. of Chicago.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS TLABORATORIES CER-
TIFICATE OF MERIT NO. 354.

GREWOL VARI-GRID
CONDENSER

Although a mica dielectric con-
denser is not quite as efficient as an
air dielectric one, mica insulation is
usually employed in fixed condensers
such as in grid condensers. The
mica insulated condenser shown in

the illustration is variable and its
capacity may be changed from mini-
mum to maximum with five turns of
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NEWS
TIFTICATE OF MERIT NO. 357.

Dhottom.
chanical construction.
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the knob so that a micrometer con-

trol is obtained. The minimum ca-

pacity is 82.20 mmf. aud the maxi-
mum 494.53 mmf.
occuples -little space and only re-
quires one hole for mounting. Man-
ufactured by the Grewol Mfg. Co.,
Newark, New Jersey.

The instrument

“Arrived in excellent packing.
; THE RADIO
LABORATORIES CER

TIFICATE OF MERIT NO. 355.

ALL-AMERICAN TRANS-
FORMER
Great care was exercised in de-

signing this transformer so as to
produce an instrument that would

introduce a minimum of distortion in

an audin frequency amplifier.  The
core is  composed
thin laminations built so as to have
very goodl magnetic joints.
is wound to have a S:1 ratin. The

of cxceptiomally

The coil

voltage  amplification  curve  was
found to e very flat throughout a
wide range of flL(]ll(‘n(.l(\ This

transformer. type R-21, is manu-

factured by the Rauland Mfg. Co.,
Jefferson Street, Chicago,

Arrived in excellent 171Cl\1ng
AWARDED I ADIO
LABOR: \I()RII' CER-

GENERAL RADIO SOCKETS

The General Radio type 156 and
299 sockets are designed for stan-
dard vacuum tubes and for the
UV-199 or C-299 tubes. The illus-
tration shows the standard socket
which is known as the positive con-

tact type. The contact springs fit
tightly against the sides of the
vacuum tube prongs. The type 299
socket is entirely of hakellte with
the four contact springs on the
Both are of cxcellent me-

Arrived in excellent packing.
A\\’L\RDTD THE RAD [

O
NEWS  TLABORATORIES CER-
TIFICATES OF MERIT NOS. 348
and 349.
BRADLEYLEAK

The variahle ;,nd leak shown in

the illustration is of similar con-
struction to the well known Brad-

leystat, and  both instruments are

manufactured by the Allen Bradley
Co., 286 Greenfield Avenue, Mil-
waukce, Wisconsin.  This leak is

made up of two columns of spe-
cial composition dises which arc

presscd together by turning the ad-

justment  knoh. The  resistance
range of 200000 ohms to 10 meg-

ohms is uniformly covered by about
three turns of the knob.

The re-
sistance may he. increased to 20

- megohms, but is not stable above

10 megohms. Special grid  con-
densers are alsp supplied that fit the

terminals of this grid leak.

Arrived in excellent packing.

AWARDED THE RADTIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 351.

CARTER INDUCTANCE
SWITCH

This switch is of good mechanical
design., and, unlike many other
switches of this type, its lever arm

does not have the tendency to stop
between the contact points. It is
provided with 15 contact points.
Stops are furnished which may be
inserted in the holes between any
two contact points. The connecting
wires may he soldered to the lugs.
Manufactured by the Carter Radio
Co., Chicago, THinois.

Arrived in_excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OFF MERIT NO. 344.

AJAX MULTI RADIOPHONE
PLUGS

The Ajax Electric Specialty Co.,
St. Louis, Mo., submitted samples
of jts No. 18 and No. 18-A Multi-

Radioplione plugs, cach designed to
accommodate from one {o four head-
sets. The headsets are clamped in-

to binding posts in the plugs and
in one type the plug is inserted into
an ordinary telephone jack and in
the other small leads with cork tips
arc uscd for the connecctions, In
this case a scparate plug may be
used to connect it to the receiving
set. The plugs are of necat appear-
ance and are not much larger than
the ordinary radio plug.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATES OF MERIT NOS. 319
and 320.

CARTER VERNIER RHEOSTAT

This rheostat, which is also man-
ufactured by the Carter Radio Co.
of Chicago, is noted for its accuratc
mechanical design and exceptionally
smooth running. The rhcostat has

a resistance of six ohms and carries
a current of 1% amperes without
excessive heating.  The resistance
wire is the shape of a helical spring
of small diameter so that very fine
adjustments arc possible.
Arrived in excellent packing.
AWARDED THE RADIO
NEWS TABORATORIES CER-
TIFICATE OF MERIT NO. 353.

RADION DIALS

These dials are of a very attrac-
tive appearance and are made of in-
<ulating material of high quality.
They arc mechanically accurate and

when mounted on a shaft are well
centered and run with perfcet align-
ment on the panel.  Actual tests

have proven that the quality of the
material used in a dial affects the
efficiency of the recunng set, es-
pecially when the dial is mounted on
a condenser shait with ungrounded
rotary plates. The Radion dials
cause very little loss of efficiency.
hey are made in three- and four-
inch sizes with 14-inch holes and
are furnished with bushings so tuat
they may be mounted on a 3/16-
inch shaft. Manufactured by the
American Hard Rubber Co., 11
Mercer Qtreet New York City.

Arrived in excellent packing.

AWARDED HE RADIO
NEWS LABORATORIES CER-
TIFICATES OF MERIT NOS. 375
AND 376.

CARTER JACK SWITCHES

The Carter jack switches resem-
hle in appearance the ordinary tele-
phone jack, except that a small
knob with a cam arrangement op-
erates the switch. A 90-degree turn
of the knob throws the switch from
one position to the other. Phos-
phor hronze springs are employed.
The switches are made in several

sizes ranging from single pole single
throw to double pnle double throw.
They are manufactured by the
Carter Radio Company, 209 State
Street, thcago, Iilinois.

Arrived in excelient packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 352.

MURDOCK CORD TIP PLUG

It is often desirable to connect
two or more head sets to one receiv-
ing set and for this purpose a mul-
tiple phone plug such as the. one
shown in the illustration is very
convenient. This plug will accom-
modate from oune to four headsets
which may be connected in series,
parallel  or  series-parallel. The
spring contacts insure good firm con-

tact with the cord tips, which are
~1mp1v pushed into the receptacle.
This plug, No. 401D, is manufac-
tured by William J. Murdock Co.,
Chelsca, Mass.

Arriv Ld in excellent packing.

AWARDED THE RADIO
NEWS TLABORATORIES CER-
TIFICATE OF MERIT NO. 363.

COLUMBIA INSIDE COIL
MOUNTING

This coil mounting, as the illus-
tration  shows, 1s designed to  he
mounted on the back of a panel with
the control knobs in front. It is the
three-coil type provided with recep-
tacles that fit the standard honey-
comb coils.  The rotation of the
knobs i the front is communicated
to the coils through rubber friction

wheels having a one to one ratio,
so that the entire coupling range is
obtained with one-half turn of the
nob. The coil mounting is of
mechanically good construction and
is positive in action. It is manu-
factured by the Columbia Radio
Corp., Chicago, Illinois.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS TABORATORIES CER-
TIFICATE OF MERIT NO. 369.
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MODERN PUSH-PULL
TRANSFORMER

For volume and quality -in audio
frequency amplifiers, the push-pull
circuit is usually - employed This
circuit requirés the use of two tubes
and two push-pull transformers. Al-
though the amplification is very lit-
tle greater than that obtained from

one step of straight amphﬁcahon
the quality is much better and a
greater  output may he obtained.
The transformer shown in the illus-
tration is manufactured by the Mod-
ern Electric Manufacturing Co., To-
ledo, Ohio, and is designed for this
cireuit. I‘he<e transformers are
similar to the ordinary type, except
that they have tapped windings.
They are furnished with complete
instructions for intalling and con-
necting.

Arnved in excellent packing.

AWARDED THE RADIO
\F\\§ LABORATORIES CER
TIFICATE OF MERIT NO. 314.

PFANSTIEHL SHOCK PROOF
SOCKETS

These sockets are designed for
use with UV-199 or C-299 tubes,
\\hlch as lS well known, cause ex-
cessive ringing sounds on the head-
set or loud talker when they are

slightly jarred. To reduce this an-
noyance as far as possible, these
sockets are provndcdp with  shock
proof mountings, which, as the il-
lustrations show. are heavy rubber
bands.  One type is made for panel
mounting and the other for base

mounting. They are well con-
structed, having a bakelite hase and
double 11]1051)]101 bronze spring con-
tacts. Manufactured by the Pfan-
stiehl Radio Service Co., Ilighland
Park, Illinois.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TTIFTCATES OF MERIT NOS. 365
AND 366.

GENERAL RADIO PANEL
SWITCH

The panel switch, type 1394,
shown 1 the illustration is also
manufactured by the Geueral Radio
Company, Camhridge, Mass. Tt is
noted for its excellent mechanical
construction. The parts are large
and rugged. There is practically
no possihility of the switch becom-
ing loose. The lcver arm makes
wood contact with the switch points,
The switch lever radius. is 1%
inches. )

Arrived in excellent packmg

AWARDED THE RADIO
NEWS TLABORATORIES CER-
TIFICATE OF MERIT NO. 350.
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TRUE TONE HEADSET

The True Tonc™ Headset, as its
name implies, reproduces speech or
music  with,; very little distortion.
The headset is of the standard two-
pole construction with -shells of in-
sulating matertal. It is wound for
.a resistance of 3,000 ohms, and is
amanufactured by the True Tone
Radio Mfg. Co., 186 N. La Salle
Street, Chicago, Il

Arrived in excellent packing.

AWARDED
NEWS

THE
LABORATORIES
TIFICATE OF MERIT NO. 361.

RADIO
CER-

UN-X.LD CRYSTALS

Forman & Company. 366 Green-
wich Street, New York City, sub-
mitted sampies of their detector cry-
stals which were found to be well
mounted and sensitive. Three dif-
ferent kinds of crystals were sub-
mitted, galena, silicon, and pyrites,
cach mounted in a metal base de-
<igned to fit the standard V:-inch
detector cup.

These crystals arrived well packed
in small wooden bouxes.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 358.

*RASCO” R. F. TRANS-
FORMERS

The Rasco R. F. Transformer is
of the air core type. employing two
windings on a wooden form closely
coupled together so as to broaden
the tuning or the wave-length range
of the instrument. In this way
?ractically the entire broadcast wave-
ength range is covered. This in-

strument is furnished semi-mounted
and is supplied with four binding
posts and screws for mounting. The
eads are of different colors so as
to aid in making connections.
Arrived in excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CLR-
T1FICATE OF MERIT NO. 315.

REINARTZ COILS

The Radio Mfg. Co., of Spring-
field, . Mass., also submitted samples
of its No.-1-A and No. 1-B Rein-
artz coils.. The No. 1-A coil is for
amateur reception and covers wave-
lengths up to 450 meters and the
No. 1-B coil covers wave-lengths up
to 600 meters. The windings are

held rigid by an insulating la'cquer'.
Taps are: brought out as in the
usual construction.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS TLABORATORIES CER-
TIFICATES OF MERIT NOS. 324
and 325,

CELATCITE RADIO WIRE

In wiring a radio set it is advis-
able to insulate the connections. so
as to avoid the possibility of acci-
dental short circuits with disastrous
results. ‘The celatcite wire
factured by the Acme Wire Co..
New Haven, Conn.. will he found
very convenient in this respect as it
has insulation around it and the
wire, No. 14 in size, is tinned so
that it is very easily soldered. Tt is
furnished in the following colors,
vellow, black, brown. green and red
so that complicated hook-ups may be
made and easily followed out by us-
ing different colored wire for the
different circuits. Unlike the usual
wire with a loose covering of spa-
ghetti, the insulation tubing on this
radio wire makes a tight fitting and
will not slip during the process of
bending or soldering.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 374.

COHERER PHONES

These phones are exceptionally
sensitive to weak current. ’Phey are
light in weight and of good con-
struction. They are of the standard
two-pole type with metal shells and
insulated ear caps. The construc-
tion is simple and they may be worn
for hcurs with cnmgort. The im-

pedance, at 1,000 cycles, is about
33,500 ohms. Manufactured by the
Racon Electric Co., 537 Broadway,
New York City. .
Arrived in ‘excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 373.

manu- -

COLUMBIA OUTSIDE COIL
MOUNTINGS.

These coil mountings, unlike the
inside types, are -designed to be
mounted on the outside of the panel
and the coupling is varied by means
of a pinion and gear arrangement
having a high reduction ratio so
that a micrometer control of the
coupling is. obtained. Both two-coil
and three-coil mountings are made,
Manufactured ' hy, the Columbia
Radio Corp., Chicago, Illinois,

Atrrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATES OF MERIT NOS. 370
AND 371.

R. U. F. CRYSTALS

These crystals., samples of which
were submitted by the Galena Crys-
tal Mfg. Co., 2894 Fulton Street,
Brooklyn, N. Y.. are very sensitive
over practically their entire exposed
surfaces, and on account of the
roughness of the surface, the cat
whisker contact is mnot easily de-
stroyved. The crystals are well
mounted in a standard V-inch metal
base.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 359.

SCHINDLER FIXED
CONDENSER

It is very difficult to manufacture
a large quantity of fixed condensers
of uniform capacities and for this
reason—and for experimenting pur-
poses—the condensers manufactured
hy Chas. Schindler, Toledo, Ohio,
are arranged so that the capacities
can be varied or changed by simply
removing or adding one or more
metal sheets. The parts may be
bought separately or already assem-

bled, as desired. They are made
of copper and mica sheets clamped
together by the binding post screws
in a moulded form, o

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 345.

GENERAL RADIO POTENTI-
OMETER

The type 214A, 400-ohm General
Radio potentiometer is of accurate
mechanical construction and is ex-
ceptionally smooth in its working.
It is 3 inches in diameter and has
a corrugated 1%-inch knob. The
resistance wire safely carries a cur-
rent of 1/10 ampere. It is manu-

Radio Trade Notes

Radio News for April, 1924

factured hy the General Radic Co.,
Cambridge, Mass.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 346.

PENBERTHY INJECTOR
HEADSET

This headset is of somewhat dif-
fcrent construction than.the usual
type in that it employs four small
circular electro magnets which act
upon the diaphragm. The magnets
are connected in series and the total
resistance of the headset is 4,000
ohms. The headset is very sensi-
tive and the quality of the repro-
duced speech and music is exception:
ally good. It is manufactured by
the enberthy Injector Company,
Holden Avenue and Grand Trunk
Ry., Detroit, Michigan.

Arrived in excellent packing.

AWARDED THE RADIC
NEWS LABORATORIES CER-
TIFICATE OF MERIT XO. 360.

RAULAND V. T. SOCKET

This socket type R22, is well con-
structed of moulded insulating mate-
rial and has well designed spring
contacts that insure positive connec-
tions with the vacuum tube prongs.
The socket is designed for both
panel and base mounting and is
supplied with a felt cushion so as
to minimize vibration of the tube
elements. It is manufactured by the
Rauland_ Mfg. Co.. 200 N. Jefferson
Street. Chicago, Illinois.

Arrived in excellent packing.

AWARDED THE 1
NEWS LARORATORIES CER-
TIFICATE OF MERIT XNO. 356.

ADIO trade notes are naturally ex-
pected to be more or less about the
radio trade. Just the other day sev-
cral prominent radio sales man-
agers were asking one another just

what constituted the radio trade. The an-
swer was quite intcresting. TFigures of one
vear ago and today showed some little
changes that were ot interest. Bulking the
reports of scven leading radio houses . with
close checks on their jobbing outlets. with a
total list of about 200 outlets, the following
percentages were discovered :

1922 1923 1922 1923

. Approx.

Per_ Per percent.

. cent. cent. sales total
_Exclusively radio..... . 34 41 25 50

v Associate “Editor, “The - Radio” Dealer.?”

By L. N. ALLEN*

Largely radio, partly some

other line ............. 1 1 10
Largely electrical .......... 26 1 25 12
Largely musical ........... 3 2 7
Largely autoniotive ........ 5 3 4

Largely electrical accessories,
lighting fixtures. etc......
Largely sporting goods stores.

[Z-X7, V- W S S ¥ it
—
-

departinent stores ..... ] 9
T.argely hardware .......... -7 8 2
Not classified ............. 16 . 30 5

Naturally, any such set of figures would
not show the same for every manufacturer
in the industry. In the above survey, figures
were taken from one manufacturer of sets,
loud speakers, parts (general line) parts,
(one item), batteries (dry). and from one

. old line manufacturer of transmitting equip-

ment. . . . .
The figures for 1922 were naturally a little

. vague; but this survey may be taken to show

www americanradiohistorv com

the change in trend. Where the set manu-
facturer : showed a preponderance of sales
in the phonograph, piano, furniture and
musical lines, the man making a single part
did not have any department store or musi-
cal jobber on his list.

The most interesting thing is to see the
increase in volume of sales of certain-lines.

After compiling this little set of figures.
the sales managers in question are still ask-
ing “just where and what is the. radio
trade?” U

The past year, 1923. was a whale of a
big year for the radio trade. and there seems
to be no doubt in the minds of the mantfac-
turers that 1924 will be even better and
higger. For, one thing. the present year will

" (Continued on page 1486)
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VARIABLE CURRENT GENERATOR

(Patent No. 1.475,583. Issued to Charles A.
Hoxie, of Schenectady, New York. November
27, 1923).

This invention relates to a method and apparatus
for producing varying currents or voltages and is
particularly applicable to the production of alter-
nating or pulsating currents or voltages having any
desired wave form,

One objecct of the invention is to provide an
apparatus of this type wherein the amount pf cur-
rent or voltage produced at any instant is con-
trolled by a screen placed in the path of light
traveling from a suitable source to a photo-electric
cell. This scrcen is provided with specially formed
cut-away or transparent portions and is arranged to
he moved so that the light which passes through
these portions and falls upon the photo-electric cell
is caused to vary in a manner corresponding to the
variation which it is desired to produce in the cur-
rent ar voltage.

The preferred form of the apparatus constructed
in accordance with the invention is particularly
adapted for the production of currents or voltages
which vary through periodic cycles and it may thus
be used for the production of current or voltages
of pure sine waves. Means are also provided
whereby the frequency, as well as the form of
such waves, may be changed as desired.

Fig, 1 is a diagrammatic view of an apparatus
constructed in accordance with the invention, and
IFig. 2 shows in detail the means for controlling the
passage of light to the photo-clectric cell so that
currents of sine wave form are produced.

PROTECTIVE DEVICE FOR RADIO
RECEIVING SYSTEM

(Patent No. 1,475,632. TIssued to Harold B. Herty,
of New Orleans, La., November 27, 1923.)
In simultancous transmission and reception of
radio signals making use of separate but adjacent

..,u]

N

ik
Iy

antennae, the energy radiated from the transmitting
antenna is often received to such an extent by the
receiving antenna that great damage is caused to

the delicate receiving apparatus or, should this not
happen, injury to the ears of the operator may
occur.

To prevent any harmful results from currents
thus received, there is placed in the receiving cir-
cuit an apparatus designed ta automatically con-
nect the antenna to ground when excess current
flows in the antenna, due to excess energy being
absorbed thereby.

RADIO TELEGRAPHY

(Patent No. 1.473,719. Tssued to Ralph R. Beal,
of Palo Alto, Calif,, November 13, 1923.)

An cbject of the invention is to provide a system
of single wave radio signaling, in which waves hav-
ing a frequency above the limit of audibility are
converted into signals having a frequency within
the range of audibility. Continuous radio oscilla-
tion generators, such as the Poulsen arc gen-
erator, for instance, produce continuous waves
having a frequency above the range of audibility,
but many receiving stations are not equipped to
receive and identify waves of such frequency. This
invention, therefore, contemplates so manipulating
the high frequency waves, that signals will be re.
ceived by such stations, and this is preferably ac-
complished by converting the continuous waves into

Lv@

v

wave trains or wave groups, the frequency of the
groups being within the range of audibility, so that
signals so transmitred are readily received and
identified by all receiving stations.

The invention further contemplates the use of
waves of a single wave-length, eliminating the
compensating wave. Thus, when the signaling
key is depressed, a plurality of groups of waves of
a single frequency are radiated and when the key
is released, practically na radiation occurs.

APPARATUS FOR WIRELESS TELE-
GRAPHY AND TELEPHONY

Issued to Henry Joseph

1,474,382,
England, November 20,

London,

(I’atent No.
Round of
1923.)

In apparatus comprising three electrode valves
dependent for their working upon the mere change
of potential of the grids, troubles arise owing to
the effects of parasitic capacities. X

In order to obtain maximum sensitiveness, the
maximum potential obtainable from the available
cnergy is usually aprlied to the grid. This is done

by connecting the grid to one end of a winding of
minimum self-capacity, the other end of which is
conneected to the battery which heats the filament,
The capacity of this battery is, of course, larger
than that of the grid and in consequence a change
of charge in a neighboring aerial gives rise to
greater variations of potential at the grid end of
the winding than at the battery end thereof, so
that a difference of potential is created between
the ends of the winding no matter what is the
cause of the initial variation in charge.

According to this invention tke winding is en-
closed in a metal screen or sheath so arranged as
not to form a completely closed circuit, and the
sheath is connected to the battery which heats the
filament. The effect of this arrangement is that
no difference of potential as- mentioned above will
occur.

0
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RADIO FREQUENCY DEVICE

(Patent No. 1,476,156. Issued to Harold Potter
Donle, of Meriden, Conn., December 4, 1923.)
The main objéct of this invention is to provide

a simple, inexpensive, efficient, and durable means

for generating, amplifying, or detecting alternat-

ing currents, and particularly those of radio fre-
quencies.  Another object is to provide. apparatus
of this type in which the element which in time
becomes exhausted or depleted is as simple and in-
expensive as possible. Another object is to provide
a vacuum tube device which is itself capable of
creating radio frequency oscillations, and also one
in which the control and selection of the frequency
is dependent upon the constants of the vacuum
tube device itself and which does not depend upon
the constants of any associated oscillatory circuit.

In its preferred form, the vacuum tube contains
only an axially arranged filamentary cathode. The
tube is preferably cylindrical and provided on its
exterior surface with an anode. A coil surrounds

the anode and is preferably movable longitudinall
of the tube. The coil is preferably supplied witﬂ
current from the same battery ‘that heats the
cathode. The tube is preferably surrounded by a
shield to prevent fluctuations due to changes of
temperature. The construction of the tube and
coil and the circuit arrangements will be more fully
understood from the accompanying drawings.

WIRELESS SELECTION SYSTEM

(Patent No, 1,475,297, Issued to Robert Benedict
?gozlc}is)chmxdt, of Paris, France. November 27,

Conmlur_ﬁcation by electromagnetic waves is fre-
quently disturbed at a receiving station either by

¢
Sty

extraneous signals or by atmospheric discharges
collected by the antenna,” together with the waves
intended to be received.

(Continued on page 1478)
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HIS Department is conducted for the beaefit of our Radio Experimenter. We shall be glad to answer here questions for the benefit of all, but we can
publish only such matter as is of sufficient interest to all.

1. This Department cannot answer more than three questions for each correspondent.

2. Only one side of the sheet should be written upon; all matter should be typewritten or €

3. Sketches, diagrams, etc., must be on separate sheets.

4. Qur Editors will be glad to answer any letter, at the rate of 25¢c. for each question.
calculations, patent research, etc., a special charge will be made.

You will do the Editor a personal favor if you will make your letter as brief as possible.

Ise written in ink. No attention paid to penciled matter.
This Department does not answer questions by mail free of charge. L.

If, however, questions entail considerable research work, intricate
Before we answer such questions, correspondents will be informed as to the price charge.
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Three combinations may be had with this combination. 0
For crystal alone the tube is turned out and switches “A” and “B” are placed on point 2.
“B,” “C” and “D” on points 2 and “A” on 1.

points 1.

For R. F. amplifier and crystal detector place

COMBINATION CRYSTAL AND TUBE
CIRCUIT

(873)
to know:

. 1. Will you kindly publish a diagram of
a circuit which will enable me to use the follow-
ing combinations: A vacuum tube detector, a
crystal detector, or a crystal detector with one
stage of radio frequency amplification?

A, 1. A diagram for the arrangement you de-
sire will be found on these pages. It will be
necessary in this arrangement to use four single-
pole double-throw switches. One is employed to
short circuit the grid condenser and leak when
the vacuum tube is employed as a radio frequency
amplifier. A variometer may be inserted in lead
between point 1 of switch C and phones if the
regenerative feature is desired.

Q. In the Ultradyne circuit shown on page
1060 of the February issue of Rapio NEws is the
tube on the extreme right employed as a detector?

A. 2. Yes.

. 3. Would a UV-200 tube be satisfactory in
this position?

A. 3. Yes, but the plate voltage for this tube
must not exceed 2214 volts. It 1s not advisable
to use a soft tube in this position.

J. D. O'Rourke, Tacoma, Wash., wants

R.C. SET WITH RADIO FREQUENCY

(876) Joe. E. Draper, Neosho, Mo., inquires:
Q. 1. Kindly publish a diagram for one stage
of radio frequency amplification added to a West-
inghouse R. C. set, for the purpose of prevenring
radiation.

A. 1. The diagram is given herewith.

BRITISH AIRCRAFT CIRCUIT

(877) Louis A. Bizal, San Francisco, Cal.,, de-
sires to know:

Q. What are the best condenser capacities
to employ in the primary, secondary and_ tickler
circuits of a honeycomb coil receiving set?

A. 1. Use a condenser having a capacity of
.0005 mfd. for wave-lengths up to 3,000 meters.
1f you expect to go up to 20,000 meters it would
be advisable to use .001 mfd. condensers.

Q. 2. Is there any advantage in using a vari-
able condenser in shunt with the tickler coil?

A. 2. The addition of this control complicates
tuning considerably and it would be found rather
difficult to handle the circuit. The use of a zon-
denser in this position, however, will add con-
siderably to the selectivity of the set.

Q. Kindly publish the British Aircraft Cir-
cuit employving two 5-watt tubes,

A. 3. This circuit is shown herewith.

REINARTZ CIRCUIT WITH RADIO
FREQUENCY

Brothers, Blythedale, Mo., re-

(878) White
quest:

Q. 1. How may we add a UV-201A tub= as
an audio frequency amplifier to our Duo-Reflex
set?

A. 1. The usual A.F. hook-up is followed.

Q875
For tube detector alone place all switches on

Connect the two primary leads of the transformer
to the output or phone binding posts of your set.
The “A” and “B” batteries can be common to
both tubes.

Ant or RL seF

(Q. 892) This wave trap may be used with any
receiver, The primary may consist of 10 turns
of No, 18 S.C.C. wire.

Q. 2. Is a dry battery as efficient for use with
a UV-201A as regular storage battery?

A. 2. Since a UV-201A requires six volts for
the filament, it would be necessary to employ four

dry cells. Their life would be short for the rea-
son that this tube consumes 14 ampere filament
current. It would, therefore, be advisable to use
a storage battery.

Q. 3. In what way can we add radio frequency
to our Reinartz circuit?

A. Connections are shown for two different
types of Reinartz circuits. Dotted lines denote
connections if regular tuned plate is used; in such
an instance the connections marked “X” are re-
moved.

FILAMENT CONTROL JACKS

(879) R. M. Greno, Arnold, Pa., writes:

Q. 1. Please publish a circuit for two stages of
radio frequency amplification, detector and two
stages of audio frequency amplification with fila-
ment control jacks.

1. This type of five-tube circuit has been
shown several times in our columns. ‘e do not
advise the use of filament control jacks under ordi-
nary conditions, for the reason that the capacity
existing between the adjacent blades of the jacks
is detrimental to the operation cf the receiver.

Q. 2. Can two or three tubes be controlled by
one rheostat?

A. 2. Tt is quite practical to use ome rheostat
to control two radio frequency or two audio fre-
quency amplifier tubes, but it is always advisable
to employ a separate rheostat for the detector
tube.

DULL EMITTER VALVES

(880) H. W. Trenting, Ravena, N. Y., in-
quires:

. 1. What is the meaning of this sentence,
“A dull emitter valve, used in a tuned reaction

A. 1. This means that a tube having an oxide
coated filament such as the WD-11 or Western
Electric vacuum tube is being used in z regenera-
tive _(reaction) circuit. This is an English ex-
pression.

Q. 2. I would like to know the chemical names
of the majority of rectifying elements.

A. 2. We refer you to the *“Wireless Course
in 20 Lessons,” published by the Experimenter
Publishing Co., 53 Park Place, New York City.

EFFECT OF RAIN STORMS

(881) Jerome Welsh, Oshtomo, Mich.. wants
{o know:
. 1. Why is it that my set is wmuch more
sensitive during a rain_ storm?
A1 It is probably due to the fact that
your ground connection is not a very good one
and is greatly improved when damp. You may

D.C. Milliammelter
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zl\sccrlain this by pouring water over it on a clear
day.

Q. 2. Docs the Daniell cell use copper sulphate
in powder or crystal form?

A. 2. Crystal.

OHM’S LAW

(882) Kingsley C. Peck, Batavia, N. Y., makes
thcsc inguiries:

. 1. Would onc stage of transformer coupled
radm frequency amplification and one stage of
tuned hwpedance radio frequency be more efficient
with a loop aerial than two stages of transformer
coupled radio frequency?

A 1. Yes, with any type of aerial.

Q. 2. 1 wound a transformer primary for 60-
cycle current supply. Why did it blow a fuse
when put on a 25-cycle supply?

A, 2. The 25-cycle current changes polarity too
slowly and, !hcmfone arose to too high a value
before the polarity reversed.

3. Can you quote Ohm’s law without the
usual formulas?

A. 3. We can. at least, try, C equals E
divided by R; likewice, R equals E divided by C;
and as well, £ equals C multiplied by R; where.
in, in any of the three, the symbol C denotes the
current, E the clectromotive force and R the re-
sistance.  Furthermore, current is measured in
amperes. clectromotive force in volts and resistance
in ohms.

PATENT ADVI CE

(883) M. S. Campton, Brooklyn, N. Y., com-
niunicates:
Q Is an invention for transmitting and re-

ceiving printed matter. by radio, of any value?

A. 1. We have similar systems at the present
time, hut, of course, there is always room for im-
provement and your idea may have greater valuc
than any of those now used.

Q.2 1 am not in a position to construct a
working model.
actlon

A. 2. Interest someone who has the necessary

What should be my course of

1431
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Two methods of adding regeneration to the Reinartz circuit are shown here.

If the dotted lines are

followed, regeneration is obtained by the tickler feedhack method.

sulators and also insulatc the guy wires at fre-
quent intervals?

A, Insulating the guy wires every 15 or 20
feet is recommended. It is also suggested that the
aerial be raised about 10 feet. Tt is not neces-
sary to insulate the masts at their bases unless
they are of metal.

J. 2. Being located on a hill, should the an-
tenna run parallel or horizontal to the groumd ?

A. 2. Run the aerial parallel to the ground.

Q. 3. Since my set is of the single- -circuit
regenerative type, will a low, short antenna im-

capital and have a working model made. It is prove reception from the United States?
—l 3
Grid o 5rid ©
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advisable that you write a complete description
of your invention and have it witnessed by a
notary public as a means of protection.

WAVE-LENGTH OF LIGHTING CIRCUIT
RIAL

Alvin Curtiss, Melrose, Mass.. requests:
Is a single tube reflex circuit better than
a single tube Reinartz?

A Distance and volume would probably be
in favor of the reflex. The range of the reflex
depends greatly on the adjustment of the crystal
detector while the Reinartz is entirely independent
of this variable factor, consequently more con-
sistent in operation.

Q. 2. Ilow is the natural wave- -length of an
aena]. consisting of a lighting circuit in conjunec-
tion with a condcenser plug, determmed

A, 2. An aerial of this type is aperiodic, that
is. it will vibrate over a wide band of frequencies
or wave-lengths.  Selection of the desired fre-
quency is accomplished by tuning the secondary
of the receiving tuner.

Q. 3. DPlease publish a diagram of the Cocka-
day four-circuit tuner,

Sce Ranio, News, page 422, for October,

(884)
Q. 1.

1923.
CONDENSER TROUBLE
(885)  Rohert Wallach, Jr., Washington, D. C.,
requests: .
Q. 1. Why do 1 get crackling noises and somec-

times a loud bang in my phones and then silence
when adjusting the variable condenser of my re-
ceiving set?

A. 1. Either poor connection to the rotor plates
or a short circuit between the rotor and the stator
plates of the condenser at certain positions is the
probable cause.

ANTENNA LOCATION

(886) Guillermo Fernandez, Pachuca,
Mexico, would like to know:

1, I have a 120-foot single wire aerial strung
on two 20-foot masts erected over a steel build-
ing 25 feet high, and, facing on the north side,
a  hieh  mountain contammg minenal deposits.
Would it be beneficial to support the masts on in-

Hgo.,

A. 3. The use of = short aerial will inerease
the selectivity of the receiver and therefore should
improve reception. It should be within the limits
of 75 te 100 feet. Less interference from static
should he noted with a low aerial.

WAVE-.-LENGTH OF ULTRADYNE
RECEIVER
(887) M. E. Lindow, Detroit, Mich., inquires:
1. What is the wave-length range of the
U]hadyne receiver described in the Fehruary issue
of Rapio News?

A, 1. Approximately 200 to 600 meters if the
specifications given are adhered to.

Q. 2. Could a variccoupler be used instead of
the fixed coupler with better results?

A The Ultradyne receiver is very selective
as it stands. The use of a \arlocoupler would
merely complicate the necessary adjustments. Tts
use is advised only in cases of extreme interfer-
ence.

Q. 3. What vacuum tubes would you recom-
mend for the radlo frequency, detector and oscil-
lator, respectively?

A. 2. We advise that you employ either UV
201A’s or C-301A’s throughout.

OSCILLATOR TUBE FOR ULTRADYNE

(888) R. K. Wurtele, Port llope, Ont.,
asks:

1. Could I use DeTorest DV-2 power tubes
for all but the oscillator in the Ultradyne?
. Yes.

Q 2. What make of radio freguency trans-
formers would you advise or would it be better
to make my own?

A. 2. Any radio frequency transformer de-
signed for use with the Super-Heterodyne circuit
and made by a reputable manufacturer may be
used. If you have facilities for constructing thent,
the description furnished in the FFebruary issue of
Rapio NEws is complete and should enable you
to make a transformer that will work perfectly,

3. Could I have the set separated into three
tubes and tuning outfit into one unit and the re-
mainder of the tubes in ancther?

A. 3. We would not advise it,

Can.,

FLEWELLING WITH DRY CELL TUBE

(889) Robert G11]e=p1e Lafayete, Ind., writes:

1. In constructmg the Flewelling receiver de-

seribed in the July issue of Rabpto NLWs, will a
WD-11 tube give satisfactory results?

A. 1. The internal capacity of this tube is too
low for good results. Use a UV-201A.
WD-11 is used, try employing a small Lap'tuty
across the grid and plate terminals made of two
3-inch lengths of insulated wire twisted together
as shown on page 900 of the January issue of
Rapio NEws.

Q. 2. May I use a 23- plate condenser instead
of the 43-plate type mentioned?

(Continned on page 1511)
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A four - tube
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ceiver, reflex-
ing one tube
for radio and
audio fre-
quency.
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Call
Letters

KDKA
KDPM
KDP?
KDYL

KDYM
KDYQ

KDYw

KDyYX
KDZB

KDZE
KDZF
KDZI
KDZQ
KDZR
KFAD
KFAE
KFAF
KFAJ
KFAN
KFAR
KFAU
KFAV
KFAW
KI'BB

KFBC
KFBE

KFBG
KFBK
KFBL
KFBS
KFBU
KFCB
KFCF
KFCH
KFCM

KFCP
KFCV

KICY
K¥CZ

KEFDA
KIDD

KIDII
KFDJ
KFDL
KFDO
KFDR

KFDV
KFDX
KFDY

KFDZ
KFEC

KFEJ
KFEL

KFEQ
KFER

KFEV
KFEX

Power

& Wave

Name Location Length
Westinghouse Electric & Mig.

Co., East Pittsburgh, Pa.....1000—326
Westinghouse Electric & Mfg.

Co., Cleveland, Ohio....v.ne 250—270
Southern Electrlcal Co.,, San

Diego, Calif. vioviveeeeenn. 50—z244
Telegram Pubhshmg Co., Salt

Lake City, Utah .....co...s 50—360
Savoy Theatre, San Diego, Calif. 100—252
Oregon Institute of Technology,

Portland, Ore. cvvevenneeen. 100—360
Smith Hughes Machinery Co.,

Phoenix, Ariz. seceeeecoceen 20—360
Star Bulletin, Honolulu, Hawaii 100—&60
Frank E. Siefert, Bakersfield,

Calif. viveiuvnneeernnenanans 100—240
The Rhodes Co. (Dept. Store),

Seattle, Wash., «.cveeviianns 100-—270
Automobile Club of Southern

California, Los Angeles, Calif. 500—278
Electric Supply Co., Wenatchee,

Wash, . ceieieieiicerroenses 50—360
Nichols Academy of Dancing

(Hal G. Nichols), Denver, Colo. 10—360
Bellingham Pubhshmg Co., Bel-

lingham, Wash., ............ 50—261
McArthur Bros. Mercantile Co.,

hoenix, Ariz. v, iveeevenes 100—360
State College of Washmgton,

Pullman, Wash. .....cvvunee 500—330
Western Radio  Corporation,

Denver, Colo. ....v.evaeeee 500—360
University of Colorado, Boulder,

...................... 100—360
The Electnc Shop, Moscow,

Tdaho .eevenesenonineneeenns.. 50—360
Studio Lighting Service Co. (O.

K. Olsen), Hollywod, Calif... 200—280
Independent School District of

Boise City, Boise High School,

Boise, Idaho .ee.vveveeosens 150—270
Abbot Kinney Co., Venice, Calif.  5—224
The Radio Den (W. B. Ash-

ford), Santa Ana, Calif. .... 10—280
F. A. Bauttrey & Co., Havre,

Mont ...v..eieococnoonronoes 50—360
W. K. Azbill, San Diego, Calif. 20—278
Reuben H. Horn, San Luis

Obispo, Calif, .............. 10—360
First Presbyterian Church, Ta-

coma, Wash., ... oot 50—360
Kimbali- Upson Co., Sacramento,

(OEili ) 0a60an0000000Ag0aaa0 08 100—283
Leese Bros, Everett, Wash.. 10—224
Trinidad Gas & Electric Supply

0., and Chronicle News,

Trinidad, Colo. s.ieveasenes 15—360
The Cathedral (BlSh{)

Thomas), Laramie, Wyo..... 50—283
Nielsen Radio Supply Co Phoe-

Fiiordy /365t F43 0000 000 000 0 aan a0 10—278
Frank A. Moore, Walla Walla,

Wash, oovivevenronninaranen 50—360
Electric Service Station, Inc.,

Billings, Mont. ............ 10—360
Richmond Radio Shop (Frank

Doeing), Richmond, Calif. 100—360
Ralph W. Flygare, Ogdeu, Utah 25—360
Fred Mahaffey, Jr., Houston,

4 N>+ a0 R 0000000 0 A SRS 10—360
Western Union College, Le

Mars, JOW2 eesceerunion..s 50—252
Omaha Central High ' School,

Omaha, Neb. .............. 100—258
Adler's Music Store, Baker, Ore.  5—360
St. Michaels Cathedral, Boise,

Tdaho «.ovvviiiiiiiin i, 10—252
University of Arizona, Tucson,

N s 0apa a0 annnoan s 150—360
Oregon Agricultural  College,

Corvallis, Ore. ....eovviuunnn 50—360
Knight-Campbell Music  Co.,

Denver, Colo. ......vcvnnns 5—360
H. Everett Cutting, Bozeman,

MONt, wveniiiiieiiasnensnn 50—248
Bullock’s Hardware & Sporting

Goods (Robert G. Bullock),

NG 9 NG 6 00 BaB G0 G0 0 0a0 0 10—360
Gllbrech & Stinson, Fayettevxlle,

D 200—360
First Baptist ° Church Shreve-

port, La. .....iiviiaiiinn, 100—360
South Dakota’ State College of

Agriculture " and Mechanic

Arts, Brookings, S. D. ..... 100—360
Harry O. Iverson, Minneapolis,

Minn 5—360
Meier &

(0,48 5 a8 8000008000a000 50—360
Guy Greason, Tacoma, Wash..,  10—360
Winner Radio Corp., Denver,

Colo.  veiviiiiipirneeesonnnn 50—360
J. L. Scroggin, Oak Neb.. 150—360
Auto Electric Service Co., Fort

Dodge, Towa .o.eveeroonenes 20—231
Radio Electric Shop, Douglas,

WY0. ceeeeoanenenns eeraees 100—263
Augsburg  Seminary, ' Minne-

apolis, Minn, .coeeeneennnans 100—261

Revised to February 1st

Power
Call & Wave
Letters Name Locat »n Length

KFEY Bunker Hill & Sullivan Miring

and Concentrating Co., Kel-
logg, Idaho .....vivvvionrnn 10—350

KFEZ Amer, Society of Mechanical

Engineers (F. H. Schubert),
St. Louis, Mo. ...... goooao 1.0-—=360

KFFB Jenkins Furniture Co., Boise,
EITG) 5060600000000 000000000 10—240

KFFE Eastern Oregon Radio Co., Pen-
dleton, Ore. ....vieereenionns 10—360

KFFO Dr. E. H. Smith, Hillsboro,
OFe. tivivieiiionianneons 5—229

KFFQ Marl\sheﬁel Motor Co., Colo-
rado Springs, Colo. ........ 100—360

KFFR Nevada State Journal (Jim
. Kirk), Sparks, Nev. ........ 10—226

KFFV  Graceland College, Lamoni,

Towa . 10—360
KFFX McGraw Co., Omaha, Neb..... 100—278

KFFY Pincus & Murphey, Alexandria,
7 100—275

KFFZ Al G. Barnes Amusement Co.,
Dallas, Texas (portable).. 20—226

KFGC Louisiana State University, Ba-
ton Rouge, La. «.oevvnnnnns 100—254

KFGD Chickasha Radio & Electrlc Co.,
Chickasha, Okla. ........... 20—248

KFGH Leland Stanford University, (P.
0.) Stanford Univ., Calif... 500—360

KFGJ Missouri Natjonal Guard, 138th
Infantry, St. Louis, Mo..... 250—266

Interesting Articles to
Aarpear in Arril [ssue
of “Practical
Electrics”

Odd Telephones—By Clyde J. Fitch.

Analogies and Others.
By T. O’°Conor Sloane, Ph.D.

Detection of Icebergs.
Austrian Rival of Franklin.

Infra Red Light Telephony.
By Jacques Boyer (Paris Correspondent).

Building a Thermogalvanometer.

Electric Oil Feed for House Furnace.
By George E. McVicker.

Farm Windmill Electric Plant.
Hot-Wire Ammeter.

Cigarette Holder and Lighter.

KFGL Arlington Garage, Arlington,
OFC. ettt et e 5—234

KFGQ Crary Hardware Co., Boone,
TOWE eevecmeerannnnnannnn. 10—226

KFGV Heidbreder Radio Supply Co.,
Utica, Neb. ovvvrveervnenns 10—224

KFGX First Presbyterian Church,
Orange, Texas .........vven 500—250

KFGZ Emmanuel Missionary College,

Berrien Springs, Mich....... 10—268

KFHA Western State College of Colo-
rado, Gunnison, Colo........ 50—252

KFHB Rialto Theatre (P. L. Beard-
well), Hood River, Ore..... 5-—280

KFHD Utz Electric Shop Co., St
Joseph, Mo. .....oviiviinn 100—226

RFHF Central Christian Church,
Shreveport, La. .....cco.eunn 150—266

RFHH Ambrose A. McCue, Neah Bay,
' Wash, vviieieniiiniiiiiin 50—283

KFHR Star Electric & Radio Co.,
Seattle, Wash. ............. 100—270
KFHS Clifford J. Dow, Lihue, Hawaii = 30—275
KFHU M. G. Sateren, Mayville, N. D. 50—261

KFHX Robert W. Nelson, Hutchinson,
Kans, cooeeenroroocannsiaass 50—229

KFI Earle C. Anthony, Inc.,, Los
Angeles, Calif. ............. 500—469

KFID Ross Arbuckle’s Garage, Iola,

Kan. c.vvieeeeoes ceenoase 20—246

KFIF Benson Polytechnic Institute,
. Portland, Ore. ....cooo.euen 100—360

KFIL Windisch Electric Farm Equip-
ment Co., Louisburg, Xan... 30—234

wwwW americanradiohistorvy com
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KFIQ
KFiU
KFIX

KFiz

KFIB
KFJIC
KFJF
KFTH
KFJT
KFIK
KFIL
KFIM
KFJR
KFIV
KFIW
KFJX
KFIY
KFIZ
KFKA
KFKB
KFKQ

KIFKV
KFKX

KFKZ

KFLA
KFLB

KFLD
KFLE
KFLH
KFLP
KFLQ
KFLR
KFLU

KFLV
KFLW

KFLX
KFLY
KFLZ
KFMB
KGB
KGG
KGN
KGU
KGW
KGY
KHY

KHQ
KJFU

KJQ
KJR

KJS
KLS

KLX

Radio News for April, 1924

Complete List of Broadcast Stations

Name Location
North Central High School,
Spokane, Wash, ............

Yakima Valley Radio Broad-
casting Asso., Yakima, Wash.
Alaska Elec. Light & Power Co.,
Juneau, Alaska

Reorganized Church of Jesus
Christ of Latter Day Saints,
Independence, Mo. .........

Daily Commeonwealth and Oscar
A. Huelsman, Fond du Lac,

\V-IS .......................
Marsha.” Electrical Co., Mar-
shalltown, Towa ...........

Seattle Prst Intelligencer, Seat-
tle, Wash., .................
National Radio Mfg. Co., Okla-
homa City, Okla. ..........
The Sugar Bowl (H R. Shaw),
Salina, Okla. ......covvuvnn
Liberty Theatre (E. E. Marsh),
Astoria, Ore.
Delano Radio

Bristow,
Hardsacg Mfg. Co, Ottumwa,
(N EY 0 6008000008000 RABO000
University of INorth Dakota,
Grand Forks, 1D} 50000600

Ashley C. Dixon & Son, Stev-

ensville, Mont. (near).......
homas Warren, Dexter,
Towa .ovviiiiiiiiinnnna
Le Grand Radio Co., Towanda,
Kan, c.oveiiiiiiiiinin..
Towa State Teachers College,
Cedar Falls, Towa..........
Tunwall Radio Co., Fort Dodge,
Towa . .ooieiiveniiiiienn.
Texas National Guard, 112th

Cavalry, Fort Worth, Texas.
Colorado State Teachers College,
Greeley, Colo. .............
Brinkley-Jones Hospial Associa-
tion, Milford, Kan.........
Conway Radio Laboratories (Ben
H. Woodruff), Conway, Ark.
F. F. Gray, Butte, Mont......
Westinghouse Electric & Mfg
Co., Hastings, Neb. ........
Nassour Bros. Radio Ca., Colo-
rado Springs, Colo..........
Abner R, Willson, Butte, Mont.
Signal Electnc Mfg. Co., Meno-
minee, Mich, ..............
Paul E. Greenlaw, Franklinton,

La. v i
National ~ Educational Service,
Denver, Colo. ...vvvvivenn..

Erickson Radio Co., Salt Lake
City, Utah ,................
Everette M. Foster, Cedar Rap-

ids, ToWa veveivnnnereinnns
Blézell Radio Shop, Little Rock,
Umvers{ty' Tof New Mexico,
Albuquerque, N. M. ........
Rio  Grande TRadio Supply

House, San Benito, Tex..

A. T. Frykman, Rockford, Ill
Missoula Electric Supply Co.,
Missoula, Mont, ...........
George R. Clough Galveston,
Tex

Atlantlc Automobile Co., At-
lantic, Towa ................
Christian  Churches of Little
Rock, Little Rock, Ark.......

Tacoma Daily Ledger, Tacoma,
Wash, ..o
Hallock & Watson Radio Serv-
ice, Portland, Ore. ........
Northwestern Radio Mfg. Ca.
Portland, Ore. .............
Marion A. Mulrony, Honoluly,
Hawaii
Portland Mormng Oregonian,
Portland,

St.. Martins
Wash ....................

(eEil 5 58680008088 0000080000
Louis VVasmer, Seattle, Wash..
Central Power Co., Kearney,

C. O Gould Stockton, Cah..
Northwest Radio Service, Seat-
tle, Wash.
Bible Institute of Los Angele
Los Angeles, Calif. ........
Warner Bros. Radio Supphes
Co., Oakland, Calif. ........
Tribune Pubhshmg Co,
land, Calif. .....ceovuivienns
(Continued on page '1434)

Power
& Wave
Length
50—252
50—224
10—226

250—240

100—273
10—248
100—233
20—252
10—273
10—252
100—233
10—242
280—229
5—258
10—224
10226
50—229
50—246
20—254
50248
500—286

150—224
50—283

500—286

10—234
5—283

20—248
20234
25—268
50—261
20240
20—261

100—254

20—235
10—229

10~234
10—240
20—231
10—273
T 254
50—252
50—360
100—360
500—360
500—492
5—258

500—395
100—360

10—234
5—360

100—270
750—360
250—360

. 250360
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Can You “TUNE IN” With Your Rheostat?

f ] ‘HE Satisfaction o hearing DX stations you never

heard before and cf silent vacuum tube operation is
yours when you install a FIL-KO-STAT in an~ hook-up,
using any type of tube.
It m:ans an additional and important tuning unit—for
FIL-KQ@-STAT is more than a rheostat. Its critical con-
trol, spread over four turns of the knob, enakles you to
“tune ir.” DX stations th.at no other control on your set
will get. And what's more it eliminates tube reradiation

through micrometer vernier adjustment of filument heat
(electronic flow).

The air will be practically free of howls and squeals when
everyone uses FIL-KO-STa1, the scientifically correct Radio
Rhecstat. And eventually everyone will. Get your o
FIL-K0-STAT to-day at your Dealer. f

RADIO STORES CCORPORATION
Sole International Dlistributors
NEW YORK — CHICAGO — MINMNEAPOLIS — LOS ANGELES
CLEVE_ANL — ST. LOUIS — OM£HA — SAN FEANCISCO

HOME OfFICE, Dept. RN4, 220 We-t 34th Street.
NEW YORK, N.Y.
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Radio News for April,

F Complete List of Broad-
Better (Continued from page 1432)
[ ] Power
onnections e ' il
Letters Name Location  Length
K1z Reynolds Radio Co., Denver,
Colo, vivrvivini i 500-—360
KMJ San Joaquin Lt. & Power Corp.
Fresno, Calif. ....eeeivunnnn 250—273
KMO Love Electric Co., Tacoma,
Wash, tieiiiiiinennionnnen. 10—360
KNT Grays Harbor Radio Co. (Wal-
ter Hemnch), Aberdeen,
Wash, vvviiiiiiniiinnan., 250—263
KXV Radlo Supply Co., Los Angeles. 1
(CHIltH oo 8000006 600000000000 100—256
KNX Electrlc Lighting Supply Co.,
Los Angeles, Calif.......... 100—360
KOB New Mexico College of Agricul- tx ar
tCurﬁ and D 1QT’Iechanic Arts, State o
ollege, NS 8on0ano0co 0. —360
KOP Detroit Police Dept., Detroit, Radio Head Sets E
I L LI ELE L P I B e T S W ]
IIEPO Hale Bros., San Eranmsco, Calif. 500—423 are necessary for sensitivity, sound veoiume aud t
QP Apple City Radio Club, Hood true tonal quality; alse Layer Wound and Layer ¢
[ o River, Ore. .....vivvveen.s 10—360 Insulated Coils which stand up under the high  §
nlon a lo KQV Doubleday H;ll Electric Co., {Jlat&i voltages now prevalent for loud speaker |
Pittsburgh, Pa. ............ 500—360 600K -ups. - ¥
KQW  Cias b Herrold, 'San” fose, ceotee ntinglaning fegrmes of Suomberz- g
i L4 Calif. ......coopiieiiiiiien, 50—360 The receivers are balanced as to volume—both !
lp ac s KRE Be]rkeleg 1Dally Gazette, Berke- - car’ihget the message. ol bits fadlngs ot
€y, alif. coeiinininnais —. e ear caps cover ¢ ears—-excludin =
KSD Post Dispatch (Pulitzer Pub. side noises .
(Patent Pending) s Coy St. Louis, Mo... ... 500—546 e Mustey T telngncy | sl e o
< Prest ean Radio Co. adio N . !
R o g S for Do 030 . which ttls more
. . each, Calif. .............. —360 ey 3
Prlce 250 a Palr KTW  First Presbyterian Church, Seat- Seld by deafers everyuhere. f
) Etle, \Vash.P ........ aal s 750—360
U xaminer rinting 0.y an STROMBERG
Francisco, Calif. ........... 150—360 -
The greatest little part in all Radio. KUS  City Dye Works & Laundry Co., CARLSON
Just what you need when building Los Angeles, Calif, ........ 100—360
sets, or when trying new hook-ups. KUY chslt Radio Co., El Monte, Sos6 TELEPHONE
U A A RO aa 08008 a8 aa00aa0 —
They replace binding posts and give KWG  Portable  Wireless  Telephone MFG. CO.
quick, positive, electrical connec- Co., Stockton, Calif. ....... 100—360 1060 University !
tions. Heavily nickeled, they add to KWH L[ése leAsngeclzifExammer, Los An- S00-360 Avenue '_1
the attractiveness of your set. Are KXD  Modesto Herald Publishing Co.,
now adopted by leading set manu- Modesto, Calif. ............ 10—252
pb y £ t KYQ Electric Shop, Honolulu, H it 20-—360
merl e N uliu, awau =
faCtuli)ersd ecause of superior KYW  Westinghouse Electric & Mfg.
over binding posts. Co., Chicago, Ill............ 1000536
KzZM Pxézston D. llen, Oakiand,
Two sizes for all mountings. . alif, ...... e 50—360 .
STANDARD TYPE A for panels || X2  The Desert News Satt lake . |} ARE YOU IN THE $8,000
up to I4” thickness. SPECIAL KzZV Wenatchee Battery & Motor OR $12 (}00 CLASS?
TYPE B for panels, cabinet walls —_— vChci., Wenatchee,1\}7\/asho.1 ..... 50—360 ’ ! d
and partitions from 5/16 to ‘/2 e Foemar Je“se“’e“’”a“s T .VVe want some real high grade men
thick. Will firmly grip all wires WAAC Tulane University, New Or- with organizing ability, vision, and
from No. 11 to No. 24 B & S WAAD Ollqeans\’l Lﬁ' T 400—360 some financial resources as ‘evldence
Gauge. Can easily be reamed to Sonat Ohio. ., oouater M s_3g0 | | Of past success, Our superyisors are
hold antenna wire, loading coil, etc. WAATF Chicago Daily Drover’s Journal, clearing from $12.000 to $20,000 per
WAAK GC}EC?g% 1iL AR 288~§§g vear on the sale of
M A imbe ros., ilwaukee s. 100— .
Price 25¢.—In Canada 35c. WAAM Nelson Con  Newatk, Blue Seal Guaranteed Radio
H N Yo 0obanoancBaEa00ARAGEs 250—263 J
a Pair WAAN University of Missouri, Colum- s qu“pment
- i, MOu «ornnrennnnnnannsns 0—254 . i . ith the
OTHER GUARANTEED WAAW Orﬁaha Grain Exchange, Omaha, 200360 abit;re} 22q?1§:eilg§$i 1\:&": 1’::13-: :ﬂltgbgo-
WABA Lake Forest Coliege, Lake For- lutely gold bond proposition that will
UNION RADIO PARTS €5, TIL ouvveensiinnennins 100—266 easily net you $1,000 per month or
; 5 )
WABB Dr. John B, Lawrence, Harris- b 7 Vi : .
. DUFE, Pa. ersorennneoineens 10—266 etter. We limit this offer to experi-
TUBE SOCKETS of highly pol- WABD Paorl}:er High School, Dayton o2ss enced and successful sales organizers
g o - ) A0 n000cNnN Do ana00a0aaa 10—2
ished moulded condensxt‘e. Phos WABE Young Men's Christian  Asso- who cax; gxggllce$lt%%181§elv%s to th.e
phor bronze contact springs. Re- ciation, Washington, .. 50—283 extent of $500 to $1,000 in the crgani-
inforced bayonet slot. For all WABG Arnold Edwards Piano Co., zation of district managers and agents
standard tubes. Price 70¢ WABH Lgl?eCkS%YI‘u‘;iruee’ T ol sam o in_the territory allotted them.
: . dusky, OO «weve... v 20240 If you can meet these requirements,
: WABI Bangor Railway & Electric Co., write us immediately; if not we can’t
DIAL ADJ?S;{-‘ERS for minute ?d' Bangﬁr, Manée] ............. 50—240 do business. ’
Justment‘ [ 1a}s, necessary for WABK Fl;‘::. 1sz;;’csxstmrcWorces i The Radio Industry has grown
close tuning. Price 60c. WABL Connecticut Agricultural  Col faster and bigger than any other busi-
: . lege, S]t)or]:s, Corxx ......... a 100—283 ness that ever existed.
e . t
RETAILERS—WHOLESALERS WABM FRa%lw queltl‘;}r'nemut%rg(z wSeagx- ’Ithe Blue Sea'l system offers OPPOr-
ite for § i £ N naw, Mich, «.eeuiennencnnnns 100—254 tunity to the right man to get in on
Wi e O e WABN Waldo C. Grover, LaCrosse, . || the ground floor and make a killing
ante‘ed reasonably prxced‘ Quality WABO Lake Ave, Baptist Church, Ro- with the fastest growing organization
Radio Products. Get details of our W chester, N. (SR Bacer 10252 of its kind in America today.
dealer proposition, also write for ABP Robert F. einig, D 3
a B Ohio ..vuviirivneranraraans 100—266
your copy of the Union Radio WABQ Haverford College Radio Club, Blue Seal Mq.}lufact}lr}ng Co.
catalogue F. Haverford, Pa. «..e..se..-- 50—261 Dept. 2, 1406-8 South Michigan Ave.
* WABR Scott ngh School, Toledo, CHICAGO, ILL.
N Ohio ........cvens o N 50—270
. VABS Essex Manufacturing Co., New- spend Spring, Sum-
UNION~RADIO~CORPORATION ark, N. J. ... e N Wl;IYrﬂNOTu,?ne”n el gath:
200-MT.PLEASANT~AVENUE,» NEWARK~N.J, ‘xﬁg% I‘{,‘.ﬂl‘d“?j}(‘: Waxslh’“lft‘m’ Ga. 100252 el e tone Setho worth 81 ta §7 cach.
NEW”YORK”OFFIC_E_T? 116°WEST+32*2+STREET. léac:_; den,a lng{v ‘a‘c"l'n‘e.”.c'): 100—226 ?&ﬂgl’e ggg%?ﬁgthél%:&ml)omcs;‘lutxgtzgggmg; %Pl;)-
WABV John I.’De Wity Nashville, fgﬂ;&“s;‘:‘:::}_ indift: Beler i Insectss
ennt. ....... 00060008 — » G g
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ust like being in the same room—when your

favorite violinist plays. You miss none of the
wizardry of his art, if you listen in with Murdock
Radio Phones. You get it all—the rich resonance
of the high and low notes, and the subtle shading
of the softer tones. Everything is reproduced
clearly and with wonderful volume.

Just like being there yourself

ears and exclude outside noises. The improved
flat head-band is featherweight and does not bind
the head; and there are no screws in the band or
adjusting rods to entangle the hair.

For 20 years Murdock has been making radio
phones of high efficiency that sell at a moderate
price. Over 1,000,000 users have
accepted the Murdock standard of

Perfect construction and
diaphragm adjustment
the reasons

Tue powerful magnets in the Mur-
dock build up volume signals—and

vibration,

the sensitive, perfectly adjusted Built, Not Assembled

can’t get out of adjustment.

- - quality and price as the best meas-
ure of radio phone value. Buy a
Murdock today and test it out—if
you want to get the best results
from your receiving set. They are
fully guaranteed.

diaphragm turns these into clear, Murdocks are made in a _

natural tones, with all the vitality single unit, of superior Send for f’ ee bOOklet

of the original voice and music. moulded insulation. Erch )

The seating and clamping of the F;trot iisﬁ;tri%e‘iyp?ggepr?rt;:; MarL coupon to us and we will send
diaphragms is an outstanding fea- are moulded together — as- you our };elpful booklet, “The Ears
ture of the Murdock. This adjust- suring firmness, strength 9f Radio.” It explams in detail the
ment prevents distortion due to and durability. And they importance of radio phones to effi-

cient radio reception.

May be worn for hours without
discomfort

Tue Murdock is one of the lightest 'phones made
-—and may be worn through a  whole evening
without fatigue. Ear caps are moulded to fit the

Standard since 1904

Murdock Multiple Plug Jack

Tnis effective plug jack permits the use of one to
four ’phones at the same time. Get one—and let
your family and friends listen-in. Announcing the
Murdock five tube Neutrodyne Set (illustrated
above). See this new type at your dealer’s.

WM. J. MURDOCK COMPANY

361 Washington Avenue, Chelsea, Mass.
Branch Offices: Chicago and San Francisco

MURDOCK | zoe
RADIO PHONES |

361 Washington Avenue, Chelsea, Mass.

Gentlemen: Please send me, without obligation,
your free booklet, “The Ears of Radio.”

www americanradiohistorvy com


www.americanradiohistory.com

1436

Rad io &/ Audio Freqliency

TRANSFORMERS

“The Heant of a
Good Receiner”

Berfect amplification
lis the boon you secure

when you buy a Marle
Radio
impulses are magni-
fied to the uttermost

Transformer.

limit without a sign of

distortion. True over
the widest range of
frequencies. Special

folders,
hookups for standard
circuits, sent upon re-

showing the

quest,

Write for Hookups
and Illustrated
Folder TODAY!

Your Dealer Sells
Marle Transformers,
or write to us for the
names of the nearest

Marle dealers.

MARLE
ENGINEERING
COMPANY

Orange,

New Jersey

¢ Audio F

' Type A7
.. Ratio
3% tol Radio F
‘ 5 Types
R1
--and -R2

Power
Call & Wave
Letters Name Location Length
WBAA Purdue University, West La-
fayette, Ind. ............... 250—360
WBAD Sterling Electric Co., Minne-
apolis, Minn., ............... 100—360
WBAH The Dayton Co., Minneapolis,
Minn, ........ .0, 300—417
WBAN Wireless Phone  Corporation
Paterson, N. J. ............ 100—244
WBAO James Millikin Umversnty, De-
catur, IIl. ................. 50—360
WBAP Wortham-Carter Publishing Co. 0
(Star-Telegram), Fort Worth,
Texas .o.vivenivinanennnn 750—476
WBAV Erner & Hopkins Co., Columbus,
Ohio . .viiriiin e 500—390
WBAX John H. Stenger, Jr., Wilkes-
Barre, Pa. ................. 20—360
WBBA Newark Radio  Laboratories,
Newark, Ohio .............. 20—240
WBBD Barbey Battery Service, Read-
ing, Pa. ................... 50-—234
WBL , T & H Radio Company, An-
thony, Kan. ............... 100—261
WBS . . May (Inc.), Newark,
..................... 20—360
WBT Southern Radio Corp., Char-
lotte, N. C. ............... 500—360
WBZ \Vestmghouse Electric & Mfig.
Co., Springfield, Mass....... 1000—337
WCAD St. Lawrence University, Can-
ton, Ohio .................. 250—280
WCAFE Kaufman & Baer Co., Pitts-
burgh, Pa. ................ 500—462
WCAG Cl)de R Randa]l New Orleans,
........................ 50—268
WCAH Entrekm Electric Co., Colum-
bus, Ohio ..........cc...... 100—286
WCAJ Nebraska Wesleyan University,
University Place. \Teb....... 500—360
WCAK Alfred P. Daniel, Asst. Division
Mgr. A. R. R. L., Houston.
ANE) 500000065 000000000000 50—360
WCAL St. Olaf College, Northfield
Minn. ....... 0oL 250—360
WCAM Villanova College, Villanova,
Pa. ... 150—360
WCAQO The Sanders and Stayman Co.,
Baltimore, Md. ............. 50—360
WCAP Chesapeake & DPotomac Tele-
phone Co., Washington, D, C. 500—469
WCAR Alamo Radio Electric Co., San
Antonio, Texas ............ 150—360
WCAS Wm. Hood Dunwoody Indus-
trial Institute, Minneapolis,
Minn, ... i 100—246
WCAT South Dakota State School of
Mines, Rapid City, S. 50—240
WCAU Durham & Co., Phlladelplua
........................ 100—286
WCAV J. C Dice Electric Co., Little
Rock, Ark. ................ 20—360
WCAX University of Vermont, Bur-
lington, Vt. ............... 50—360
WCAY Kesselman ODrlscoll Co., Mil-
waukee, Wis, .............. 250—261
WCAZ Carthage College, Carthage, Ill. 50—246
WCBA Charles W. Humbach, Allen-
town, Pa. ................. 5—280
WCBD Wilbur G. Voliva, Zion, Ill.... 500—345
WCK  Stix Baer & Fuller Dry Goods
Co., St. Louis, Mo.......... 100—360
WCM  University of Texas, Austin,
TEeXAS v ovivreirire v 500—360
WCX The Detroit Free Press, De-
troit, Mich. ............... 500—517
WDAE Tampa Daily Times, Tampa,
Fla, o e 250—360
WDATF I\ﬁmas City Star, Kansas City,
....................... 500—411
WDAG ]. Laurance Martin, Amarillo,
Texas ..................... 100—263
WDAH Trinity Methodist Church
(South), El Paso, Texas.... 100—268
WDAK The Courant, Hartford, Conn.. 100—261
WDAO Automotive Electric Co., Dallas,
Texas ........ovivenenin. 50—360
WDAP Board of Trade, Chicago, Ill... 500—360
WDAR Lit Bros.,, Philadelphia, Pa.... 500—393
WDAS Samuel A. Waite, Worcester,
ASS. e 5—360
VVDAU Slocum & Kilburn, New Bed-
ford, Mass. ................ 100—360
WDAY Radio Equipment Corp., Fargo,
T | R 1 A s 50—244
WDBC Kll’k ]ohnson & Co., Lancaster,
........................ 50—258
WDZ T. L Bush, Tuscola, IIl...... 10—278
WEAA Frank D. Fallain. Police Bui]d-
ing, Flint. Mich.. 150—280
WEAF American Telephone ‘& Tele-
graph Co., New York, N, Y.. 300—492
WEAH Wichita Board of Trade. Wich-
ita, Kan. .................. 50—244
WEATI Cornell University, Ithaca, N.Y. 500—286
WEAJ TUniversitv of South Dakota,
Vermillion. S. D. ,......... 200—283
WEAM Borough of North Plainfield
(W. Gibson Buttfield), North
. Plainfield, N. J. ............ 100—252
WEAN Shepard Co, Providence, R. I.. 100—273
WEAO The Ohio State University, Co-
lumbus, Ohio .............. 500—360
WEAP  Mobile Radio Co., Mobile, Ala. 100—360
WEAR Baltimore American News Pub- |
lishing Co., Baltimore, Md.. 50—360
WFAS Hecht Co.. Washington, D. C.. 50—360
WEAU Davidson Bros. Company, Sioux
City, Towa +..vvivvurenens. 100—360
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A Set for Every "Hook-Up"
Easy to apply—Permanent—Neat—Eronomical
Set No. I—Conmlete for detector tuner
and 3 stages of R.F. c¢r A.F. ampli- 50C
fication. 40 words and signs.

Set No. 2—Complete for detector, tuner

and 2 stages of A.F. amplifieation. 20 35C
words and signs.
Set No. 3—Complete for detector and

tuner. 10 words and signs. 20C
Set No. 4—Tor deteetor and tuner, ah- 256
breviated. 12 words and signs.

Set No. 5—Complete for Neutrodyne,

25 words and signs. 40C
At your Dealers or sent Pasipaid an receipt
of stamps
Each package cemplete with special cement
and directions

Bruno Radio Corp. 3°¢"3% &k

Below is a full size reproduction of a
“Brmo” Engrauing

POTENTIOMETE]

A Crystal Detector
That Detects!

DE-TEC-TONE meets every demand,

from the
heavy voltages of
Especially adap-

simplest ecrystal set to the
three and four-tube reflex sets.
ted for reflex work.

Adjustment is full micrometer controlled, and
automatically fixed with each adjustment. No Jjar
can change it. Simply turn the knob—DE-TEC-
TONE dces the rest.

Sold under manufacturer’s guarantee. TUntil all
dealers are supplied, send $1.50 direct for DE-
TEC-TONE "complete in box, with screws and clips
for mounting.  Manufactured by

PYRAMID PRODUCTS CO.
117 N. Dearborn Street Chicago

DE-TEC-TONE

CRYSTAL DETECTOR

T

Watch Your Batteries

A run-down battery takes
the joy out of your radio
set.  You lose volume,
distance, and clear re-
ception. The only way
you can accurately know
the strength of your bat-
tery is with the

PERFECTION
HYDROMETER

A sclentifically perfect instrument. which
can be used for any radio or autamobile
battery. Its ideal construction affords
quick, easy reading, prevents breakage,
and leakage of acid.

There are many imitations. Beware of
them. If your radio or auto accessory dealer
cannot supply yoa with the PERFECTION
HYDROMETER, mail $1 direct to us and
we will send it to you postpaid, carefully
packed.

BEMCO MANUFACTURING CO.
243 West 55th Street N. Y. City
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W " For Better Radio Reception

Il FRESAMAN PRODUCTS

GUARANTEED:—to be mechanically perfect, scientifically
accurate and built for unusual durability. Used by discrim-

l inating manufacturers and amateurs all over the world, who /
realize that a radio set is only as good as each individual part. Y
\/ 4 Z /
& |
The Standard Unit for Every ube Set | “Freshman

FRESHMAN g+

{i| Variable Grid Leak and{

Selective”
Mercury Variable

Condenser

—) =
HMAN CO.
PAT’S. PEND,

NEW YORK .

£ i
1 Condenser Combined _
Permits you to adjust _voll:r circuit to mfly resi;tance you wish from zero T for. -
to 10 megohms. in an unbroken range of 180 degrees.” It takes the place
of urid condenser, grid leak mounting and grid leak, and, in addition ransmission
permits an adjustment to the correct amount of resistance. or
It is the most compact, the most efficient. the most adaptable to all grid .
circuits, and the only one which is entirely sealed and always remains un- Receptlon

affected by any climatic conditions.

Base or Panel Type complete with l It is the only variable condenser the plates
of which vary in area~—AN ENGINEER-

ING FEAT NEVER ACCOMPLISHED

1 .00025 or .0005 Freshman Condenser

sindinANiNyRRRINqRIOEaN Y
-'-uu-lll_'-.-_mu seNBAEBN

Either type without condenser, $.75

(sk our dealer or
At your dealers, othera 106 Seventh Avenue \___\—__./// T ta orour Hibe Al
wise send purchase grams of Neutrodyne,

price and you will bo New York City Heterodyne, Tri-Flex A

supplied prepaid. and Kaufman circuits,

\_ / BEFORE—making it most efficient for fine
[ adjustment and selective tuning.
+ The “Freshman Selective” is attractively
. comnpact, quiet in operation and will with-
DOUbIe Ad]llslable slmnd 5.(000 volts without leakage or
danger of short circuiting.
Freshman Crystal Detector 0008 MF (Eqdio. to 17 slate)
. e o 0005 MF (Equiv. to 23 plate)
for base or panel mounting. When mounted 0001 MF (Equiv. to 43 plate) thod
on panel only the knob shows on the front. All molded parts
! . | - and dial of finest
] No more searching for the sensitive spot. Bakelite
Merely turn the knob as you would a dial ‘ I
d . . o
i thus adjusting the cryvstal instead of the cats- [ “
I whisker. Best for both Reflex and Crystal sets. 5,0 -
g Guaranteed Capacities g
i =
Sty — The Condenser Sensation of Modern Radio style RESHM AL r
§ i MANJ o0 3 . . JFRESHM N e
¢ '} NOISELESS FRESHMAN Noiseless Tested Mica Condensers g 2 JlorseLEsS ]
| TESTED MICA isvery Condenser Is individually tested on high voltage for capacity, break- "" CONDENN;IE%A :EE
CONDENSER 4 down and leakage. Kvery plece of Mica embodied In the Condenser is 3 oA i
NEQ,BY el individually tested and examined. FCHAS, FRESHMAN CO.Inc - a
~ ‘Yhe new style No. 101 is equipped wlth Ireshinan Soldering Terwinals S yoRnsiny Eﬂ:
. — which allow 3 distinet conneetions with a very small mnount of soller. |t ++
Capacity Each Capacity Each Capacity Each Capacity Each E -
] .00003 e $ .35 .00035 " .. $ .35 .002 $ .40 -006 a8 175 =
i .0001 .35 .0005 .35 0025 . .50 .007 1.00 L
.00015 .35 0006 .40 .003 .60 -008 1.00 =ap
.0002 .35 0008 .40 .0035 .70 -009 . 1.00
.00025 .35 .001 ——o .40 .004 75 01 1.00 a_
.0003 . kG .0015 .40 .005 .73 015 1.50 ==
el - dhded il ;
- i
¥ 0 . . H .
! No Outside Wires Needed : ﬂd 1)
ANTENELLA :-:1
attached to any lighting socket T
| ell(}phmtesl the incoln;‘oi?iencelsl in ;:'
i radio, such as unsightly cutdoor Ll
§ FRESHMAN nerials, insulators, lighting axs :ﬂ
g resters, lead-ins, ete. ¥
VERNIER ANTENELLA v
It is not only a real distance L SARSTIETASN | 2
DIAL getter, but also overcomes stutic annoyunces. The complete and efficient aerial; RADARITE N ¥
ANTENBLLA, PHCO ONIY 35 an e imgoc e n ot oo i e ootod dis o <o 00 38 $1.25 Rcsstatmnsa cotd
d s
1 A Dakelite dial with Vernler Freshman le.O "
1 adjustment. A small  rubber A Fixed Grid Leak Combination :
tired wheel ll\lrough ll‘\e :;(:t ulll; 4 in I 1
3 ‘ou Lo "
U/ ¢‘1li‘:| t{:)nlm%":x"ntcsﬁ )n%lnt and ob- X Freshm an Condenserl c:,;:ﬁi‘e
Y tnin che same dial seiting etery Leals” Mounging
El‘)’_'l‘l“;' ufl‘lllS'”l‘::zrlu‘l;l,f& o5s . =N Freshman Grid Leak [ 65c E
O TR as. ["'reshman(o. Inc. |5 )
Price, 4 in. $1.50 a ® [ 4 Furnished in any value of resist-
] (e . 6:. ‘?) d x;nc‘go frnlna J
20 to A F
. | €Moaoiod Gondenser Yroducts | st ——
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Power
— Call & Wave . .
r?_“ Letters Name Tocation Length The Peak Of Radlo PerfGCtlon
WEAY Will Horwitz, Jr.,, Houston,
NGRS B 0008000 00009060 600 000 250—360

WEB . Benwood Co., St. Louis, Mo... 500—360
WEV  Hurlburt-Still  Electrical Co.,

Houston, Texas ...ceeevv... 50—360
WEW  St. Louis University, St. Louis,

Mo, e e 100—261
WFAA The Dallas News, The Dallas

Journal, Dallas, Texas ..... 500—476
WFAB Carl F. Woese, Syracuse, N. Y. 100—234
WFAF H. C. Spratley Radio Co,,

Poughkeepsie, N. Y......... 20—360
WFAH Electric Supply Co., Port .Ar-

thur, Texas . 150—236 ]
WFAJ H"C(érad&h%’lrede&s R so—360 | | Type LR-170, 3 Stages Radio, Detector
WFAM Times Publishing Co.,  St. 3 Stage Audio Frequency Amplification
Cloud, Minn. ...........:.. 20—360 -
WFAN Hutchinson Electric Service Co., . ! |
Hutchinson, Minn. .. ... 100360 . o
WFAQ Missouri Wesleyan College : - =
Cameron, Mo. ....veevevnnn. 10—360
WFAV University of Nebraska Dept.
E. E., Lincoln, Nebr........ 500—275 TRADE MARK

WFI Strawbndge & CIothxer Phila- —q
delphia, Pa. ................ 500—395

.
WGAL Lancaster Elec.. Supply & Const. R and
. Co., Lancaster, Pa. ........ 10—248 ecelver the ] R
WGAN Cecil E. Lloyd, Pensacola, Fla. 50—360 Eliminates Aerial and

WGAQ Glenwood Radio Corp. (W. G. Ground with Clearer =

Patterson), Shreveport, La... 150—360

) Reception TRADE MARK
ENUINE Loud Speak_er -WGAW Ernest C. Albright, Altoona, Pa. 100—261 TREME SI‘LFCTIVITY with easy manipula-

. R “WGAZ The South Bend Tribune, tion. FLEXIBILITY—4 to 7 tubes may De
construction—not a mag-| . South Bend, Ind. .......... 50—360 | § used at will. RANGE—DX stations on the
. . WGI American Radio_ & Research Loud Speaker. SPECIAL WESTON VOLT-
nified headset; a superior | Corp., Medford Hillside, Mass. 500360 | | METER- Showing A and B Battery voltages.
. . . WGL Thomas F, J. Howlette, Phila- Contains al] batteries for dry cell operation.
mstrument conceived by R delphia, Pa. ...... 0. ...ee 500—360 Write for Circular “R.”’
WGR  Federal Telephone and Tele-
phonograph craftsmen way  pEaeh Coo Buﬁ'aloc N ¥ 500319 NASSAU RADIO CO., Inc.
5 . . nterstate ectric 0., ew w1 VN
and radio acoustic engi- Orleans, La. ... . .iniv.r.. 100—242 | | 60 COURT ST, BROOKLYN, N. Y., U. §. A.
. WGY General Electric Co., Sclenec-
neers. Music and speech tady, N. Y. . liieei..:. 1000—380
g . WHA  University of Wisconsin, Madi-
- actually produced clear, s011, WIS. oo oeoroer s 500—360

[ WHAA State University of Towa, lowa A Pleasant Surprise Awaits the User of
rounded, surprisingly| City, TOWa . oeurrnennenens 100—283 | | the A. C. H. SHARP TUNER DIALS

WHAB Clark’ W. Ti T Galves-
R-E-A-L-I-S-T-I-C. A fon, Texas .o 00360

< 5 5 . | WHAD '\rIarquette Umversxty, Milwau-
laminated voice core o ok Wis L 100—280
L WHA Tniversity of Cincinnati, Cin-
produces all of the original cinnati, OB ...o...i’ .. 200222
. . E WHAH Hafer Supply Co., Joplin, Mo. 250—360
music. Exterior adjust- | WHaR Roets  Biwe o Rl
0 burg, W. Va. .............. 15—258
ment VVIH not blaSt on WHAM Umvexsxty of Rochester (East-
most powerful circuits. oy DO oF Musie), Roeh ho—2ss
5 g . | WHAP Otta & Kuhns, Decatur, I1L. 50—360
Guaranteed to satisfy or ’ ’
WHAR Paramount Radio & Flectrnc
. full purchase price| GG SR
- - WHAS Courier-Journal and Louisville
promptly refunded. . Your © yhimes, Touisville, Ky ... 500—400 _
- Q WHAV ilmington Electrical Specialty
dealer has _the Aud1phpne Co., Tnc., Wilmington, Del.. 50—360 Why the AC.H.is diff
- -d d - t ention- | WHAZ Rensselaer Polytechnic Insti- _yt e . 1s different
or ordaer irect, mention tute. Troy 5% 500380 e o
ino hi i i WHB Sween’ey Séhooll CoI\ansas LS i -
ing his name. Descriptive wig | gl Me L s00—an 4in. DIAL (Gats-to1 )
booklet on request. Clevchand.” Omie o2 77 100_pg5 | | Will improve any receiving set, making
WHN  George Schubel, Loew’s State 1ien 1ng ¥
Theatre Bldg., New York, N.Y. 100-—360 . Mﬂnseg lgack iuamnzee _
i i - 3" size... .. ” size. . ...
No extra batte“es needed WIAB 10?33] ﬁ]‘fto_n.‘?t.n.l?. CO’ ROCk 50-—252 %Xegjlar ﬁggx(:g 5/16 shaft 4 ax;xlgeiillslzgc each extra
omplete, with connecting cor TAl alveston Tribune, alveston,
C pl ith i d WIAC GTe st b G T—a 1 %an lbe El)t(t;?clhéid‘ﬁntx?:rgogld:;‘%oug anryi' instrument.
XAS e e, — : t d .
WIAD Howard R. Miller, Ocean City 3. I\I%ligx:mr?tnus]og g?:getl?gta&ye elfe cannot detect but
N. J. : D10—254 | | 4 W oeks instrument di
""""""""""" . utomatical ocks instrument S0 no JI'lT can 18-
.ART M.ODEL $ WIAF Gustav A. DeCortin, New Or- turb it.
Beautiful Antique Bronze TANS, Lav wrernnnoansrrnns 10—234 5. Dial grounded reducing the body capacity te a
o o . A minimum,
Finish WIAT Heer Stores Co., Springfield, 6. Special dial 2 graduations where ordinarily cne.
. 1{eh 50 666000000000006000a000 20—252 MAIL ORDERS SENT PREPAID IN U. 8. A,
14 Inch Horn $5 Additional WIAY FoxNeéE‘{'::ﬁr Vy{aslley Radio Co., 100224 A. C. HAYDEN RADIO & RESEARCH CO.
Write for literature WIAK J'oll\llrnal Stockman Co, Omaha, - BROCKTON, MASS, U. S. A.
EP 5B G00000000600000000000 200—278

WIAQO School of Engineering of Mil-
waukee, Milwaukee, Wis..... 100—360

Note the similarity of | WIAQ Chronicle Publishing Co., Mar- g I
construction between the ion, Ind. ....... ..ol 10—226 | & BATTERY 8 .

phonograph  reproducer | WIAR Paducah Evening Sun, Paducah,

(illustrated in the upper KYe toenarininnesinieenns 10—360 | fCHARGER

panel) "and the repro- | WIAS Home Electric Co., Burlington,

ducs of e ONel Towa 0. 100—360 | Wohrses s o ot tour gmoeres per pour. _Avsona |
AUDIPHONE (below WIAU American  Trust & Savings N othing to cer ot of crdar .

k 3 f ord N tact ts
bgth haveta malcas dlg' Bank, Le Mars, Towa....... 20—360 o snck-zngn%ul%sgetg Oguxgox ghluer {l‘mso ‘fﬁf}nzc c}?:;lg]el
phragm set 1n ound- - which comes in handsomely enameled metal housing,
box chamber actuated by WIK _ Kpg;t LPEIec.trlc. .FO. MCKEES 500—234 now sold direct to you from factory. Get one now, at
an elbow stylus bar. WIL -Contmental. Ellectrx.c.al. Supply e

- Co., Washington, D. C...... 10360 |  Western Rubber Mold Company
WIP  Gimbel Bros, Philadglphla, Pa. 500—509 Radio Dept.
OlN _..l WJAB Aﬂ&ee:{]ican Electric Co., Lincoln, 500—360 907-913 W. 19th St., Chicago
el WJAD Jackson’s Radio Engineering Z
Mf G) Laboratories, Waco, Texas... 150360
WJAF Muncie Press & Smith Publish- ADIO BOOKS Latest & Best. Radio Hook-Ups 25c.
g' ’ G ing Co., Muncie, %\?dN 10—360 §Desifgn ?hamnzsc. Co{lstructﬁml';oof‘ Ba,dizos Phoge 25c.
i . 8. or e Lxyperimenter’s ZILaboratory C. zperi-
Pal; A WIAG  The Norfolk Daily News, Nor- 1 s Hand Book S50 Henley's 332 Radlo Cireult
719 isade Avenue folk, Neb. ....ovvvvvveninns Dontens. just 1
. published $1.00. (Coin) Postpaid. Satis-
- a0 WJAK ~Chﬁord L. ‘White, Greentown, L ‘faction or money back. Order now. You can’t lose.
West New York, New Jersey | = Ind ...oivninninnesnnsooee .. 30—254 | RAY DOBBINS 146 W. 27th St.  Indianapolis, Ind.

wwwW americanradiohistorvy com


www.americanradiohistory.com

Radio News for April, 1924

-
-
-

F

FADA “ONE SIXTY”

Selectivity

The FADA “One Sixty” radio re-
ceiver is known to thousands as the
greatest triumph in radio engineering
down to this very moment. It meets
all requirements for simplicity of con-
trol, selectivity, volume, clarity and
ability to bring in distant stations.

Its selectivity appeals to everyone—
and to the women folks in particular.
You can tune out local stations, evan
when several are broadcasting, and
bring in distant programs. Or, you can
tune in any local station you wish and
not be bothered with interference from
the others.

After any station is picked up with
maximum intensity, notations can be
made of the dial settings, and if oae
desires to listen to the same station
zgain it is only necessary to reset tae
dials in the same positions as recorded.

F. A. D. ANDREA, INC,, 1581

NEUTRODYNE

RADIO RECEIVER

The FADA “One Sixty” is a four-
tube Neutrodyne radio receiver. Qur
engineers have found by exhaustive ex-
periments that the FADA “One Sixty”
with four tubes will produce results at
least equal to those of any five-tube set.
This means economy in tube and bat-
tery costs.

In appearance the FADA “One
Sixty” is an attractive piece of furni-
ture. Installed in the home, its chaste,
handsome cabinet harmonizes with any
interior. Itisaquality product through-
out. Made with all the care and skilled
workmanship that have made FADA
products noted, the “One Sixty” is a
radio receiver .that anyone may be
proud to own.

Price, exclusive of tubes, batteries
and phones, $120—at all dealers.

Jerome Avenue, New York City

wwwW americanradiohistorvy com
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YOU CAN LEARN
NEWSPAPER
WORK

Experienced Editor Will Teach You
How to Become a
Reporter

FASCINATING WORK--GOOD PAY

Only a Few Months’ Work Required
To Qualify You for a
Better Position

Regular reporters earn from $40 to $125
a week. Good deskmen on a daily paper
are paid from $60 to $100 a week. A
“Star” Reporter can command his own
salary. Hundreds of ambitious men and
women enhance their income matena]ly by
corresponding for newspapers or writing for
magazines in their spare time.

We Will Teach You at Home

We can develop your talent for writing
and lead you into this well paying profes-
sion. Our Practical Course in Journalism
was personally prepared by Henry J. Brock-
‘meyer, Assistant City Editor of the New
York Evening Post. Mr. Brockmeyer has
trained hundreds of men and women, many
of whom have, under his guidance, developed
into front rank reporters or feature writers.

Mr. Brockmeyer’s course will teach you
what it would take years of actual news-
paper work to learn. It consists of six
comprehensive lessons just brimful of every-
thing a reporter must learn. The following
are only a few of the subjects covered.

Starting in Journalism. What is a News-
paper? What is News? Start and Finish
of a News Story. Technical Terms. The
Type Point System. Styles of Type, Proof
Reading. Capitalization and Punctuation.
A Late Fire Bulletin. Court Stories. Libel
Laws, Copyright. Hints to Reporters. Per-
sonal Conduct. Re-Writing and Condensing
Stories. Paragraphs and Short Items. Good
and Bad Styles. Broadening the Vocabu-
lary. Aids to Good Style. Special Stories.
Suggestions for Stories. Rhetoric. Prepar-
ing Your Story. Don’ts for Writers. Office
Organization. Syndicated Matter. Business
Office. Mechanical Department. Hints for
Headline Writers. The Make-Up. The
Country Correspondent, etc., etc.

Use Coupon—=Save 50%

Although the price for the entire course is
$10, entitling the student to full consulting
services directed by Mr. Brockmeyer per-
sonally, we will accept enrollments, if the
coupon below is used before May 20, at $5—
exactly half price.

Five Days’ Trial

Just pin a check, money order or five dollar
bill to the coupon below and mail. Then
take five days after the course arrives to
decide whether you want to keep it. 1f not,
return it at our expense and your money
will be immediately refunded. :
THE PRESS GUILD, fnc., 66-R West Broadway, N. Y.
r---------------------------
THE PRESS GUILD, Ine., (Expires May 20, 1924)

66-R—Waest Broadway, New York City

Enclosed find $5 for which you are to ship me at
once, prepaid, Henry J. Brockmeyer’s complete course in
Practical Journalism with the distinet understanding

that if 1 return the course in five days my full $5 will
be refunded and po questions asked.

{Address)
(City)

Call
Letters

WJAM

WJAN
WJAQ

WJAR
WJTAS
WJAT
WJAX
WIAZ
WID
WIH
WIX
WIY
WEAA
WKAD
WEKAF
WKAN

WEKAP
WEKAQ

WKAR
WKAV

WKAY
WKY

WLAG
WLAH
WLAJ

WLAK
WLAL

WLAP
WLAQ

WLAV
WLAW
WLAX

WLB
WLW
WMAB
WMAC
WMAF
WMAH
WMAJ
WMAK
WMAL
WMAN
WMAP
WMAQ
WMAV
WMAY

WMAZ
wMC
WMU

WNAC
WNAD

WNAL
WNAN

"WNAP

WNAQ

WNAR
WNAS

WNAT
WNAV
WNAW
WNAX
WNJ

WOAC
WOAD

Location
Cedar Rapids,

Name
D. M. Perham,
Towa ..vvivinnennnnan
Peoria Star, Peoria,
Capper Pubhcatmns

Kan
The Outlet Co. (J. Samuels &
Bro.), Providence, R. I
P1ttsburgh Radio Supply Co.,
Pittsburgh, Pa. ............
Kelley- Vawter ]ewelry Co.,
shall, Mo.
Union Trust

(,o ............

Ohio
Chwago Radio Laboratory,
cago, .
Denison University,

Ohio
Wm, P,

D. C.
De Forest Radio Telephone &

’lgele%raph Co., New York,

R. C.

......... .G.r.a.n. Vi iil.e.,

Boyer Co., Washington,

A, New York, N. Y..
R. C. New York, N. Y..
H F Paar, Cedar Raplds
Charles Looff (Crescent Park),
East Providence, R. I.......
W. S. Radio Supply Co., Wich-
ita Falls, Texas
United Battery Servnce
Montgomery, Ala. ..........
Dutee W. Flint, Cranston R. 1.
Radio Corp. of Porto RICO San
Juan, Porto Rico
Michigan Agriculture
East Lansing, Mich.
Laconia Radio Club,

Brenau College, Gainesville, Ga.

W. K. Y, Radio Shop, Okla-
homa Clty, Okla..
Cutting & Washmgton Radm
Corp., Minneapolis, Minn..
Samuel Woodworth, Syracuse
N, Y. i
Waco Electrical
Waco, Texas
Vermont Farm Machine Corp.,
Bellows Falls, Vt......... ...
Naylor Electrical
Naylor), Tulsa,
W. V. ]ordon, Louisville, Ky..
Arthur E. Schilling, Kalama-
zoo, Mich. .................
Electric Shop, Pensacola, Fla..

Police Dept., New York, N. Y

Putnam Electric Co., Green-
castle, Ind. «...o.vviinniians
University of Minnesota, Min-
neapolis, Minn. ............
Crosley Manufacturing Co.,
cinnati, Ohio ............. ..
Radio éupply Co.,
City, Okla,
Olive B. Meredith, Cazenovia,
N. Y.

¢ (.:.o.ll.e.g‘e',

Round Hills Radxo Corp., Dart-
mouth, Mass,
General Supply Co.,
Neb, ot
Drovers Telegram Co., Kansas
City, Mo.
Ng}rtox{ Laboratories, Lockport,

Trenton Hardware Co.,
ton, 5 leeEatona B aoan a0 uoG
First Baptist Church, Colum-
bus, Ohio .................

Clucagb' "Daily News, Chicago,
0 S o 5080 680080060060 a00
Alabama Polytechnic Inst., Au-
burn, Ala, ....... .. ... ...
I\mgshlghway Presb y terian
Church, St. Louis
Mercer meversuy, Macon Ga.
Commercial, Memphis, Tenn..
Doubleday - Hill Electric Co,
Washington, D. C. .........
Shepard Stores Boston Mass.
University of Oklahoma, Nor-
man, Okla. ......... ... ...,
R. J. Rockwell Omaha, Neb..
Syracuse Radlo Telephone Co,
Syracuse, N.
Wlttenberg College

se, Springfield,
Charlest(.)r.l. Radio  Electric Co,
Charleston, S. C. ...........
C. C Rhodes Butler Mo.
Texas Radio Corp. & Austin
Statesman, Austin, Texas....
Lennig Bros. Co, (Fred’k Len-
nig), Philadelphia, Pa.......
People’s Telephone & Telegraph
0., Knoxville,
Peninsular _Radio
onroe, Va.

Club, Fort

Dakota Radio Appa..x:a.tu.s”Co
Yankton, 8. D. ...........

The Shotion Radio Mfg. Co.
Inc., Albany, N. Y

Maus Radio Co., Lima, Ohio.

Friday Battery & Elec. Co., Slg
ourney, Iowa

Power
& Wave
Length

20-—268
100—280

100—360
50—360
500—360
10—360
500—-390
000—273
50—229
50—273
500—360
500—405
500—455
100—268
10—240
100—360

15—226
200—360

100—360
250—280

50—254
10—280

100—360
500—417
250—234
150—360
500—360

m
100—360

15—360

20—283
15—254

500—360

10—231
100—360

. 500—309

100—360
200—261

100—500—360

100254
250—275
500—360
50-—256
10—286
50—246
250-—448
500—250
100-—280

50—268
500-—500

50—261
100—278

100—360
20—242

100—286
100—231

10—360
20—231

100—360
100—360
500—236

5—360
100—244

55—360
50—266
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—~UTILITY—

"DE LUXE"
Raoio CABINETS

FROM “FACTORY TO USER”
High grade Radio Cabinets, sturdy built and fine

looking. Made of selected birch or genuine mahwegany.
Elegantly finished in Adam Brown mahogany, dull
rubbed. Hinged top, front rabbeted to take panel.
Panel not included. Money back if not satisfied
Birch, Adam Genuine |
No. For Panel Brown Mahog. Mahog.
67 X7 7" depth $1.75 $3.05
610% 6x10 % 7" 2.50 4.35
614 6x14 o 2.75 4.89
621 6321 7 3.25 5.65
79 79 7« 2.00 3.50
710 732160 7 2.25 3.90
714 7x14 T 2.50 4.35
718 7x18 T 3.25 5.65
721 7221 T 3.50 6.10
724 7x24 7« 3.75 6.55 ¢
726 7x26 e 4.00 7.00
728 7328 T 4.25 745
914 9x14 [ 3.25 -
921 9x21 107 < 4.00 -1
924 9x24 19” 4.50 7.85
1214 12x14 107« 4.00 7.00
1221 12x21 107 ¢ 4.75 8.30

All Prices F.0.B. Milwaulee, vis.

UTILITY SUPPLY COMPANY
435-439 27th Strect,
Milwaukee, Wis.

G. W. = Circuit
Radio Plug

PATEN. APPLIED FOR

PHONES
LOUD SPEAKER
- SERIES
PARALLEL |

SHUNT

Accomodates
Head Set and
Loud Speaker or
Two Head Sets —
permitting tnstant
choice of Five Circuits
without removing plug or
changing tips.

Price $1.50

At Your Dealer or Direct From Us
MADE OF GENUINE BAKELITE
Jobbers Write for Quantity Discounts

Manufactured by

G.E. WALKER CO., Inc.
1926 CHESTNUT ST.  ST. LOUIS, MO,

RADIO NEEDS YOU

Good positions are awaiting the trained
radioman. Never before have there been
such opportunities.

Our laboratory is fitted with latest appara-
tus and is under the supervision of expert
radio instructors.

Send for illustrated booklet.

Y. M. C. A. RADIO SCHOOL

158 East 86th St. New York City

Operate your radio from your
lamp socket with a

Gould Unipower Battery

For complete information address

GOULD STORAGE BATTERY CO.,
30 East 42nd Stree: New York
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Wat er wont hurt it!

Bakelite-Dilecto Panels will
not warp, split, swell, check,
crack, shrink or change their
cclor or brilliant lustre under
the severest weather conditions.
Water does not hurt them.
Neither do steam, oil, solvents,
heat and cold.

bakelite
-dilecto

(4 Laminated Phenolic Con-
densation Material)

Foremost radio experts have
found that Bakelite-Dilecto has
every radio-advantage. The
U. S. Navy and Signal Corps
have used it for over ten years.
Finished a beautiful, sleek
black. Astonishingly tough,
yet machines readily. Have
your dealer get genuine Bake-
lite - Dilecto Panels cut and
drilled for you.

The Continental Fibre Co.
Factory: Newark, Delaware.

Service on Bakelite-Dilecto (also
Continental-Bakelite, Conite, Con-
tex and Vulcanized Fibre) from:

New York, Woolworth Bldg.
Pittsburgh, 301 Fifth Ave.
Los Angeles, 307 So. Hill St.
Chicago, Wrigley Bldg.

San Francisco, 75 Fremont St.
Seattle, 1041 Sixth Ave., So.

Offices and Agents Throughout
the World

|

WONDERFUL
RECEIVING SET!

o ABSOL! U'I’ELY FREE
Rush nlmo'gn‘z’il agfress tor Free

RELIABLE SALES CORPORATION
434 Broadway, N.Y.C.

READY TO LISTEN IN

PHONES
ETC.

who derive larg-
lest groﬂts know

INVENTORSE

facts before applying for Patents. Our boo
ci;g!lthou fsev sent fres. Write LA _ P EV.

«Co E 869.

gle but vnul

Call
Letters

WOAE
WOAF

WOAG

WOAH
WOAL
WOAL
WOAN
WOAO
WOAP
WOAR
WOAT
WOAV
WOAW
WOAX
woc
WOl
oo
woQ
WOR
Wos
WPAB
WPAC
WPAH
WPAJ
WPAK

WPAL
WPAM
\WPAP
WPAQ
WPAT
WPAU
WPAZ
WPG
WQAA

AC
WQAD

WQAE
WQAF
WQAH
WQAL
WQAM

WQAN
WQAO

WQAQ

WQAS
WQAV
WQAW
WQAX

WRAA
WRAD

WRAF
WRAH
WRAL

WRAM
WRAN

WRAO
WRAV
WRAW
WRAX

1 uwer

& Wave

Name Location  Length

Midland College, Fremont, Neb. 20—360
Tyler Commercial College, Tyler,

TeXaS ... vvviurnnnnrerannns 10—360
Apollo Theatre (Belvidere

Amusement Co.), Belvidere,

........................ 100—224
Palnietto Radio Corp., Charles-

ton, S. C. ..iiiiiiiiniiiinan 100—360
Southern Equxpment Co., San

Antonio, Texas ............ 500—385
Wm. Woods, Webster

Groves, Mo, .............. 500—229
Vaughn Conservatory of Music,

Lawrenceburg, Tenn. ....... 150—360
Lvradlon Mfg. Co., Mishawaka,

....................... 50—360
I\alamazoo College, Kalamazoo,

Mich, .....vvvieviiiinnnnn, 50-—249
Henry P. Lundskow, Keno-

sha, Wis. ...cvvvnenernnnnnss 50—360
Bo, d M. Hamp, Wilmington,

....................... 50—360
2nd Battalion, 112th Inf. P. N.

G., Erie, Pa. .............. 100—242
Woodmen of the World,

Omaha, Neb. .......co.0u.n 500—526
Franklyn J. Wolff (Monument

Pottery Co.), Trenton, N. J. 500—240
The Palmer School of Chiro-

practic, Davenport, lowa..... 500—484
lowa State College, Anes, Iowa 100—360
Pine Bluff Co., Igme Bluff. Ark. 500—360
John Wanamaker, Philadelphia,

Pa. i it 500309
Western Radio Co., Kansas

City, Mo. .......cvvvvnnns 500—360
L. Bamberger & Co., Newark,

. PN 500—405
Missouri State Marketing Bur-

eau, iJex’k’ersOn City, Mo.. 500—441
Pennsylvania  State College,

State College, Pa. .......... 500—360
Donaldson Radio Co., Okimnul.

ee, Okla. ..........c.veune 200—360
Wisconsin Dept. of Markets,

Waupaca, Wis. ............ 250—360
Doolittle Radio Corp.,, New

Haven, Conn. ............. 10—268
North Dakota Agricultural Col-

lege, Agricultural College,

NoDo oo, 250—360
Superior Radio & Tel. Equip-

ment Co., Columbus, Ohio.. 100—286
Auerbach & Guettel, Topeka,

1T B 0000000 00000060000 100—360
Theodore D. Phillips, Winches-

S S5 00000000000 0086000 35—360
General Sales & Engineering

Co., Frostburg, d. ....... 10—360
St. Patncks Cathedral, El Paso,

..................... 20—360
Concordla College, Moorhead,

..................... 20—360
Dr. John R. Koch, Charleston,

Ao B S B0 8008 000008000 10—273
I\ushawg Poultry Farm, New

Lebanon, Ohio ............. 50—234
Horace A. Beale, Jr., Parkes-

burg, .................. 500—360
E. Glsh Amarillo, Texas... 100—360
Vhltall Electric Co., Waterbury,

ONM. o veeenosonneennennnons 50-—242
Moore Radio News Station,

Springfield, Vt. ........... 50—275
Sandusky Reglster, Sandusky,

Ohio tevevenneronnannnnnnns 5—240
Brock-Amerson Electrical Eng.

Co., Lexington, Ky.......... 10—254
Coles Count, Telephone &

Telegraph Co., Mattoon, IIl.. 10—258
Electrical Equipment Co.,

Miami, Fla. ........c.00u0e 100—360
Scranton Times, Scranton, Pa.. 100—280
Calvary Baptist Church, New

York, N. Y.....covviin.unn. 100-—360
West Texas Radio Co. (Abilene

Daily Reporter), Abilene,

TeXAS +ovevvverreronnnnnnnn 100—360
Prince - Walter Co., Lowell,

£ 508 600000000088 63800 100-—266
Huntington & Guerry (Inc.),

Greenville, S. C.. 15--258
Catholic Umversnty, \Vashmg

ton, D. C. .........00iuunn 5-—236
Radxo Eqmpment Co., Peoria,

IL i 100—360
Rice Institute, Houston, Texas 200—360
Taylor Radio Shop, Marion,

Y5 560600 60330G0000000000 10—248
The Radio Club (Inc.), La-

porte, Ind. ................ 20—224
Stanley N. Read, Providence,

R. I viiiiiiiiiiiinnns 10—231
Northern States Power Co., St.

Croix Falls, Wis, .......... 100—248
Lombard College, Galesburg, Ill. 250—244
Black Hawk Electrical Co.,

Waterloo, Iowa ............ 10—236
St. Louis Radio Service Co.,

St. uis, Mo........oovvuee 10—360
Antioch College, Yellow Springs,

Ohio g ................. 100—360
Avenue Radio Shop, Reading,

)5t 5 5000000000300 pg 10—238
Flexons Garage, Gloucester

City, N, J. ?g.-............ 100-—268
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CAMCO
Loud Speaker
UNIT

is a pure tone pkone that may be
attached to any Loud Speaker horn
or to the tone zrin of a pbono-
graph. It is built on the same
high quality basis as other Camco
products.

Camco Headsets

Cannon Ball, $3.5); Superb, $4.50;
Grand, $5; De Luxe, $7.50.

il

At your dealers or write

Cannon&MillerSalesCorp.
47 W. Huron St.,Buffalo, N.Y.
Factory: Springwater, N. Y.

FEEEEREE LR

100 Volt Panel Type
“I’'ve found KIC-O ‘B’
batteries the most
satisfactory”’

A prominent New York englneer said the above,
KIC-O batterles make good with professionals and
novices. Alkaline type;won’t sulphate or buckle, Lifs
unlimifed. Not harmed, by short-circuiting, overchag-

on any KIC-O bat

30 days. Mounted Rectifier..
A" and

within
Write for full information on
Batteries.

26G5 Main Street

KIC-

Buffalo, N.

ing, idleness. Panel switches give single cell
variations.
from any 110-volt | Price | With
A.C. line with small |Cells| Volts| Plain |Panels
home rectifier. Charge 16 22 1$5.50 I
lasts 3 to 6 months 24 32 7.25(811.75
l In detector plate 36) 48| 9.50! 14.00
circuit. 50 [ 68 [12.50] 17.00
GUARANTEE 78 | 100 |17.50| 22.50
Your money back 108 | 145 [23.50/ 28.50]

tery If not satlsned Unmounted_ Rectifior glzog

bt
KIMLEY ELECTRIC COMPANY, Inc.

" Storage “B” Batteries
—long service, low cost

Y.

Hook it up to Your reflex md ,
get DX. Wood metal mounted.
GUARANTEED for
longer life, greater dis-
tance, clearness and
super-sensitivity.

Granular Galena in Bulk
Mfrs., Dealers, Jobbers; Write for Propo:

U. S. MFG. & DIST. CO.
45 CLINTON ST., NEWARK,

(30

N, J.

Write for free catalog illustrating and describing

our complete line of 1500 Good Tools
GOODELL-PRATT COMPANY
Toolsmiths
Greenfield, Mass., U. S, A,
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THE name Magnavox on a Radio
Reproducer stands not only for
the most careful workmanship and
highest quality of material—it sig-
nifies also a fundamental operating
principle utterly distinct from that of
ordinary “loud speakers.”

The exclusive use of this (electro-
dynamic) principle by Magnavox
las resulted in the production of a
true Radio Reproducer accepted as
the standard by which all other in-
struments are judged.

The base of the new model Magnavox
Reproducer R3, showing electrical modulator
—the significance of which is explained below.

Important features now ojj‘ered m

Magnavox ‘Radio—the Reproducer Supreme

THE Magnavox electro-dynamic principle obviates theneed of any mechan-
ical adjustment (sometimes called a“modulator”) to regulate the air-gap or
change the position of moving parts. This famous principle of operation per-
mits the use of an electrical modulator now a feature of R3 and R2 Reproducers.

This modulator,as the name impiies,directly  can be reduced to a minimum of .1 ampere.
affects the character of the electrical circuit
which creates the sound,controlling the sen-
sitivityof the instrument and also itsvolume

of reproduction.

The new Magnavox electro-dynamic Radio
Reproducers R3 and R2, in fact, are equip-
ped with the first true sound modulating
device ever designed. See them at your

Moreover, this electrical modulater produces
a great saving of current (already reduced
in the new R3 and R2 to a maximum of .6

dealers and write us for catalog of Magna-
vox Reproducers, $35 to $50; Power Amp-
lifiers, $27.50 to $75; Combination Sets,

$59 to $85.

ampere) for, by its action, the cur ent value

THE MAGNAVOX COMPANY, Oakland, California
New York Office: 370 Seventh Avenue

Perkins Electric Limitcd, Toronto, Montreal, Winnipeg, Canadian Distributors

4R
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Power
LCall N Locati &LWa\lle FOR MAXIMUM DETECTION
etters ame cation ength
WRAY Rafc)iio Sales Corp., Scranton, L0028 P A N F O N I T E
“““““““““““““““ —280 is the crystal that stands supreme, either as
WRAZ R?r?al; Lsngnslg)fr) Nl\?g;?;k (11\}Ie‘l]—- 50—233 a simple detector or for use in reflex circuits.
WRC Radio Corp. of America, W ash. Each crystal is tfasted and finely mounted.
ington, D. C. .............. 500-—469 Mailed for 50c.
WRK  Doron 33}1'05 Elec. Co., Hamil-
ton, Ohio .............. ... 200—360 g a
WRL Ur?lrén (l:?)llege Schenectady, The feeble radio Cl{rrel:lts are preclous
N. 500—360 One application of
WRM Il 5
00—360 b
WRR Cltsy ofl ]%allas E]’)ollllce and Firel C 0 V A R
ignal Dept., Dallas, Texas.. 20-—360 on inductance coils will prevent all leakage
WRW Tarrytown Radio Research Lab- and keep the turns firmly in position. COVAgR
oratoryN(K%emg Bros.), Tarry- is a colorless varmsh, it renders the silk and
town, N, Y. ............... 150—273 cotton covering of wires absolutely impervious

WSAB South East Missouri State
Teachers College, Cape Girar-
deau, Mo. ........cccvniunn 100—360

to moisture and dust, but does not produce the
electro-static damping effect, which is the

objectionable feature of shellac and other
ON'T let any hard WSAC ClgfésrﬁgonA(%ﬁ;]emrg CooES Sh0—se0 varnishes.
hoo'k-u;.; faze you. WSAD J. A. Foster Co. Providence Mailed ready for use with solvent for 1.
. Spfxr;)txtesh save e LR li5 e aaaponao0aa0as R 100—261
ours o ackaches and oren V. Davis and eorge
prevent leaky connece Prestman, Sr., St. Petersburg, esacéll?;n;cioﬁ;ils%eg:lmtr:;s ulssmg W B
tons. Spintite's hexagon WSAH A G Leopard, T2, Chidias, Til 50048
§ocket grips tht.e nut sole WSAI United States Piaymg Cards S O L 0 X
1d1y—.q1e e.bo:uzed. han- Co., Cincinnati, Ohio ....... 500—309 he IDEAL fluid ;
dle spins it up tight— WSAJ Grove City College, Grove City, i edl < uid soldering flux. Tt is non-
the hollow stem goes Pa, eenvionrennnneese s 100—360 acid, non-aqueous, not greasy. It cannot pro-
over prafecig scremom WSAL Franklin Electric Co., Brook- duce galvanic action between dissimilar metals,
Endbitis, g0 satinio i ville, Ind. ....ooovovinnennn 10——246 therefore does not produce corrosion or im.
e y reacl WSAN Allentown Radio Club, Allen- perfect joints. The surplus fluid evaporates
o cramped  corners. EOWI, Par v orereenrnannnesn 10—229 under the heat of soldering, leaving the joint
Wgat you’ll save in time WSAR Doughty & Welch Elec. Co., clean, electrically and mechanically perfect.
and grief on one hook-up Fall River, Mass. .......... 10—254
will more than pay for WSAT Donohoo-ware Hardware Co., L LS g S
Spintites. All sizes, Plainview, Texas ....... oo 20268 THE D. X. RADIO RESEARCH
from 3/16 to 9/16 in, $700 WSAW John [, Long, Jr., Canandaigua, ==~ LABORATORIES
Order a sct today. Send 1 WSAX Chicago RadxoLabChlcago, Crugers-on-Hudson New York
for set No. 71 | way Towing Ausiin | (Fort Chaster S
STEVENS & CO, radio ps?g:sar Chamber of Commerce), Port EASTERN COIL SETS
Toolsmiths since 1899 Chester, N. Y. .....ccuun.. 100—233
375 Broadway, Dept. 18 WSAZ Choa}sle Electric Shop, Pomeroy, C OEOE XHSAY
» S {0} 5506600500 B0ga0a8 0506 50-—258
New York City WSB Atlanta Journal, Atlanta, Ga.. 500—429 CIRCUIT

WSL J. & M. Electric Co., Utica,
N. Y.

*Trade Name — bl o Bk 100—273 | are the
i abama Power Co., Birming-
Registered ham, Ala. o o.vrorrnnsss s 500—360 | STANDARD
WTAB Fall River Daily Herald Pub. el I
Co., Fall River, Mass. ..... 10—248 UNIVERSAL
TWAC Penn. Traffic Co., Johnstown, USE
Pa. o 150—360 due to
WTAF Louls J. Gallo, New Orleans, their approved
........................ 20—268
| = WTAG Kern Music Co., Providence, TnFi,:?SIENCY
| ; $350 | A U 10258 | Wb ee i /
| WTAH Carmen Ferro, Belvidere, Ill.. 10—236 . ]
3 WTAJ] The Radio Shop, Portland, Me. 10—236 | CIRCUIT = (4 Cll"Cl-Ut Tuner)
| For profes 5
sional set WTAL Toledo Radio "Elec. Co., To- Made as per specifications of Mr. Cocks
! No. 73. . ;gdo, Ohio ........covvun.a. 10—252 aday, “D” Coil bank-wound.
| 7 sizes WTAM Willard Storage Battery Co. Complete assembled Set of B, C and D
3/16 to ¥ i Cleveland, Ohio ............ 1000—390 Coils on GENUINE BAKELITE TUB-
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: - bemtifully THL . oeosie et 100240 NG g with No. $4.25
finished WTAP Cambridge Radio & EI X 58 < gavIe;ed improved hock h
metal base Cambridge, TIL ............ 50-—242 S A e e
WTAQ S.H. Van Gorden & Son, Osseo, ma;enal lists RUELEaCUS e
WD anat00nkhonahaRagaaaR 100—226 corls.
WTAR Reliance Elec. Co. ., Norfolk, Va. 100—280 GENUINE LAVITE RESIST- $1 50
WTAS Charles E. Erbstein, Elgin, IIL ANCES 48,000 OHMS.......... *
(mear) .......iiiiiiiieeee. 500286 These resistances CONTROL the TONE
WTAT Edison Electric Illuminating Co. of the COCKADAY CIRCUIT and elimi-
Boston, Mass. (Portable).... 100—244 nate all transformer distortion; modulat-
WTAU Ruegg Battery and Electric Co., H;g' ghe tone I.:;zfter the fashion of the best
Tecumseh, Neb. ............ 10—360 of paonographs
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ing inventi WTAY Iodar-Oak Leaves Broadcasting
closing inventions. Send model or sketch and Station, Oak Park, Til....... 15—276

description of your invention for Ezamination and

Instructions. Electrical cases a specialty. High- WTAZ TholrlneasN] TMcGuxre, Lambert- 15--.283

est references, reasonable terms, prompt attention. | wmE  Waneok Srote Accimiliaeal €01 B - N E U T R O D Y N E
No charge for the above information WTG Kansas State Agricultural Col

lege, Manhattan, Kansas.....1000-—485

VICTOR J. EVANS & CO, |wwas nefiy St 5™ 7% | |5 TUBE KNOCK-DOWN
919 NINTH ST. WASHINGTON, B.C, | WWAC Sanger Bros, Waco, Texas.... 50—360 NEUTRODYNE SET
WWAD \Vr&glhth.& ;Arlght, Ine., Phil- 50—360 with blue print, drilled and eng_raved panel.
WWAE Al Banes Hafi (6.7, 0% | | Eyery, part needed to build this set is in-
D Cro'\vley),.]oéiet,llll ......... 500—227 3 Neutro-Coils, silk  wire
Ggle\;'lml\?a:c[ho upply Co., Cam- 100—236 \voundbon a‘lgl %venuil};f Béxke- $25.95
den, N.J. ............. — lite tubes, ariable Con-
Complete Stock—Both Sets and Parts— WWAO Michigan = College  of Mines, . densers, high grade capacity
1 Makes oughton, SXro8 coqpooonoaa a .000375; 6 Mounting Brack- gNGLOSE POSTAGE
ROSE RADIO SUPPLY WWI F%}thOtOr Co.,  Dearborn, $0—273 ets——%\’eutralifzing Couden}; WITH ORDER
...................... — sets of parts wit
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