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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.
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‘*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,

www americanradiohistorv com



www.americanradiohistory.com

1386 Radio News for April, 1924

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-{,/‘% %
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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
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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 antipo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>