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Wherever There Are
Ears To Hear~

There’s a Tower Speaker or Headset tc fit
every taste, every pocketbook.

The Meistersinger Speakers, the Scientific
Speaker and the famous Tower Phono-
graph Attachment are equipped with the
wonderful new double diaphragm — the
greatest single contribution to sound re-
production since Bell invented the tele-

phone receiver. . These Tower Units re-
create all the instruments of the orchestra,
—as well as choral singing and the spoken
word—in their original, living vividness
with full resonance, color and shading. Be-
fore you buy—Hear a Tower Speaker.

On Sale by Good Dealers
From Coast to Coast

TOWER MFG. CORPORATION
BOSTON, MASS.

LD D> >

WORLD'S GREATEST SPEAKER VALUES
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1243

Achi ents of
® :
Industrialist—Pioneer Radio Builder—Master of Mass Production
[ ]
Four Entirely New 4- and S-tube
Radio Sets—Also the Crescendon
Never before has Crosley engineering and Particular emphasis is directed to the new
manufacturing genius been so brilliantly dem- Crosley RFL receiving sets that utilize an en-
onstrated as in this group of new Crosley sets. tirely new and paten.ted circuit which provides
) . true cascade amplification and closely ap-
Here, at prices so low as to be literally revolu- proaches the theoretical maximum of efhiciency
tionary, are three 5-tube sets and one 4-tube set per tube. Non-oscillating at any frequency
) —entirely new in principle, design, circuit, and absolutely non-radiating, the RFL Cros-
and appearance—entirely unique in the results ~ leys are specifically recommended for use in
they give on distant and local stations—en- congested areas and for satisfaciory perform-
2 tirely unprecedented in the values they now ance in the hands of inexperienced operators.
i tr . .. . I
introduce In addition to their truly marvelous selectivity,
On two of these sets is offered the Crescendon, sensitivity, and purity of tone, these new Cros-
anew and exclusive Crosley feature—an extra leys have been given a new order of beauty that
volume control by which average incoming cannot help but win the highest admiration.
signals can be built up or modified in a manner We do more than urge you to go to-the near-
nothing short Of amazing. Introduced on the est Crosley dealer for a demonstration! We
new 4-29 and 5-38, the Crescendon principle ask you to go prepared for the most startling
makes its. first appearance in the low price revelation in radio ever announced in the en-
field, its use having hitherto been restricted to tire history of the industry—and predict that
one set costing several times as much. your expectations will be more than satisfied!
Croslex manufactures radio receiving sets which are leensed nunder Armstrong U. S,
Patent No. 1,113,149, or under patent applications of Radio Frequency Laboratories, Inc.
THE CROSLEY RADIO CORPORATION, CINCINNATI, OHIO
Owning and Operating WLW first remote control super-power broadcasting station in America
The Crostey 4-tube—4-29 The Crostey 5-tube—-5-38 The Crosley—RFL-60 The Crosley—RFL-75
i‘n \\_'h'i(‘h the Crcscm]don xs All Aﬂ}c"\'ulume, selectivity, A set so marvelous in per- TFor simplicity and speed in tuning,
ﬁé%i}h‘?,:ﬁ?xt ey of baned fgiif-,”"av\'vif{laﬁﬁd g gt o Dot marest B ot fdelty of tone, and_decorative
ot : S-tube set—plis eTadte $ arad. eauty—it stands unchal-
i :n|\;‘»?i"|::tqi:::ean " $2 I:i.v:‘uZ':'u.vC«,Erzu{olu = $38 nrﬁlnef lr:?we‘;\?:n'it:n:\d d $6O !i-x:gn:«)l at twice the price . $75
? Hest of the Rocky Mowntains all prices as published ave 10% higher
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Send for this

New Hookup

No choicer group of radio
products has ever been em-
bodied in a single radio re-
ceiver. Not only are these
manufacturers nationally
known and accepted as the
leaders in radio design and
construction, but they have
developed for the Silver-
Cockaday receiver several
new features which will create
a new standard in reception

throughout the radio world.
Contributing Manufacturers:

Belden Mfg. Co.
S-C Wiring Harness

Central Radio Laboratories
Centralab Resistance

Polymet Mfg. Corporation

Fixed Condensers, Leak
and Leak Clips

Silver-Marshall, Inc.
Variabie Condensers, Coil Soc-
kets, Coils, Tube Sackets, Ver-
nier Dial, Mounting Brackets
Thordarson ElectricMfg.Co.

§-C Power Transformers

Walnart Electric & Mfg. Co.
{Continental Fibre Co.]

Drilled and Processed Front Panel
and Drilled Sub-Panel

Yaxley Mfg. Co.
Rheostat, Jacks, Switch

Four Tube Receiver

Here is a new radio receiver sensation in which are combined the genius
of McMurdo Silver and Laurence M. Cockaday—than whom there are
no others more prominent nor more favorably known in radio receiver
design today. Here is a receiver for the home guilder that will represent
for several seasons to come a far greater dollar for dollar value than any
otherdesignavailable. Send for theﬁook. Read howtoobtain the following

Startling New Features

SINGLE CONTROL—But one tuning or station selector control.
SELECTIVITY—In a residential district of New York City, within a few hundred
yards of powerful stations, thirty-five stations were heard between 9 and 10 p. m.
on the loud-speaker. KFI, in Los Angeles, was heard with ample volume to fill
two rooms. Tests in Chicago brought 1n either coast with ample speaker volume,
and indicated that a consistent range of 1,000 to 2,500 miles might be expected.
QUALITY—Two new-type Thordarson power amplifying transformers possess-
ing a substantially flat frequency characteristic over the range of 40 to 6,000 cycles,
give a quality of reproduction so perfect that com-
parison_by the best trained human ear with other
types of amplifiers will not reveal any superior type.
VOLUME—Inall cases'the volume will exceed that
obtainable from other four-tube receivers, and in

ractically all cases equal or exceed that obrainable
rom standard five and six-tube receivers.

1245

ADDRESS

UNLIMITED WAVE LENGTH RANGE—Through the use
of interchangeable coils, the wave-length range is practically
unlimited.

WIRING AND ASSEMBLY—AI! wiring is carried in a spe-
cial harness. Since each wire is cxactly the right length,and
has a special color, it is impossible t0 go wrong in wiring.
Nosoldering is needed unless preferred by the builder. Only
a screwdriver and a pair of pliers necessary to assemble this
set in less than two hours.

Over-all design, ruggedand solid. Adapted to practicallyany
standard cabinet,any standard tube,any battery or eliminator

APy

The Key to the

Silve r-Cockaday
_ Receiver

sory)

'u,%i ‘ }{, o

source of supply, cutdoor antenna or {oop. While the parts PR'SCE - -
are the best that the leading laboratories of the country CEmTS -
afford, the set can be builtat an extremely low cost. Full de- -
scription of the recciver will be published in the March - -
issue of Popular Radio. - The $-C
Get the hand book at your nearest Radio Dealer or clip the - Merchandisin
coupon and send with 25 cents TO-DAY. Address - . 5
: .. - Committeer==_9
The S-C Merchandising - 110S. Wabash eAvenue + Chicago
Committee - -~ Gentlemen : Please find enclosed 25¢, for which
}J}J?Ee;gabm Ave. - send me hand book of the new Silver-Cockaday Receiver,
- - -
- NAME -
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RADIO NEWS READERS BUREAU

Time and Postage Saver

N every issue of RADIO NEWS If the advertiser requires any money or
you undoubtedly see numerous stamps to be sent to pay the mailing
articles advertised about which you charges on his catalogue or descriptive
would like to have further information. literature, please be sure to enclose the
To sit down and write an individual correct amount with the coupon.

letter to cach of these respective con-
cerns, regarding the article on which
you desire information, would be quite

We will transmit to the various adver-
tisers your request for information on
their products.

a task. : . .

' _ This service will appear regalarly
As a special service to our readers, we every month on this same page in
will write the letters for you, thus sav- RADIO NEWS. '

ing your time and money. : '
£y y I'f there i1s any Manufacturer not ad-

Just write the names of the products vertising in this month’s issue of
about which you want information, and RADIO NEWS, from whom you
to avoid error the addresses of the man- would like to receive literature, write

ufacturers, on the coupon below and his name, address and the product in
mail it to us. the special section of the coupon below.
TEAR ALONG THIS LINE e,

READERS’ SERVICE BUREAU, RN-3-20
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

Please advise the firms listed below that I would like to receive detailed information on their product as

advertised in the ... issue of RADIO NEWS.
;%= DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS It Caralogue
NAME ADDRESS List here specific e‘lrticle on ?ii\e gglr‘]vp;f]t:
(Street — City — State) which you wish literature. ed. check in

this column

Use this space if you desire information from a manufacturer whose advertisement does not appear in this month’s issue.

ADDRESS
NAME (Street — City — State)

............................................................................ | Dealer’s name ..o ieereee e eceeeeee e e s
1
........................................................................ HiS 2ddresS oo oo e e e

1 . .
[T 2P dealer Clty oo State ..o O3T A State .. oo

[ )
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"

TJhe circuit that has won the

Na[10nw1de Approva
of Set~Builders

by its PL " MR

e —

| Fhie RADIO BROADCAST

ot this Beoklet (]NI VERSAL

Ask your local dealer for free E FOUR TUBE RECEIVER
booklet containing diagrams, tem-
plates, and complete instructions for

the building of the “UNIVERSAL". The “UNIVERSAL” was designed by Arthur H

If he is unable to supply the neces- Lynch, editor of Radio Broadcast. It has been chosen
sary information and instruments as the one outs.tandmg circuit which would meet the
write to Dept. “UNIVERSAL,” Gen- most rigid requirements of amateur set-builders from
eral Radio Company, Cambridge 39, a standpoint of performance, simplicity and economy
Mass. of construction and operation.

This circuit has been tested under a wide varlety
of receiving conditions and compared by competitive
tryouts with other receivers of creditable
performance and has proven well worthy of

its name “UNIVERSAL".

To the set-builder who expects real results
from his set and wants advance assurance
that he will get them we recommend the

“UNIVERSAL?” as the circuit to build.

GENERAL RADIO Co

Cambridge. Mass.
U. S. A.

INSTRU M ENTS
[ “Behind the Panels of Better Built Sets” K
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PIONEERS — BUILDERS OF
RADIO PARTS FOR I8 YEARS.

®NEUTROGRAD”

Midget Compensating Condenser

““Takes up’’ variations in coils, ete.

Especially important where uni-control™
¢

is empioyed, resulting in balanced stab-
ilized circuit, - One-bole mounting:

PILOT’S
NEW CAPACIGRAD

Ey Aimt‘.}tza‘igh;linefr"' :
. solid brass plate

and GET

PILOT:

PARTS

olume production
cuts the cost.
Laboxatory control
insures -
accuracy.
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PIONEERS — BUILDERS OF
RADIO PARTS FOR I8 YEARS.

Special connecting lugs abolish' solder-
ing, and the sturdy frame helps support
sub-panel, which is easily attached with
screws through three holes provided for
‘that purpose.

A New and Improved Vernier Dial [catio
1 to 1] which makes fine tuning Aot
wnly possible but simple! Marked in
Degrees and Kilocyeles, both. A fine
“job” in genuine Bakelite, made by the
 ‘World's Greatest Parts Manufactarer,

PILOT RHEOSTAT

v U‘NWIVERS AL SOCKET | , i The Solid Bakelite Knob is adjustable

for any panel thickness! - Slider built ' '

For U\;"Z%% tubes with old style bases . \ . as unit assemtbly, . Constructed with
and for all the X tubes: lbotk‘\ ,J_ ! chagac(tienst}c leot,pr[:ztinSI‘wn :ir. a‘l!,
= 2 . e e = standard resistances. so made in
?to‘agel ) Dl;m%%}qmp T - Potentiometers].  Will brighten-up the
set with these modern sockefs*nnd. use ) £ FIEERET
= whatever tubes vou please, . Genuin@ s, - ! ACE L Aty ety
- Bakelite. i i

323 BERRY ST.
NC. BROOKLYN,N.Y.
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TRUE
Straight Line
Frequency
Condenser
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““—the nicest working straight-
line affair I have encountered’’

Engineering
Reasons:

1—True Straight -
Frequency

Line

2—Negligible losses
3—Perfect insulation.
Isolantite properly
placed
4—All metal parts except
shaft are brass
5-—Plate of special brass,
rigidly soldered
6—Rigid channel frame
construction
7—Permanent plate align-
ment
8—F.xtra tie bars
9—Oversize, dust proof,
uni-bearing
10—Positive effective, en-
closed stop
11—Provision for both one
and three hole mount-

ing

12—Design provides fo:
uni-control, tandem
mounting

13— Distinctive, compact,

and sturdy

The above testimonial is taken word for word from an un-
solicited letter we have received from a prominent and well known
Radio Pioneer.

Yet this is but one of the many striking testimonials we have
received from all sources. .

Part by part—from start to finish—this PACENT Condenser
is built for TRUE straight-line frequency. Not a makeshift or a
left over part is used in the entire construction. Everything is
new.

You will wax enthusiastic over this distinct engineering achieve-
ment. It will give you not only wider dial separation of stations,
but more stations, easier tuning and NO mechanical trouble.
That is what you want, that is what you can expect.

Get a set from your dealer today, or if he cannot supply you
write us direct and we will send you a set at once from our stock
on hand. Accept no substitute.

Cat. No. 251-B, 17 Plates, Min. 12 mmf. Max. 350 mmf. Ratio 3 to 1.
PRICE $3.50

Cat. No. 251-C, 23 Plates, Min. 14 mmf. Max. 500 mmf. Ratio 3 to 1.
PRICE $4.50

PRICES ON OTHER CAPACITIES ON REQUEST

Pacent Electric Company, Inc.

91 SEVENTH AVENUE, NEW YORK CITY

Washington San Francisco Philadelphia Jacksonville
Minneapolis Chicago St. Louis Pittsburgh
Boston Birmingham Buffalo Detroit

Canadian Licensees: White Radio Limited, Hamilton, Ont.
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Be a Radio Expert!
Get into the great new Big-Pay
Industry-—Radio. If you're earn-
Ing a penny less than $50 a week,
clip coupon now, Send for AMAZ-
ING FREE BOOK. Be a Radio Expert,
and draw down big money for the easiest and
\ most fascinating work in the world. Positions
\ everywhere. Thoroughly-trained men are
in big demand. Need for Radio Experts
in every community. Short hours. BIG
PAY. Free book gives all the facts.
Astonishing opportunities—thousands of
them! Every day N. R. 1. trained men

are takiug good places in the Radio feld. Free bookg—! ;
tells all about their success. Send for it now !

| ) \ LEARN QUICKLY AND EASILY *
ol D AT HOME
Operates WMAQ Master Radio Engiueers will show you how to qualify
“Accepted o position_ with quickly and easily at home, for Radio’s fine jobs. We
%\‘f]lxvcf?fé.Dzi\!}); ii‘éﬁi:s;;?él?}‘. guarantee to train you successiully. Lack of experi-
%ﬂly doubled, thanks to your ence no drawback—common schooling all you need.
me_course. {
Our tested, clear methods make it easy for you.
Send coupon now for free proof.

Kerrn Krmearr, Chicago.
Instruments Given Famous Training That
with Course “Pays for Itself’”

A o e, | Spare time earnings are easy
dents for practice work while | 1n Radio. Increase your in-
learning. Receiving sets, | come almost from the start
O e reanver, | through practical knowledge

an UNEQUALLED | we give you. This is the
\ OFFER. ‘;\lanyo}h(‘er famous practical training
\ P8 et time only. | that pays its own way.

Gets Big Job
“Just been made Sales Man-
ager of this Radio concern—
a big raise in pay. Regret I
did not take course sooner.”
R. E. Jones, Bay City.

Most amaz-
ing book on
Radio ever
written —
full, inter~
esting facts
about this
cereat field B
and how we =
prepare you
and help you start. You
can do what others have
done. GET THIS BOOK.

Send Coupon

Send coupon today for
special limited offer, includ-
ing all instruments—you’ll get
full particulars by return mail.

National Radio
Institute

T =
T

NATIONAL RADIO INSTITUTE
Dept. CW1,
Washington, D. C.
Without obligating me in any way, send me your frce book, *

“Rich Rewards in Radio.”” and all information about your
practical, home-study Radio course.

Dept. CW1, Washington, D. C. Name o et
Address i is e i ittt i e e e r e
0”/6/”/47'0”5 0f RAD/O HOME'JSTUDY 7RA/N/N6 e State. .oiiieenaas
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MIDWEST RADIO
CoRBORATION
£ ATl

N nmnnm

Bullt like—looks like—performs like a $200 set,

Get Amazing Offer
MRACO LU ARA S

RADIO Enormous demand for the celebrated Miraco
s Ultra 6 (resuiting from its many cudmslasuc
users 8o highly r:commundm it to thefr

frlcnds) enabled us to add hosi uf co:ntly

w featuros, latest rcl'nemams apd up-to-
[he minute improvements such as you mngh
expect to find only on the n-wcnt soLe sellm
much higher prices, So the Impro L a
B for 1926 iz even s better nel S more beaul-
iful set—a more selective and more powerful
get—incredible ag this may sound! ~ for jess
morey than ever before.,

COAST TO GOAST REGEPTION VERIFIED BY USERS

Reports from Ultra-5 users evorywhere leave litle for us to add. These
are only'q few of the meny in cur Siles and which wo receive dafly, Send,
coulmn Jor,_planty af additional proof, Let i of users ¢nstead of
cluima vou.
CUTS THRDUGH CHICAGO MISSOURI HEARS "EM
DISTINCTLY COAST TO COAS.

f\rn: enjoying o

Ouly a half nulu ntm WENR, one
end a n‘h‘ ﬁmn hl\ d
t

H I\W()oll
.. UBolckow  Miss
TEMNESSEE GETS DISTANT
STATIONS BETTER THAN
P‘"CED SETS

GOES THROUGH NEW YOI"K

chohcd Dl(ra I’) mnlv.

1 hav
1l VA)]LH o on lnns
‘nn WilliamT . o uu s

e
2 ekrs em ALLIOVER THE U. 5.
F25 bout | On our Unira-g e bave lorged 40
amy_ from . i ali-

[}
30 qtauom ail
ele

al
faclading

or Volume,SelectivityClearness and
@)ng Distance ifs unsurpassed “tind it betrer
than 5200 Sets™"All you claim-and more”

27 In. long.

s mtatic
HACKY Luo(‘k
nd it

EQUALS A $200 SET IN
PERFORMANCE
Irk‘tc' ed my Ultra-5
‘ .d. “ﬂEnSOPOod\v.
heard. i1,

KANSSS GAEJ%E'R'.ACUB" HEARS DISTANT. STATlONS
Am el pleased with o
e received aver

WX

d it works
I8

Brinsmnade, N

-5 ix Rheantllul aet, i‘gl‘

4 i . Hav ce it gan’t be surpass
Flan HJ Los A t trial received a di
Cihas H . R.K. . er ffteen Lundr L'd)

towa GETS Wl vomi | iyl siorm, et iy cane o
'lHROUGl; LOCAL STATION Nasbyille, Tenn:

COAST TO COAST—WITH

Have used yonr, ( l(.r'l 5 Miraco for
1i0 bours sad § wenke:
attery a P‘alfu( a gingle
it

ful st,
ready 'md Mm otme
view, Edw.F.D. Bum:ctuu 1o
OU‘TPERFORMS 5200 SETS
: -5

00 §
can L be beat for the maney. Jos.
F.G. . and, Obio.

ILLINOIS HEARS COASTTO

fr 08
Jnd g\)uzh
XC 2lgrary, Ch t
'} - ., o our 5wn ho L,

T, worka mmv:luu;]v Naw iYork City Sta s come in
soud, A, G Rydr r, North Dak.

UNEQUALLED FOR
CLEARNESS

“{GREENHORN'” GETS 86
STATIONS IN TWO WEEKS

Wa received the Ultra§ and sre | We are satisfied with our five-tube

wall pl ith i it about o snd so far have pot

en 86 sta~ nother set that equal,
rgrren: loudness and
Imor

v tuning.
. Englisn, lowe,
MINISTER PRAISES TONE QUAL(T(

lLavc had ¥your le‘ Hdct now .n} th
z 8

na
Il it be long bef qu'l a
couptrs will ale havo there Ulirars s Rev, Fol.
Perlbam, Minn.

ALABAMA HEARS EVERYWHERE

and slbips

1
ver the U
far outa villo, Ala:

far oytat sca.
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Qheowerful New o

Guaranteed by Tested and Approved
Onc of the Oldest by Radio’s
Radio Builders Highest Authorities

[ULTRA SELECTIVE FIVE TUBE SET IN MAHOGANY CABlNE'I‘]

You can either save or male a lot of money by sending coupon today for our Amaz-
ing Special Offer. It willastonish you. Wealsoallow 10 Days FreeTrial—satisfac-
tion wnconditionelly guaranteed. The wonderful selectivity, long distance range, clarity

| of tone, power and loud speaker volume of this famous sd—plusns beauty of appear-

ance and splendid construction-——will sell it to your friends. Big profits easy for you—
accepting theirorders. No salesmanship required—noagreement to sign Evenatitsre-
tail nrxroﬂnc latest improved big beautiful 1926 model Miraco Ultra-3 is an astonishing bargain in the
opinion of radio anthorities. Remember, tao, that each Miraco comes wmplcldy/l;uul thorowghly tested
and fully guarantced by the great Midwest Radio Corporation—one of America’s oldest, reliable and
most successful makers of quality sets. Send coupon now.

Compare its eon-
construction with
highest priced sets
Note 1!;(, peat, sturd
high - ] 3
ATl wiri
under ger
baw p‘m 3| SA ). Wi
exible to pre-
vunt h)o}un or noisy
connections. Genuine

Below— rear view of
celebrated Ultra-5

iilations are
easily cnrtrolled on all
wave-lengths and *‘B'* battery con-
ized while selectivity, distance range,
volume are amazingly inereased hy the "patented
r-Balancer’' (C) and **Daoformer’” ultra low loss !nduct’mce coils
ment for different length 'mrm\q (G). 8 ed transformers, of

Icctric loss type sockete—riveted into

plify without distortion (H and I). Lowe:
t gets, Literature describes fully—send for it!

2, st d
base p«md Low Io:s plate comlmsers—and other latest features of costlie

OtkeerracoLongDzstanceJ‘etss D

Remember you are dealing with a big,
res({mon:lb\c corporation—oreof the oldest
most successful in the industry, a Speclal Offer!
; concern which has grown to immense size
through the recommendations of satis- =
ed customers—when you buy 2 Miraco.
Absolutely no risk on your part. All Miraco sets work
on storage or dry buatte , are eagily connected,
operated, and logged. Approved by Radio 51{1gl‘mt
Authorities, Unm.\tchevl \u\lu.-s Let testimony of
gsers convince you. conpon_for complete
literature and A\iAZlI\(.- SPL 1AL OFFER!

Al theProof you want is waiting for You!

R ta fi hosts of users in every state prove Miraco sets—at rock-bottom factory px’im—
gl\;?;crfo[;or:anegss costing up to three times as much. Send for latest literature, SPECIA.
OVFER and plPuly o'"f Xd\ﬂolnl t,u\txmony leaving no doubt that
“‘Miraco Radio Ge! to Coaat.

RADIO CORPORATION
WDWEg’roneer Builders of Sets Cincinpati, Ohio

gardiof ¥ your
Eighth S":ﬂNG SPECIAL O OVTER and all particnlaf 70 Tatio cupphes.
A

iraco Sets
osition OB

RADIO
GETS'EM
COAST I
COAST

404-Y East

Ktcrah!rw.

big mo
T) Agent

NAME....
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(S THERE MONEY [N RADIO INVENTIONS?
By HUGO GERNSBACK
13 HO makes the money in radio today?” is the question close parallel to the condenser just mentioned, and while the first

that is asked most frequently. When, in 1922, the real

radio boom was launched, everybody, as it seemed, with

a few dollars to spare. jumped into the radio business.
Most of those who did have probably regretted. this step, on account
}of 1their inexperience in either radio matters, business matters. or
both.

Speaking generally, it may be said that whatever real money is
made today in radio is made by a number of sct manufacturers and
manufacturers of certain parts. There are, of course, others con-
nected with the radio industry who are prospering as well, but the
types mentioned seem to comprise the bulk of the successful ones.

Not every set manufacturer is prosperous. Quite the contrary.
Many are not; and those who are not, may trace their failure to
first, lack of capital, and second, lack of knowledge of the business
itself, or both.

The industry has now settled down to such a degree that we need
not expect any revolutionary radio inventions for some time to come.
Just the same. the future radio listorian will be impressed with the
fact that every year has bronght about what may be termed “silent
revolutions”; not at all conspicuous immediately, but working on
eradually, nevertheless. To appreciate this, all you have to do is
to compare a 1926 radio set with one as late as 1924. You will be
struck immediately with the number of vital changes, if you observe
it closely enough.

For instance, in 1924 the straight-line frequency condenser was
never heard of. We were still using the straight-line wave-length
condenser. Of the vernier dial, now so popular, people had oniy
the vaguest notion. Now look at the present-day sets and notice
the silent revolution that has taken place. Nearly all of the new sets
have straight-line frequency condensers and many are equipped with
vernier dials. To be sure, these improvements are not vital; th_e_\'
do not affect the entire operation of the set. A set without a vernier
dial and without a straight-line frequency condenser, may vet bchan
excellent set; and there are hundreds of thousands of these being
operated every day right now by their owners.

But there must be good and sufficient reasons for using straight-
Jine frequency condensers and vernier dials, otherwise the manu-
facturers would not adopt them. This brings us to the question, Is
there money in radio inventions?

" After scanning the field and making investigations, T find that the
answer must be in the affirmative. There is, indeed. a tremendous
amount of money to be made in radio inventions, or shall we call
it “radio improvements”? For instance, I find that within the last
eight months considerably over two million straight-line frequency
condensers were manufactured by a number of radio concerns.: This
does not represent all of the manufacturers; and the total output
must be considerably higher. In fact, there is very little demand for
the old type condenser right now, and certain of such types could not
be given away.

If it had been possible for some one to patent the styaight—line
frequency condenser, he would have made a fortune out of tlis idea
slone. Unfortunately, or perhaps fortunately for the radio industry.
the principle of the straight-line frequency condenser was not so new
that a patent could be granted; so the entire industry shares in the
henefits. As soon as one manufacturer started to malke this-type
of condenser, and realized its value, all of them followed suit, and
practically all of them have reaped a harvest on this comnparatively
simple idea.

Exactly the same thing may be said of the vernier dial. Here is a
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Mr HugoGernsback "slpéellks every Ménday riight at 9 P. M from Station WRNY on

vernier dial, manufactured by a Chicago concern, was patented, the
patent, for obvious rcasons, could cover only certain mechanical
clements. Tt was not possible to obtain a basic patent on the idea.
So the minute it was seen that here was a valuable thing, dozens
of other radio manufacturers started to make vernier dials. Prac-
tically all of them have been successful in marketing their products.
There 1s one manufacturer in the East who has already manuiac-
tured close to half a million of these dials. He, as well as a number
of others, is also reaping a harvest from this simple invention.

The vernier dial and the straight-line frequency condenser are two
exccllent cxamples to show prospective inventors or designers that.
given a meritorious radio idea, and provided it is worked out satis-
factorily, a good-sized fortune can be made from such an idea.
The important thing to remember is that the device in question must
do somcthing that existing devices do not do, or must improve
present devices.

If T may make a broad s‘atement, T would put down as an axiom
that anxthing making for beticr radio reccption will be welcomed
by the radio indusiry and, providing it can be manufactured cheaply
and economically, will bring its originator a good-sized fortune, also
granting that he has business ability.

Further, the designer and inventor should alwavs be sure to know
the tendency of the times. Most radio parts marafacturers have
found out to their sorrow that it is a most expensive thing not to
keep up with the times. Four years ago, for instance. the demand
for crystal detector receiving sets was tremendous. There was more
demand than it was possible for the manuiacturers to meet. Over-
night, with the appearance of the first popular vacuum tube set, the
demand for crystal sets fe!l off, and is today at its lowest ebb. It is
doubted whether the crystal set can come back. Within a few
months the demand decreased sharply, duec to the appearance of
the tube sets. Several large manufacturers lost fortunes because
they did not iollow the tendency of popular demand, but committed
themselves for huge amounts of parts going into crystal sets. They
still have these parts on hand, if they did not sell them for scrap.

The inventor who i1s dreaming of fortunes in an improved crystal
receiver is, therefore, on the wrong track. He may make the most
wonderful crystal receiver imaginable, and he may get the best patent
in the world on such a receiver. The chances are, however, that he
will not reap a fortune on it, simply because the present tendency is
against crystal receivers; and while, of course. there are still some
being manufactured, in goodly quantities. the demand is on the
decline. The same may be said of a host of other clever inventions
on which it would not even pay to take out a patent.

Aly desk is a clearing house for many hundreds of new ideas, and
there is not a day that some new idea does not crop up. Tle most
popular one, during the past few months, has been that of improve-
ments ¢n switchpoints, particularly those that do not require solder-
ing. The misguided inventors and would-be inventors, however, fail
in every instance to notice that no one is using switchpeints today.
How many radio sets are now using switches in which switchpoints
are required? It is true that in 1921 and 1922 there were actually
carloads of switchpoints sold. But even most of the radio stores to-
day do not carry switchpoints any more, for the simple reason that
there is no demand for them.

There is money in radio inventions, if you can hit upon something
for which there js a crying demand, and something that will make
for better radio reception.

and scientific

R —————— -
various radio
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Radio Experts Discuss Future Problems

MR. DAVID SARNOFF

LTHOUGH
branches, has

radio, in all its many
made phencmenal

progress in the last five years, yet

the future of this most popular
phase of science confrouts some problems
that must be overcome if further steps for-
ward are to be made. It makes little differ-
ence with which type of receiver a broad-
cast programn is heard; there are always
some flaws that can be perceived in the
reception,

It is in these flaws that the radio experts
are chiefly intercsted. It is admitted that
there are some diificulties that are heyond
human control, such as the continual chaungces
in atmospheric conditions; but therc are
many other problems that have arisen in
councction with man-made apparatus. It is
admitted that the present methods of putting
programs on the air have rcachcd a very
high degree of periection; but even in this
phase of radio, according to some of the
expert opinion be]ow there is a great deal
ol room for improvement.

The average radio fau is more concerned
with the problems that must be faced in
connection with apparatus for recciving pro-
grams. In every section of the country to-
day, engineers are tryving to find some way
to make reproduction reach the aeme of
perfection.  Radiv and audio frequency

DR. LEE DE FOREST

By G. C. B. ROWE

transformers are getting their share of the
attention; for in these instruments origi~
nates a great amount of the distortion that
is heard in the loud speaker. Then, too,
the loud speakers themselves, although they
have been vastly improved in the last year,
still have a long peviod of development to
go through before the engineer can lean
back in his chair and say, “There’s no bet-
ter possibte.”

Being naturally deeply iaterested in these
vital problems that affeet the whote radio
public, Ranio Nrws bas ianterviewed men
who are recognized as lcaders in the world
of radio.

GREATER BROADCAST POSSIBILITIES

Mr. David Sarnoff, the vice-presideat of
one of the largest radio LoxpoAauons in the
world, the Radio Corporation of America,
said :

“

No matter what new developments in the
manufacturing or selling end of radio may
demand our attention from year to year,
there still remains the perennial problem of
improving broadcasting, and making it avail-
able to an ever-increasing number ol people.

“Great advances have been made during
the past year, and we may conﬁ([eml_y cxpect
cven glcatex (Icvdopmu’t: i 1926, Already
there are ‘on the air’ two super-power broad-
cast stations recaching ouf to possibly hun-
dreds of thousands of additional homes. The
world’'s  greatest artists are being made
available to the broadcast listener. New de-
velopments have raised the standard of toud
speaker performance to unbelievable levels.
Receiving scts are being manufactured which
are more cfhicient and more cconomical, And
still we regard these tremendous forward
steps as mere indications of future growth.”

PERFECTING THE WAVE THEORY

It is natural that the interview with Dr.
E. F. W. Alexanderson, of the Gereral
Electric Company, should have a more scien-
tific trend, as most cf his work has been
invesli"ation of the behavior of radio waves.

“The most mﬂpo ‘tant problem 1 radio at
the pr esent time is the study of wave propa-
gation,” said Dr. Alexanderson.  “We must
acquire an understanding of the physical
phenoriena that take place in space between
the sending and the recciving station if we
wish to learn to make use of radio waves
o full advantage. he solution of the
present crowding of the ether must come
fiom scientific rescarch., which will open
up new chamnels of communicatinn, We have
effectively explored only the waves up to
1,000,000 cycles, and we are bheginning to
learn more about waves up to 10,000.000
cycles.  Perhaps we will soon use waves
up to 100,000,600 cycles.

“Much has becn learned recently regard-
ing the behavior ol these short waves and
a new set of ideas has been introduced, such
as reiraction ane polarization. This is only
the beginning of a new science. The radio
wave is the only known means for explor-
ing the upper lavers of the atmosphere, and
nnportant discoveries may be expected. This
new science can progress only by accumula-
tion of a mass of evidence: and it is the
radio fraternity that must be counted on
to furnish the evidence.

IMPORTANCE OF AMATEUR OBSER-
VATION

“The radio magazines are at present the
forum where new observations are brought
into light and discussed.  The contributing
parties arc government officials, amateurs,
universitics and the corporations directly

quality of reproduction.  Tlhe

Every person, who is at all interested in the radio industry and broadcasting of today, is most
certainly deeply interested in the problems of the future.
by men who are recognized as leaders in radio should be read by every radio enthusiast. .

T he opinions expressed in this article

MAJ. GEN, C. McK. SALTZMAN

engaged in radio. The General Electric
Compauy has an experimental radio plant in
which seven transmitters with different an-
tenna systeims are operated simultaneously.
Cbservations on thesc transmission tests are
being made all over the world.

“This. I believe, points the way to the
solving of the new problems of radio. The
large corporations must be counted on to
furnishh the expensive part of the experi-
mental equipment, the ransmitting plfllts,
but the observers will be largely volunteers,
amateurs, professionals and lmi\ ersities. The
observations will be promptly published and
freely discussed, so that the cvidence can be
statistically arranged and made available as
a basis for new theorics.”

FOR THE BROADCAST LISTENERS

Dr. L. W. Austin, president of the Inter-
national Union of Scientific Radio Teleg-
raphy, and physicist of the DBureau of
Standards, says:

“The bhroad problem in
of course, to bring
qual;ty of program,

broadcasting s,
to the listener the best
together with the best
interests of
the DX listener may perhaps be left out on
account from a purely broadcasting stand-
point; as. apart from the wonder ol listen-
ng to stations two thousand or more miles
away, which soon becomes commonplace, his

DR. L. W. AUSTIN
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real interests lie in experimenting with his
circuits, and he comes, in reality, into the
amateur class.

“Coming now to the class who are really
interested in the programs, we must divide
them into those who are near a good local

DR. J. H. DELLINGER

broadcast station, which can be heard with-
out much disturbance from static or the
noises which are unavoidable even in the
best receiving sets, and the more distant

listeners, who can, under favorable circum-
stances, hear tallkk and dance music without
much disturbance. For these distant listen-
ers, the highest aesthetic erjoyment of fine
musjc is generally made impossible by static
and other noises over which we at present
have little or no control.

IMPROVEMENT OF REPRODUCTION

“I believe, however, that more than half
of the broadcast listeners of the country
belong in the first of these classes; and it
seems to me that the greatest effort must
be made for the improvement of musical
programs, especially in the smaller cities,
and in the reproducticn. That reproduction
is very far {rom perfect must be evident
to anyone who listens to a high-grade piano
recital, even with the best apparatus of the
present day. Some of this imperfection cer-
tainly lies in the transmitting system; but
the more important faults are undoubtedly
to be traced to the audio-frequency circuits
of the reccivers and to the loud speakers.
In many cases, the most expensive apparatus
seems to be no better than the more moder-
ately priced. This improvement of quality
seems to me, therefore, the most important
problem of broadcasting.” :

FEWER AND BETTER BROADCASTS

Dr. Lee DeForest, well known to the
readers of Rapro News, thinks that the in-
dustry, as a whole, would be benefited by
a reduction in the number of stations broad-
casting programs and, also, a decided change
in program policy.

1255
“In my oplmon the big probl em confront-
ing radio,” said Dr. DePorest “Is how to

give fc“er and better quality programs, dis-
tributed with ample power over the United
States. I agree with the opinion expressed
at the recent radio convention that there

DR. E. F. W, ALEXANDERSON

are now too many small broadeast stations.
Most of these send out a very ordinary form
of entertainment. In my opinion, a hundred

(Continued on page 1358)

What Happens in Vacuum Tubes

By DR. ANNEMARIE KATSCH*

Dr. Katsch in this article describes and illustrates in a clear manner the behavior of the small-
est things on earth, the electrons, in their wanderings in a radio vacuum tube.

EW types of receiving tubes are

conshmtly appearing. Physm:t: and

engineers are continually trying to

improve radio reception and ampli-
fication thIOLl"h researches and novel con-
structions. The roads to such improvements
are difficuft. Could a completely developed
theory of the vacuum tube action be achieved,
which would be in sufficient harmony with
practice, yet systcmatic deduction from both
the theoretical developments and practical
results would be necessary to yield the best
possible tube. There certainly exists a funda-
mentally correct, although complicated the-
ory, developed by Langmuu Richardsen,
von Laue and other scientists. But this
contains so many generalizations that only
in very simple and rare cases does it accord
with practice. The physicist must, there-
fore, depend on research and many of his
experiments are in vain, because he never
can see in advance whether the path he is
following is the right one or not.

The vacuum-tube effects depend entirely
on the flow of electrons emitted by the
filament, under the inﬂuencc of the anode
and grid potential. It is difficult to deter
mine these electron paths by any given
mechanical arrangement of the individual

Fig. 2

*Of the Dr. Erich F. Huth Corporation. Berlin,

electrodes (plate, grid, filament), If new
mechanical arrangements are made in the
hopes of obtaining more favorable results,
it will be necessary to conduct cxtensive
experiments in order to produce the best
effects,

TUBES WITH A GAS RESIDUUM

These difficulties can be readily disposed
of by an experimenial investigation, which
indicates immediately the influence of any
particular arrangement and form of the
electrodes on the electron paths.

The way to accomplish this is as follows:
The usual vacuum tubes are high-vacuum
(hard) ; that is to say, the tube is evacuated
to such a point that the electrons pass from
cathode to the anode without collision with
gas molecules. But if enough gas is lelt in
*he tube to permit a colhsmn ol the elec-
crons with gas particles (without, however,
allowing these collisions to become so strong
and numerous as to result in trouble from
disturbing ionization) then the resulting col-
lisions will become noticeable through a
Zlow, varying with the gas used. This con-
dition corresponds to a vacuum of from
1/10,000 to 1/100,000 of a millimeter of
mercury. In ordinary tubes, the vacuum is
as high as 1/10,000,000 mm, Wherever,

Tt
Fig. 4

Cermany,

therefore, a glow occurs, collisions between
electrons and gas particles are taking place.
So the extent and form of the glow shows
us the paths along which the electrons are
moving, if the pressure in the tube is so
low that we are dealing with a glow pro-
duced by excitation rather than ionization.
Whereby further deductions can be made,
from the intensity of the glow, as to the
density of the electron stream. These con-
siderations can be proved by simple theo-
retical calculations.

If a definite arrangeinent and shape of
the tube electrodes is given, and if the shape
and intensity of the glow is investigated at
various plate and grid potentials, then an
exact determination of the electron motion.
and {rom this the special characteristics of
the tube, is obtained. This leads to deduc-
tions concerning the variations of shapes
and distances required for improvement.

SHAPES OF THE ELECTRON STREAM

By way of example. reproductions from
photographs of such experiments are shown.
As a model, a system similar to the simple
two-plate DeForest tube is selected. In this
arrangement, the filament is placed between
two plates, one of which is the anode and

(Continued on page 1361)

Fig. 6

This series of illustrations was made to check-up on the path that the electrons follow in their journey
from the filament of a vacuum tube to the plate.

The different parts are explained in the text.
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Radio Forecasting

By E. B. RIDEOUT

Mr. Rideout, whose profession is that of a meieoralogist, shows us here what happens to radio
broadcasts when a storm gets between the broadcast station and the listener.
changes over an area of a million square miles are very considerable in the course of a day, and

The weather

constitute the great barrier to consistent DX reception.

HERE have been many theories ad-

vanced on the forecasting of radio

reception. The great majority of

those considered and tried by the radio
forecast-seeking public have been based only
on the meteorological conditions observed by
listeners in their immediate surroundings.
In cases where broadcasting aund recciving
stations are only a very few miles apart,
surrounding weather conditions alone need
he taken into consideration, at times; but
not always, and decidedly not when unseen
meteorological influences are interfering with
receptibility,  To use this theory of local
weather influences on reception from a broad-
cast station many miles away, the state of
weather at the transmitting end and in the
intervening areas is disregarded; there-
fore, we know by a moment's thought that
this theory is worthless. Weather conditions
surrounding the broadcast station and those
at the point of receiving, as well as in the
intervening territory, may be manifesting
great differences in relation to one another;
and, therefore, the state of reception is af-
fected accordingly. Not only this, but the
weather is constantly changing so that re-
ception involving the same two points may
differ decidedly in quality within a period
of a few lours.

ing condensation of moisture into clouds;
and this mixture of air layers sets up friction,
thus creating electrical energy. As the elec-
trical discharges begin to occur, they cause
static waves, which travel in all directions,
and these static waves are the very things
that cause the noises of static in the radio
receiving sets. The same heated and as-
cending currents of air mixing with the
colder air of the upper layers produce the
thunder storm. With the development of
great areas of thunder storms, which is
common under favorabie conditions on a
summer afternoon, it stands to reason that,
when every storm is radiating its innumer-
able lightning-discharged static waves, the
distance of radio reception will be greatly
cut down.

In the following paragraphs a description
of radio receptibility will be given as the
writer copied the facts from his most re-
cently kept records which were in absolute
verification of his forecasts given in ad-
vance to the newspapers.

THE PROGRESS OF A STORM

To begin with, on Sunday, Novembher 29,
1925, the weather became overcast generally
over Florida; and by late Sunday night,

[}

at southern Ilorida stations was much in
evidence. The reason for the fading was,
that the storm was beginning to cut across
the writer's line of reception.

Tuesday morning, December 1, the tropical
storm had swept diagonally northeastward
over central Florida and was east of Titus-
ville at 8 am. with a further increase of
fading. Tuesday night, reception from
Florida was much poorer than the previous
night. TFading was more pronounced so that
southern Florida stations would, at times,
fade out entirely.

The accompanying weathier map, taken
from the 8 p.m. observations of the United
States weather bureau stations, shows the
weather conditions as they were Wednesday
night, December 2. Observations of recep-
tion were more interesting on this particular
night than at any other time, not only from
the severity of the tropical storm, but also
concerning reception [rom other parts of the
country. The ceunter of the storm Wednes-
day night was just a short distance west of
Cape Hatteras. There was also a storm in
the West with the lowest pressure reading
over Nebraska. On the map are marked
the lines from the broadcast stations to the
receiving point, at which place the writer
tonk the observations.

Regarding theories
based on the consider-
ation of weather in-
fuences between  the
transmitting and re-
ceiving points, the
writer has found, and
s putti in his
daily : many
facts that have come
to light only through
long, tedious work.
WHY SUMMER RE-

CEPTION IS POOR

t 15 indisputable that
radio reception in win-
ter is far superior to
that of summer. This
very thing alone re-
veals the fact that,
barring northern lights
and like phenomena,
weather wholly  ai-
fects radio receptibil-
itv. The two most im-
portant things that en-
ter into the influence

of weather on recep- -
tion are temperature and barometric varia-
tions. Snow or rain and sky conditions are
sore local and are of minor importance,

Atmospheric pressure slightly below nor-
mal, and with but very little departure from
normal, accompanied by high temperatures,
is the greatest hindrance to radio reception.
his combination is characteristic of the
summer type of weather. A “flat map” (as
the United States Weather Bureau meteor-
ologists term it) is a map where the baro-
metric pressure is quite uniform, with very
little difference between the highest and
lowest pressure extremes over the country.
This uniformity of pressure naturally in-
duces no wind movement to speak of ; there-
{ore, there is a stagnation of air movement
over the land suriaces; and irom the hot sun
of the summer months, a Jacal and varying
heating of the quiet air takes place.

These bodies of air begin to rise, carrying
moisture with them, and mix with much
colder layers in the upper altitudes, caus-

The map above shows a “Low” centre crossing
the line of reception, making it impossible to bring
in Florida stations from Boston. Fading results
from static discharges too far away to be heard
as separate noises.

rain began falling heavily over southern
sections, with a record fall at Miam:i In-
creasing winds accompanied the rain, how-
cver, the storm had not developed enough
to affect noticeably radio reception at that
time. The United States weather map of
Monday morning, November 30, charted a
belated tropical storm over western Cuba,
moving north-northeastward. Terrific rains
and thunder storms, with strong winds and
gales, started sweeping along in connection
with the low pressure.

Monday night the storm had advanced
with increasing energy and was centered
off the southern part of the Florida west
coast and the whole Ilorida peninsula was
under its influence. From the writer’s posi-
tion of observation at Boston, Mass., fading

Upon listening in and
checking up the recep-
ticn, a few New Ing-
lund  stations were
tried first. They were
found to be clear,
strong  and  without
static or fading. The
writer then weat out
for more distant sta-
tions,
BLANKETED BY THE

STORM CENTER
First taking the
seuthern direction, it
was noticed that the
st evidence of
fading occurved at
New York, N. Y., on
all stations that were
available. It was not
bad, but it was due
to the fact that the
storin’s influence had
reachied north even be-
vond its rain area. At-
lantic City. Philadel-
and Washington
on the air and
y pronounced ;

brought
[Fading was ve

were  then
checked up.
these stations had come in the previous night

with practically no interference. The next
station that was “pulled in” was Atlanta,
Ga. Although fading was in evidence, it
was no worse, and it came in with the same
volume that Atlantic City did, due to the
fact that Atlanta’s line of reception was at
an angle further away from the line of the
storm than Atlantic City was. The next
stations to be checked were the [lorida
broadcasters; but for the first time since
the tropical storm had been in progress, re-
ceptivity fromn Miami and Fulford-by-the-
Sea failed to come in, even following ten-
minute periods of listening.

The next step was to go after the western
stations; and without any difficulty at all,
Detroit, Cleveland, Chicago, Kansas City aud
Fort Worth came in with only slight fading.

(Continued on page 1322)
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DIDN'T know the difference between a
tube and a rheostat, and told the sales-
man $o.
“That doesn’t matter,” he assured me.
“You will soon learn.” He spoke so confi-
dently that I believed him. I later found
that he spoke the truth.

“You don't be an electrician to
operate a receiving set,” he added. “A child
can do it. Once it is instzlled, it is a source
of continual pleasure.”

1 have since found that his ideas of pleas
use must have been queer, to say the least

I bought the set. It arrived ready for
installation. The batteries were in a hand-
some ozken box. The set was encased in
imitation mahogany. with each point of con-
nection plainly marke There were four
tubes, and a plice for each,

The aerial had been installed the day hefore,
the leads run into the room with little green
tags to show which was the “ground” and
which the “antenna.”

It was simple. Nothing to do except con-
nect cach wire as marked to its proper clip,
pull "a small switch, and listen to the music.

The four tubes flamed into a dull glow,
and I twisted tiie button on the loud speaker.

“Rattley - crack - rattles - cracklety - crack-
crack-crack !”

So this was radio!

It had sounded somewhat different in the
store.

Bill Heenan had come over with the [am-
ily to listen to the music. Yes, I had in-
vited him,

“Loose connection,” volunteered

I gurgled with pleasurable relief.
mitted 1 was an amateur.

“I didn’t know you were an expert, Bill,
Here!” 1 offcred, take her in hand.
Get us some music.”

Bill looked for loose connections, and
found several. FHe tightened them carefully,
smiled encouragingly, placed his hand on the
switch-—and we listcned for the music.

It didn't come.

“Static,” said Bill, “is something terrible.
Sometimes it spoils reception for an entire
evening, and vou can't hear a thing.”

“Not anything?” T asked, disappointed.
“Can’t we even tell if the sct is working?
I want to hear KGO.”

“Oh, it's working. all right,” Bill assured

me. “Listen to it ¢scillate.”
If what we heard was oscillation, the set
as certatnly working on all four cylinders—
I mean, tubes. A stranger might have guessed
that the Battle of the Marne was heing
broadcast next door. I stuffed a sofa pillow
in the horn and furned both switches.

We plaved pinochle that evening, and Bill
won two hits,

“T'll come around tomorrow night,” he
promised. “Maybe there won't be any static
tomorrow.,”

I1e came.
him.  Jim aiso was a radio expert.
said be was. and Jim didn't deny it.

Bill.
1 ad-

you

He brought Jim McIntyre with
Bill

* . .. he rose hurriedly
from the stool which he
was sitting on and knock-
‘ed over the rectifier, The
solution made its way
over a very pretty rug,
proving that it was not
so much of a wool rug as
the furniture salesman had
claimed it to be.”

s e

“Your batteries are ruu down,”
Jim, after he had twisted all the
screws and bolts he could find.  “They're
probably sulphated, too.”

“The set is new!” 1 “Ounly
gol it yesterday.

Jim's voice was sarcastic—so much so that
E jamed of my temerity in doubting
his d O,

“That doesn’'t mean anything,” he declared.
“Listen to your set. Does 1t sound like a
racio?”

“Maybe it is just static,” I ventured hope-
fully,

“Static,” growled Jim, “was nothing like
that. Get a battery expert.”

Frank Meegam, who playved with an adding
machine i our office all day, confessed to
me that he knew more about batteries than
Alr. Eveready himseli.

“1f yours arc sulphated, I'll {ix up a recti-
fier and we'll knock downr the sulphation in
no time.” He promused that, and I was
areatly encouraged.

Frank made the rectifier, with a lead plate
mounted on a block of wood acress from
another plate made from an aluminum bow!;
suspended them i a solution of ammonium
phosphate and distilled water in a porcelain
jar; mounted a battery of five 100-watt lamps
in series; and then rested for shalf an hour,

protested.
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“Interference”

By COLMAN GALLOWAY

Mr. Galloway's moving little narrative of the adventures of a

group of self-appointed radio experts, in trouble-shooting the per-

formance of a brand-new radio set, will strike a responsive chord

in the breasts of all B. C. L. s who have found that there is not
always safety in a multitude of counsellors.

while he explained to me the difference be-
tween direct and alternating current.

He had about finished when the Missis
discovered what had happeued to her alumi-
num mixing bowl. Having got more or
less acquainted with my wife in the four
years we have been married, I felt no cause
for actual alarm; but as IFrank was some-
thing of a stranger, hie rose hurricdly from
the stool which he was sitting on, aud
kioclked over the rectifer. The solution
made its way through a very pretty rug,
proving that it s not as much of a wool
rug as the furniture salesman had claimed
it to be.

Naturally, I promised the Missis a new
bowl. But I'rank was in tears. He had
brought a hydrometer with him, and found
that it measured over 1,280 in the “A” bat-
tery. He tinkered with the “B" batteries,
then looked at me through tears.

“I thought you said your batteries were
low 2"

“Jim McIntyre said they were.”

“Why didn’'t you test them?”

I bowed my lead in shame. How was I
to explain to Frank that I had thought the
little plass tube with the rabber bulb oun
the end had been intended for use in clean-
ing the set? There was nothing T could say.

“There is nothing wroneg with your bat-
teries,” insisted Frauk. “The trouble is
with vour aerial.”

e brought Dan Flowdin around with him

(Continied on page 1336)

“So we moved

it—the aerial I

mean, not the
roof.
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$1,000 Prize Contest

Draw Your Own [deal Radio Set

HAT type of a radio set does

America want? What type of a

racdio set does the world in general

want?  This is a question that is
being asked every day. The radio industry
in general would highly welcome the infor-
mation by which to build their future re-
ceivers.

In order to show the world, and the radio
md'lstry in particular, just whqt set thie ma-
jority of people want, Ranio NEws, as the
Jargest and most influcntial radio publfcu:inn,
has undertaken to solve the problem for all
concerned.

Here 4s a contest that is new and differ-

set within reason, i{ there is proven to be
a demand for such. The circuit, as well as
the inside parts, can be adapted to the
public's demand. if only the manufacturer
knows just w hat the public wants; ‘therefore,
the present Rapro Nrws contest is stdged
for the purpcse of finding that out, and {or
no other reason.

WHAT DOES YOUR IDEAL SET LOOK
LIKE?

Does the public want, in general, a th
dial set with a number of other control
Does it favor six dials and ten controls?
Does it favor, rather. a single, solitary knob

We presume that most people want a loud
speaker with thc1r sets. If you do, what is
your preference? Is the loud spul\er to
be a separate one. to be placed ncar the set,
or is it to be built right into the set itself?

Do you like a voltmeter or other current-
indicating device on your set, telling you
when the batteries are {fully charged or
not? Do you wish the tubes concealed in-
side the set, or do you wish the tubes ex-
posed {for better handling, as 1s now done
on some Scts?

Do you wish the cabinet with a slanting
front, or straight up-and-down? Do you
wish your .dgal radio set in the form of

(

=

* Sixth

Eleventh

If your tastes run along console lines, you will see one illustrated herewith,
This also gives you an idea how to submit your entries for this prize contest.
Just simple outline drawings
like these, with the dials and other radio items on the panel drawn in by you,
will do nicely. The lower part of the console has been left blank purposely so
You may either cut out this
design or trace over it; or make your own design exactly as you wish.

It is NOT nccessary to send in fancy designs.

you can draw in anything your fancy dictates.

ent, something that has never before been
attempted. There are in use today between
four and five million radio sets. There are
all sorts of sets, all sorts of shapes, sets that
do all sorts of things.

Look at the first automobile, and compare
it with the present-day one. Look at the
old-type phonograph, with its funny funnel-
like horn, and then look at our present
creation. - It took years and years for the
“automobile and phonograph manufacturers
to arrive at the present state of evolution.
Very likely it will take many years from
the first radio set to the final one—jf there
is ever to be such an instrument. But we
can hasten evolution, at times, in certain arts.

The present contest is working toward
such a goal. The contest, in other words,
is, “What is your ideal radio set?” This
is not a technical contest, and it has
absolutely nothing to do with the inside
of a set. We are not concerned as to the
circuit used, or even the parts used inside.
We are most concerned. however, with the
looks and general appcarance of the set
itself.

The radio art has now reached a stage, we
are happy to say, where it is possible for
our set manufacturers to give the public any

- Twelfth

$1,000 in Prizes in Gold

................. $200.00
................. 150.00

:Tenth ...

$750.00 for $250.00 for -
Men Women. :

$100.00
50.00
25.00
20.00
15.00
10.00
5.00 °
5.00
5.00
5.00 -
5.00
5.00

$250.00

! The whole Radio

Industry will

benefit by this

contest. Be sure
to join in it.

on the set? Does your ideal set use an
aerial, or do you prefer a loop aerial? If
you prefer a loop aerial, do you wish the

" loop outside of the cabinet, or do you wish

it concealed?

a cabinet, to be placed upon a table, or do
you prefer a console or other fancy cabinet?
Or has your ideal radio set an entirely
different shape from the present ones?

FINDING THE MOST POPULAR TYPE

All these are questions that we would like
you to answer, Usually there is a tendency
toward a definite goal. In any contest of
this kind a great number of people will have
similar idcas, AND THAT 1S EXACTLY
WHAT WE WANT.

(Continued on page 1371)

/
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For those who like the cabinet idea, we arc giving a suggestion herewith.
the caption on the console set holds true for this and all other entries as well.

—<

What is said under
You may either

use this illustration to work on, in order to draw on it the dials and all other radio paraphernalia,

if you so desire, or you may trace over this design. or make a new one.
sloping sides, you may make up your own design any way you desire.

f you do not like the
We are showing thesc

two designs merely as a guide to show the simple style in which entries for the contest should be

submitted.

Nothing fancy is nccessary. Plain outline drawings of this kind, with the rest of the

radio items indicated will do nicely.

-

A
o]
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'WHAT IS YOUR IDEAL SET?

VARIETY OF RADIO SETS
Fig. 1 shows one of the most elabor-
ate and oramental sets; Fig. 2,
a so-called ‘‘upicontrol” with indi-
cating volt-and-ammeters; Fig, 3,
sloping panel, concealed dials, and
indicating voltmeter; TFig. 4, uni-
control type; Fig. 5, claborate 2-
control type with built-in  loud
speaker; Fig. 6. standard 3-dial
control set; TFig. 7, 2-control set
with indicating volt-and-ammeter:
Fig. 8, a strictly l-control, I-dial
set, with no other controls: Fig,
9, 2-control, straight sides, sloping
panel type; Fig. 10, an odd design,
4 coutrols with built-in  loud
speaker; Fig. 11, a novel 2-dial set,
with sloping panel and new wheel-
type ‘“‘dials’’; Fig. 12, console
type, 3-dial control; console hold-
ing batteries and loud speaker;
Fig. 13, 3-dial type, slcping panel,
with cxposed tubes.
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WRNY Broadcasts Christmas Greetings

N CHRISTMAS Day, at 5 P.M,

the German Republic greeted the

American people through a num-

ber of German celebritics. The
broadcast took place through WRNY, the
Rapro NEws station at The Roosevelt, New
York.

This was the first time in history that an
attempt was made to broadcast a special
program, originating in Europe, by states-
men and famous personages, to American
listeners,

The frst speaker on the program was
Dr. Gustav Stresemann, Minister of IForeign
Affairs of the German Republic (for details
of his speech, see end of this article). Dr.
Stresemann spoke in German. Immediately
following, the announcer of WRNY trans-
lated the speech, giving the English version
of the speech.

Then came Clire Dux, world-famous
prima donna of the Berlin State Opera. with
a solo entitled, “Silent Night, Holy Night.”

The second speaker was State Secretary
Dr. Hans Bredow, who, in radio, occupies a
similar pasition to Secretary Hoover in this
country. Dr. Bredow’s spcech is also pub-
lished at the end of this article. This
speech was also translated by the announcer
of WRNY.

Cornelis Bronsgeest, well-known tenor of
the Berlin State Opera. and impressario of
the opera broadcasts of the Berlin broad-
cast stations, then sang two songs, “O Come
All ]Ye Faithful,” and a German Christmas
carol.

Following Herr Bronsgecest, the President
of the German Reichstag, Dr. Paul Loebe,
delivered his talk, the English version of
which was also given by the announcer of
the station.

Then followed a duet, sung by Miss Clare

from Germany

By STANLEY McCLATCHIE

TR TR TSt s O 0 (UG

On Christmas Day, 1925, Ger-
: many broadcast a message of good -
will to America through WRNY, -
the RADIO NEWS station in New =
York. On this occasion, however, -
an entirely different system of re- :
production was used, for the first
time in an international program.
The atmospherics, which are still
such a problem inlong range broad-
casting, were side-stepped by the
employment of electrically-made
voice records of wonderful fidelity.
These were made at the Vox Stu-
dio in Berlin, rushed on a swift
liner to New York, and put on the
air in the WRNY studio in The
Roosevelt, through the electrical
device known as the Panatrope, a
description of which is given below.

In the following article Mr.
Stanley McClatchie, explains in
simple language the new develop-
ments made by radio engineers
in the matter of voice reproduction.
Mr. McClatchie, who made the
necessary arrangements in Germany
- for preparing the records used in
. transmitting this notable program,
¢ has just returned from that coun-

try, where he has been active in fur-

thering international radio com-
3 munication, —EDITOR.

s
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Dux and Herr Bronsgeest, entitled “O Tan-
nenbaum” (the music of which js the same
as our own “Maryland, My Maryland”).

Following these ar-

f
PHONOGRAPH RECORD

WRNY
SPEECH INPUT TRANSMITTER PANEL

tists, Dr. Hugo Ecke-
ner, who brought the
Zeppelin ZR-3  (now
the Los Angeles)
across the Atlantic to
America, was heard
. also in greeting to the
radio audiences of
America. This, too,
was translated by the
announcer in the Eng-
lish version.

After Dr. Eckener’s
speech, there was a
‘cello solo by the well-
known artist, J. Ber-
ger, followed by a trio
of ’cello and violins.

The whole program
took one hour to
broadcast.

OVERCOMING
TRANSMISSION
DIFFICULTIES

The novelty of the
present plan was that
the voices of these
celebrities were hcard

This diagram shows the by a new electrical
Panatrope in operation
at the WRNY studio, svstem  newver before

broadcasting from the attcmpted in this coun-
wax record without a try. There have been
microphone. Through | { ‘herel
direct connection to the plans on foot w ereby
transmitter panel of t:e German broadcasting
station it modulates the Wd b icked up and
WRNY “carrierwave.” could ¢ P v p
The insert in the circle Fela_\'ed n t_hb coun-
try; but, for many
technical reasons, such

above is a picture of the
Panatrope in operation,
a plan is as yet not

showing the tiny size of
this wonderful device.

_specially-prepared wax disc.

feasible, and must be postponed for at least
another year.

A new arrangement was thereiore evolved
whereby the German broadcasting was
brought to America on Christmas Day in

DR. HUGO ECKENER
perfect and undistorted form. Through the
Foreign Institute in Stuttgart, I arranged
for the making of a new sort of record of
an original German broadcast, arranged for
this special occasion, and which was broad-
cast through Rapto Nizws Station WRNY.

The records were made in the radio labora-
torics of the well-known Vox Company, in
Berlin, by a special process. A condenser
microphone was set up in the studio, while
an electrical reproducer was connected on a
A number of
these original discs were made and were
used at WRNY. These special recards were
rushed by special messenger across the At-
lantic and only arrived on the Amerika on
December 24, just in time for the broadcast.
The quality of reproduction given by this
process was such that the listeners were
enabled to hear tie program exactly as it
was originally recorded.

This method should not be confused with
the ordinary phonographic method, for the
reason that the wax records ‘hemselves were
re-broadcast through WRNY by means of
a special electrical reproducer connected
directly to the transmitting equipment of the
station. While the broadcast was going on,
no sound was audible in the studio, as the
entire transmission and pick-up was electrical
throughout. The transmission was effected
by the new Panatrope.

OPERATION OF THE PANATROPE

This is a new musical reproducing instru-
ment which, for the first time, utilizes the
electrical principle in the reproduction of
sound. The instrument was developed by
the General Electric Company, in conjunc-
tion with the Westinghouse Electric & Mig.
Company and the Brunswick-Balke-Collen-
der Company. The phonograph cannot
faithfully reproduce all the delicate vibra-
tions of the eclectrically recorded records.
Through the Panatrope, it is possible to take
an original sound, cause it to be changed to
electrical waves and finally reproduce it
again with a loss which is infinitesimal.

The Panratrope, as the accompanying illus-
trations show, is an electro-magnetic device
similar to a telephone receiver. [n operation
it employs a phonograph needle, E, attached
to a diaphragm or armature, C, mounted

between the poles of a permanent magnet,

A, in stich a manner that the vibrations im-
parted to the needle by the record will set
up currents in the magnet; and, by induction,
in the electromagnet, B. These currents are
put through an amplifier, which may be at-
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DR. GUSTAV STRESEMANN

tached to either a loud speaker or to a
hroadcast transmitter. It was the latter
method, which was employed during the
Chriytmas broadcast from \\'l\’\"\’ as shown
in the diagram on the previous page. The im-
pulses are transmitted to the ether without
the slight distortion which must result from
their translation into sound and back again
into electrical waves.

This system should not be confused with
the microphone system, in which a micro-
phone is attached to the phonograph needle.
This latter usually gives rise to the so-called
“necdle scratch,” which is entirely ahsent in
the Panatrope. It is almost impossible, with
the Panatrope, to distinguish I)etwccn the
record and the actual human voice.

PERFECT REPRODUCTION OF THE VOICE

A test program was put on during Christ-
mas Eve, December 24, to test out the rec-
ords, and reports came Jn from all over the
cauntry  stating that the program received
wis excellent—not one of the radio listeiers
having any idea that the voi
and music were coming irom a
record, and not from the artists
themselves.

An interesting point is that,
while the broadcast of the records
was going on, a number of news
paper reporters and writers
viewed the process in the studio
at WRNY. There was not a
sound to be heard anywhere
the studio. The wax disc was
revolving silently, and the Pana-
trope itself does not give forth
any outward sound whatsoever.

The electrical collection from
the Panatrope was made directly
to the transmitter of WRNY
and there was, thercfore, no -
tervening microphone. Trans-
mission was perfect, because the
entire  system  was  electrical
throughout.

The German records arrived
only one day before the broad-
casting was to take place. The
messenger wha  brought them
across the Atlantic was taken
sick ahoard the ship, and had to
he rushed to the hospital upon
his arrival in New York. DBy
raising heaven and earth, the
records were finally located in a
trunk, and rushed to the sta-
tion. At this stage it was found
that the records had come unac-
companied by the manuscripts of
the speeches of the famous states-
men. It was necessary, how-
cver, to translate these speeches
into English, and this was finally
accomplished, as follows:

An expert German stenogra-
pher was routed out of bed and
brought to the station at mid-
night of Christmas Eve. She
was given a pair of phones,

CLARE DUX

which were attached dircetly to the Pana-
trope. No batteries or electrical poweer of
any kind were usced.  The little Panatrope
made its own electrical energv from the
vibrations of the phonograph record; just as

CONDENSER MICROPHONE 16 o avpiricR
STAGE

B+ A= A+B- B+

Above is shown the circuit diag;am of
denser microphone, wtrich s
page 1370.

two ordinary telephone receivers. when con-
nected by two wires, will hecome a trans-
miftter and a receiver.

The German stenographer then liste

Mr. McClatchie and the Telegraphone.

DR. HANS BREDOW

1 is the electromagnet;
2, the spools cnrrvmb the wire, and 3, the amplifier.

CORNELIS BRONSGEEST

the speeches. which she took down in Ger-
man, and they were then written in German
on the typewriter, after which a German
translator translated them into English.

The thousands of letters wlich came pour-
ing in after the broadcast had taken place
showed that the test had been a full success.
The words in all cases were understood and
there was only one letter received which
stated that the speeches ofi the German
statesmen had been unintelligible.

The Rapio Nrews station, WRNY, of
New York, was the only station in this city
to broadcast the special German progran.

The program was also broadcast simul-
tancously over the Westingliouse chain of
stations by a shightly different method, as
follows:

THE TELEGRAPHONE AT KDKA

Wiile the wax records were being repro-
duced on Christmas Day at WRNY. the
same program was also Deing broadcast by
J\T)I\f‘ of Pittshurgh; WEBZ, Sprmoﬁeml
and KY W, Chicago. but instead of using
wax records, thie Telegraphone
system was used.,

Ahout 28 vears ago, a Danish
inventor, Poulsen, devised what
is known as the tdewruphr)m He
showed that speech and music
may be magnet mxH\ recorded on
a steel wire.  Sich a record can
be almost of any desired length,
and the reproduction given is
extremely faithiul. Why not ap-
ply the idea to broadcasting, by
making exact records of Euro-
pean programs, sending the rec-
ords across the water just as a
moving picture film is sent, and
re-broadeasting the original pro-
gram {rom the records?

The idea seemed quite feasible,
so the writer set about building a
magnetic recorder, or telegra-
phone, ior the purpose, records of
German broadcasts were made on
this machine and brought over to
America. In the accompanying
Hllustrations is shown the appa-
ratus as set up in the studio of
KDKA.

OPERATION OF THE TELE-
GRAPHONE

The tclegraphone, shown in Fig.
1, carries two spools, 2, so ar-
ranged that the steel wire is
wound from one to the other, and
passed in the process over an elec-
tromagnet, Immediately over
them is a speed indicator for
checking the speed of rotation.
Means are provided for auto-
matically guiding the wire back
and forth so as to give even dis-
tribution over the winding spool.
The wire used for recording is

(Continued on page 1369)
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Awards of the $370 Radio Play Contest

the actinn.

1262
HE Radio Play Contest, which was
announced in the October. 1925, issue
of Rapio Nrws, was held i order to
stimulate playwrights to devote more

effort to the writing of good one-act plays,

suitable for broadcast purposes, and dealing
primarily with radio. To say the least, this

idea was welcomed with open arms by a

great number of playwrights, 1 the number

of manuscripts that poured mnto the editorial
offices may be taken as evidence.

Playwrights admit that it 1s a comparz}—
tively difficult task to write a play for broad-
cast production; as there is but one mcglmm.
sound, to convey impressions to the .uudlcnca:.
This means that the number of characters
must be limited to five at the most, as more
voices are liable o be confusing. Also, the
entire action of the play must be described,
either in the lines of the play or by some
noise-producing mechanism. Some of the
plays submitted in the contest have excellent
plots, but were practically useless for broad-
cast production; others were written 1 a
manner which described the action of the
play in the dialogue or by noise-making
mechanism, but did not follow the rules
calling for radio Interest. )

The judges feel that a slight explanation
should be made as to the reasons for select-
ing the seven prize winning plays, out of the
number of cxcellent competitors.

“THE HIDDEN WITNESS” is a very
ingenious idea, and handled in a manner that
scems utterly plausible. It is brief, laconic
and concise. Further, the subject matter is
of radio and requires nothing to substitute
for the missing visual qualities. Except for
a few points, the sketch might be compared
with a Molnar manuscript in quality and
terseness.  This play is published in this
issue of Rapto News.

“THE FUGITIVE"” is a play which
creates complete probability, and will be
published in the April issue of Rapto Nrws.

“A RADIO CHRISTMAS CAROL"
would have won first prize for its character-
ization, sentiment, and sincerity, but it fal-
ters slizhtly in complete acceptability of the
situation, which mars the denouement.

“GETTING THE AIR” is a skit which
wil] get many a laugh because it happens
everywhere. The love element is not intro-

In the October, 19253, issue, a Radio Play Contest was held.
a new sort of radio play: namely, a short play in which the radio interest was uppermost in
They wanted such a play for Station WRNY, owned and operated by the pub-

lishers of Rapio NEws,

duced periectly, and some clianges will be
required in the text. It wobbles a bit in
drama, but holds up in comedy.

“THE LOUD SPEAKER” shows the

best knowledge of radio and, we venturc the

...... i — Yo

Prize Winners for the
$370 Radio Piay
Contest :

First Prize $150.—“THE HID- :
DEN WITNESS,” by Brian Hollo- -
way, 51 Arnold Road, Woking, Sur-
rey, England.

Second Prize $75.—“THE FUGI-
TIVE,” by James F. Conway, 3443
Clay St., San Francisco, Cal.

Third Prize $50—“A RADIO
¢ CHRISTMAS CAROL,” by Ed-
¢ ward C. Garrett, 71 Halliday Ave.,
: Bryn Mawr Park, Yonkers, N. Y.

Fourth Prize $35—“GETTING
THE AIR,” by Miss Alice Krajnak,
Sellersburg, Ind.

Fifth Prize $25. “THE LOQUD
SPEAKER,” by Harold W. Gam-
mons, 711 Prescott Ave., Scranton, -
Pa. H

Sixth Prize $20.—“MR. CARTER :
TUNES IN,” by Jennie E. Ross,
3014 Peralta Ave., Oakland, Cal. £

Seventh  Prize $15. — “THE :
THIRTEENTH MAN,” by Doro- :
thy M. Bailey and John B. Cleave- :
land, 17 Trinity Place, Montclair, -
N. J.

“THE HIDDEN WITNESS”
will be broadcast from Station
WRNY on February 15, at 11 P. M.

B PO I

suggestion, the best knowledge of broadcast-
ing. The characlers are excellent, but the
situation involves less quickening of the
pulse and imagination than the first and
second prize winners.

“MR. CARTER TUNES IN" is in the
class of “The Loud Speaker,” but not quite
so well handled.

MRS. WARREN: ‘Jack, Mr. Marshall came to see me to threaten that. if I didn’t pay him
$1,000, he would tell you he had seen me flirting.”

The publishers desired to have

“THE THIRTEENTH MAN” is truly
dramatic and of radio first, last and all the
time; but it is not as truly plausible as some
uf the plays that were awarded some of the
higher prizes. The authors should write
again, as they have excellent qualities.

The judges requested that the following
[L).lu,\s be acknowledged for honorable men-
100, -

“THE PRIDE OF THE NEIGHBOR-
HOOD,” by George Kuox, 1726 Lancaster
Ave,, Wilmington, Del,

“THE WAVE-LENGTH OF CON-
SCIENCE,” by Lloyd G. Penney, 2435
Moerlein Ave., Cincinnati, O.

“THE STORM,” by John J. Long, Jr.
33 W. 42d St., New York City.

"RADIO — ENTERTAINMENT AND
PROTECTION,” by Lyndall L. Duell, ra-
dio operator M. S. Steelvendor, Chicago, Ill.

“TOONERVILLE'S NEW RADIO
STATION,” by Jesse Crunkleton. 29%%
Strguss St., N. S.  Pittsburgh, Pa.

“THE RADIO SALESMAN,” by Jackie
Bricker, Box 622, Madera, Cal.

“DADDY BUYS A RADIO,” by Ralph
L. Wgod, 392 E. Central St., Franklin,
Mass,

“GHOSTS,” by Mrs. Hazel S. Kerr, 5065
Bernard St., Chicago, 111

“RURAL RADIO REVELRY,” by G.
M. Hewsons, Drawer 705, Drumheller, Al-
berta, Canada.

“PROF. HINKLEMAN'S GREASO-
DYNE CIRCUIT,” hy Adolph Pflieger. 589
Bunnecke Court, Broaklyn, N. Y.

“RADIO AND WOOLEN GOODS.” by
George W. Gilman, 377 Park St. Peterboro.
Out., Canada.

“THE RADIO WIDOW,” by Ethel Lip-

pincott, 426 N. Shawnee St., Lima. O.
A number of prize winners will be pub-
lished .in subsequent issues in Rapio Newsx.
and broadcast by the Radio Theatre Players
from WRNY, the Rapio News broadcast
station at New York.

The Hidden Witness

By Briax Horroway

CHARACTERS
Mrs. WARREX, MRr. MARSHALL.
Mr. WaRREN.

ACTION OF THE PLAY

(The sound of switching-on to a wmicro-
plione in a private room is heard. i thr
room a clock is ticking close to the micro-
plione. The clock strikes elezen.)

MRgrs. WarreN: Eleven o'clock. He ought
to be here by now.

(A slight pause, then a knock, and .door
ofens.)

Jane: Gentleman to see you, Madam,
Said he had an appaintment.

Mrs. WarreN: Oh, ir 4s Mr, Marshall I
expect. Show him in please, Jane,

Jaxe: Yes. Madam.

(Door shuts.)
| M'Rs. WARREN : (Sighing with relief). At
ast!

(A slight pause, door reopens.)

Mr. Marsuarr (Au elderly man with
smooth, oily woice): Good evening., Mrs.
Warren. You see I have kept my appoint-
ment,

Mrs. WaRrreN (agitated) : Yes. ves. vou
said vou had something to say which woull
be to my advantage to hear. Oh. I am sorry,
won’t you sit down?

Mr. MarsmatL: Do not be alarmed.

(Continned on page 1376)

Jaxne,

L]
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Radio Beats the Ticker

€€ OUNG man, if I didn't have the
gout, I'd give you the reply you
deserve "

“Thank you, Mr. Kahn"—edg-
ing away—"I'm sorry. I must have spoken
out of turn. But tell me why? Marie scems
to take me seriously, she seems to love me;
so what really is the great objection to
my suit?”

“T'll tell you briefly. You caunot support
Marie in the manner to which she has been
accustomed, and the match will bring noth-
ing but unhappiness. I don't want her to
be unhappy. ‘Go out and earn a bank ac-
count in five figures and then you may hope
to ask for her hand.”

“Mr. Kahn, I'll lay you a bet of ten thou-
sand dollars this minute that I wall have that
amount In two months, with the provision
that if I make the terms of the bet, win it,
in other words, beside collecting the prin-
cipal sum, I receive the hand of your daugh-
ter in marriage besides.”

Mr. Kahn did some quick thinking. In
many years in the business world he had
learned never to take the boast of anyone
lightly. He knew that any man who had
the nerve to make a really large boast lightly,
usually had the nerve to carry it through—
if he was <lever and the stake was large
enough, So he considered the proposition
which James Michael Machilenny had just
submitted to him for several moments, be-
fore he gave a definite answer. The truth
was that he really liked this Machilenny
person very much. The only reason lic could
conjure up afterward for his first state-
ment to the chap who had just, out of a
clear sky, proposed marrying his daughter,
was the fact that hic rather envied hin.
From what he had heard of James Michael
(through his daughter, of course) the fel-
low had a fairly wide knowledge of the

world, collected from travels of one sart

or another. His voyages had Dbeen made
mostly through the good nature oi cooks
and first mates of tramp steamers. and the
effectiveness of a gift of gab which could
not be denied the young gentleman. In one
way Mr. Kahn liked James Michael and
in another thought him quite an ass. He
could never make up his mind as to what
were his real feelings toward Machilenny.
In his office, however, he had learned that
the best method of handling young men was
through the agency of a stiff bit of advice.
They all were appreciative and in most
cases followed it to the good of the firm
and the yearly balance shect-—which was,
after all, the primary concern of Kahn and
Company, International Bankers.

But to be tackled in this manner was
something entirely different.  Any ordinary
voung man could have been e¢xpected to
quail before the famous president of Kahn
and Company, International Bankers. Since
James Michael Machilenny did not. the presi-
dent of the company aforesaid had more
respect for ‘him, but by the same token be-
came more angry awd, therefore, more red
in the face. He had been challenged and he
was mad; therefore, in spite of his good
judgment and in spite of the fact that if
the young squirt lost he would be unable
to collect, he must accept. He had been
accepting challenges in the game of finance
for a number of years—and profitably—so
he accepted this one.

“Young man, I'll take your bet and lay
you one better"—it was up to him, Mr. Kahn
felt—to make the thing really worth while.
“I'll throw in a year's rent of the house
you take.”

“May I call Marie as a witness to this
little bet?” asked James.

By MARIUS LOGAN

ISEPup
cLATC R h
7

“As a matter of fact, radio is the only way to help. Now I have the germ of an idea

“You may, for it will probably be the last
time you'll see her.”

So Marie was called in to witness the
terms of the wager. When James told her
about it. Mr, lahn became more and maore
stern. Marie laughed and promised not to
sec James again unless he won—at least
not in the parental home.

As soon as she had been told, Mr. Kahn
gave James to understand in no uncertain

terms that the interview was at an end and

that he had better hurry and find himsell
a jaob, if he were going to make the amount
specified in two months. It sometimes tock
him (Mr. Kahn) as much as two weeks to
collect that amount, hie told the young man;
since the young man had had much less
practice than himself (Mr. Kahn) he'd prob-
ably need the whaole twenty-four hours of
the day for the business of getting the
money. And he did not fail to add that
using the twenty-four hours would probably
be less than useless, for, aiter all, a five-
figure bank account meant at least ten thou-
sand dollars.

With the interview at an end. there was
nothing for James Michael Machilenny to
do but leave. He and Marie left the large
room, called by courtesy to Ar. Kahn the
study ; and walked into the great hall lead-
ing to the door and the street.

As soon as they were out of the presence
of the old gentleman, Marie asked anxiously
how James ‘intended to start on his knigiitly
journey to soothe the wrath of her father.
She was very anxious, vou know, for she

7~

really loved James: too much, it was pen-
erally known, for the taste of her extremely
rich father.

“T den’t know—mot yet, that is.
it—I'll have to. ™

I'll get
Don't you see?

“But, James, ten thousand dollars is a lot
of meney. Good heavens, you don't just
pick money off of greenback trecs or any-
thing.”

“Yes, I know you don’t, but leave it to
me. I'll dope out a way to take it away
from someone. I should have made that
time limit a little longer. But, anyway, I've
got to get it, dear. Good-bye, I'll call you
as soon as I dope out the scheme.”

And with a breezv wave of his hand, he
walked down the steps of the great Kalmn
home with a determined resolution to collect
the stipulated amount of money in the two
mon and thercafter as soon as possible
to take the other stake into the bargain. He
caught himself planning the wmanner of his
marriage just one week after he had col-
lected the money. He always enthused over
his prospects, whether they were good or
not. But to save his soul at the present mo-
ment, as he walked down the street, he had
not the faintest idea as to how he was going
to get the money.

When he got home to dinner that night
he was uncommonly morose. His brother
Alfred questioned him concerning the nature
of the trouble and rece'ved a curt “None
of your affair” in reply. But that was pri-
marily for the good of the family. They

(Continued on page 1346)
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Recent Radio Photos

The photograph below shows M. M. Titterington demonstrating his invention,
the super-pioncer earth inductor compass, which makes it possible for air
pilots to fly at night or in foggy weather without
danger of coming too close to the earth. It is also
effective in preventing tail-spins, @ Kadel & Herbert,

The illustration at the right shows Sergius B. Garde demonstrating an arti-
ficial throat and larnyx bclore the microphone. The bellows held under Mr.
Garde’s right arm substitutes for the human lungs and diaphragm. At the
end of the tube in front of his mouth a rubber membrane 1s located. This
corresponds to the vocal cords. © P. & A.
e

A corner in RADIO NEWS LABORATORIES, showing apparatus
sct up for experiments with very short wave-lengths. Two Lecher
wires are stretched between the upright board at the left of the illus-
tration and another to the right that is not shown. These are tuned
to the oscillator below by means of a sliding wire incorporating a
meter which measures the current. At the right may be scen a
wave-meter and detector. With a UV-201A tube, wave-lengths below
two meters were generated.

&
TR

4

2AGW is a “hole in the wall” station maintained by students of Brooklyn Technical High

School. Using but five watts of power on 40 meters, this station has been heard in every

state in the Union. and has worked other stations in most of them. The transmitter is mount-
ed upside down on the top board. The receiver is below. @ Kadel & Herbert.

The portable radio transmitter of the American Tele-
phone and Telegraph Co., used in mapping the effect
of tall steel structures upon radio waves. ‘‘Contour
maps”’ were made of Westchester County, New York,
and parts of Long Island and Connecticut. The results
were published in_an article on page 956 of RADIO
e NEWS for January.

N /
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- New Radio
Developments

o

s
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DEVELOPER OF NEW PHOTO-ELECTRIC
CELL. Shown below is V. K. Zworykin, of the
‘Westinghouse Electric Research Laboratories at East
Pittsburgh, Pa., holding one of the new thermionic
photo-clectric cclls, which converts the impulse of
light falling on it into clectric current, which 1s ampli-
fied in the threc-element arrangement in its base. This
tube, one of the most sensitive appliances known to
physicists, is shown on a larger scaiec_at the bottom of
the page. @ Wide World Photos.

o T R TR

TS

—

EIGHT RADIO MESSAGES SENT SIMULTANEOUSLY.
Above is shown John Hays Hammond, Jr., with his staff of radio
assistants at Gloucester, Mass., where 'he conducted a demonstra-
tion for naval radio experts hy hrondcasting eight telegraphic code
messages lrom one radio transmitting tuhe simulitaneously, on the
same wave-length, and received them all on one recciving set.
This is the first transmission of multiplex radio messages cver
§ accomplished,  The general prmclple of the Hammond system is
that a short-length carrier wave 1s sent out and upon this are
impressed one or more “modulatory’” waves, & Wide World Photos.

WORLD'S LARGEST RADIO RECEIVER. On the right is
shown Robert J. Sieglack with his receiving set, which is said to be
the largest in the world. It contains twenty-three tubes and was
designed, as well as built, by its owner. A special super-heterodyne
circuit of his own devising is the basis of the whole scheme, but, by
an original idea, three stations can be tuned in at the same time,
and distributed at will on any or all of the six locud speakers, which
are installed in various parts of the hotel operated by Mr. Sieglack.
In the illustration below is shown the bank of batteries nccessary to
furnish power for this gigantic radio equipment. These batterics are
connected wnh charging device, which starts automatically when the
batteries are in a dlscﬁarged condmon and when they have been
sufficiently charged, the current is aulomatmally shut off. Robert
Sieglack, Jr., the son of the builder of this monster receiver is shown,
overseeing the powen equipment of the set; and from reports it seems
an easy job. It is stated that the receptlon of European stations by
loud speaker with this outfit Il-§ remarkably satisfactory. @Kadel &

erbert,

R e

IMPROVED RADIO TUBE TELLS
SOUND OF SHADOWS. The tube
shown on the right is that developed by
Mr. Zworykin, who is shown above ex-
amining it. It sends out radio impulses
in response to rays of light: and is so
delicate it will “howl” if a shadow falls
on it, when connected in a suitable cir-
cuit.  Among its possible appl{cations
are television, ‘talking movies,” auto-
matic control of ships, trains and air-
planes, reccrding the light of stars, ete.
@ Wide World Photos.
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“SVANHILDE"”
The radio name of a
brilliant soprano,
Astrid Fjelde, who
broadcasts Norse |
songs over WRNY. |

{4 RAFAEL ODIERNO
{ Baritone of the Odi-
erno. Quartette,
] heard in leading
theatres  and YR |
JWRNY.

ANITA SELF
A charming soprano,
who is heard always
with Miss Callow at

DR. ISAAC LANDMAN
Editor of ‘‘The Am-
erican Hebrew,”
'y rabbi, and director
§ of WRNY’s Jewish}
Circle.

abond,”
ular songs
f# WRNY run the ga-

mut from comedy to
pathos.

JACK SMITH B
“The Whispering |
Baritone,” whose}
4 frequent numbers at |-
‘4 WRNY are cnjoyed

by all his hearers.

FRANCES MARIE
CALLOW
This distinguished |
harpist appears fort-| 4
nightly at WRNY,
together with Miss |y

ANABAGIKA

DHARMAPALA
The first Buddhist
teacher to put his

| message on the ra-
dio, spoke recently
from WRNY.

When Nations Listen In

By CHARLES D. ISAACSON

OU have elsewhere had recounted

to you how WRNY on Christmas
Day gave Germany's greetings to

America, in the words of the emi-
nent leaders of the German republic, speak-
ing exclusively and specifically through this
station to the people of America. 1 shall
not attempt to do more than remind you of
it at this time.

Georgette Nyrelle will be in Paris in
Fehruary as the special representative of
WRNY, broadcasting a message from
America to the people of Ifrance, from the
important stations of that country. She
will speak in English and French, and will
sing a program of L'rench songs as a sym-
bol of American friendship for France, and
as a forerunner of future possihilities of
intercommunication.

John St. Loe Strachey, the famous English
journalist, at the close of his visit to the
United States, gave a farewell greeting of
amity between the English-speaking nations
through WRNY.

Radio is cementing, not only the cities
and regions of the United States, but the
nations of the world in the bonds of a bet-
ter common understanding,.

WHERE ALL RUB SHOULDERS

Speaking of cities, perhaps you heard
WRNY when Mayor Kendrick, of Phila-
delphia, and Mayor-Elect Walker, of New
York City, exchanged felicitations m con-
nection with the coming Sesquicentennial
celebration in the City of Brotherly Love?

Or, speaking of religions, perhaps you
have heard the great Jewish and the great
Catholic leaders sending their messages upon
the air through WRNY?

Or, speaking of the mingling of past and
present, perhaps you heard Governor Henry
J. Allen, of Kansas, speak at the unveiling
of the Roosevelt plaque at The Roosevelt,
the liome of WRNY?

Speaking of arts, perhaps you have fol-

lowed the talks on painting, sculpture, archi-

tecture, at WRNY’A Now, think of it, there

has bheen an ex ion of the works of
Zeitlin, Dugas, Gibson, Musgrove. March,

Essman, Blume, and of the floral designs of
Irene Hayes and other artists, at The Roose-
velt, expressly for the radio listeners of
WRNY.

Radio is the greatest of mceting places.

RELIGIONS OF THE WORLD

At WRNY, the vencrable Anaragika
Dharmapala, one of the foremost teachers
among the hundreds of millions of Buddhists
of the world, met with Jewish cantors,
Mohammedan muezzins, Arab chanters, and
many others, in their native costumes and
singing their own religious music. For the
first time in the 2,500 years of Buddhism,
one of their teachers has spoken by radio.
Carl L. Bemies has arranged these wonder-
ful meetings of Musics of All Religions.
Regularly, Dr. Christian F. Reisner, of the
Chelsea Methodist Episcopal Church, ad-
dresses WRNY Jisteners each Sunday.

FROM STAGE TO MICROPHONE

At WRNY, one night, were Harry Kemp,
“the tramp poet,” and Harold Vinal, editcer
of IMoices. the magazine of modern poetry.
Here were, one night, Rollo Peters, Estelle
Winwood, Ann Harding, and others from
the production of “The Taming of the
(Contimed on page 1358)

PIETRO SOLDANO
“The Ballade Min-
strel,”’ a fine young
American baritone of
operatic and con-
cert popularity, whog
sings winsomely b
through WRNY.
&

LOUISE STALLINGS
Prominent A meri-
q can soprano, who
appeared with Maes-
tro Sapio in a grand
opera recital at
WRNY.

CHEVALIER_De
. LANCELLOTTI
Director of a song
series at WRNY,
has been honored by
the British, French
and Italian govern-
ments.

BELLE BENNETT
Creator of “Stella
Dallas’”’ gave WRNY
fans a genuine thrill
by her recent ap-
pearance in person,

WILLIAM 8. LYNCH
Assistant  program
director of WRNY,
/| looks after popular
music and sports |
| features. g

| GIUSEPPE ADAMI!
WRNY's “Croon-
| ing Violinist,” plays
| with soulful, tender, §
lilting style.

ROSE BECKER
Violinist of _ the
{Becker String
Quartettc at WRN Y.
Others are Paul
Ross, JIsaac and
Samuel Kass.

CARL L. BEMIES
Director of ‘“Music
of All Religions,”
the picturesque Sun-
day afternoon fea-
ture of WRNY pro-
grams.

F
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GREAT BRITAIN

T It is aunnounced that
2LO Has station 2L.O, the London
New Micro- - broadcast station of the
phone - British Broadcasting Co.,

B amemaet - has installed a new type

of “mike.” It is called
the Reiss microphone and, a‘lthougl_i very
sensitive, 1t claimed to be impervious to
outside vibrations, which would spoil trans-
mission for the ordinary instrument. In-
stead of the usual carbomn, it contdins a pat-
ent crystal powder welded into a mass by
means of hydraulic pressure.

On the night of Decem-
ber 13, 1925, thousaunds of
persons in Ingland gath-
B it ered to celebrate the first
Radio Revel. In London, the party was held
at Olympia, where several thousands‘_ en'Jo_\'ed
the dancing. At Manchester, the fete was
held in the Bell Vue Gardens, and was at-
tended by at least 2,000 persons. More than
500 were present in the King's Hall, Stoke-
on-Trent. These figures show that a great

The Radio
_ Revel

sum of money was raised for charity, with
radio as the main attraction.

The binding post shown in the sketch is de-
signed principally for receivers with insuf-
Scient volume to operate a loud speaker. Each
hole in the rim of the binding post will accom-
modate the tip of a phone cord, or a wire of
about the same diameter. The clamping proc-
ess is done by a flexible strip placed around the
post direclly beneath the rim which contains
the holes. This English binding post will ac-
commodate six connectors.

An interesting part of the evening's amuse-
ment was the relayed programs from Euro-
pean stations. Transmissions were 1‘e_|aypd
to the different parties from Berlin, Spain,
Switzerland and Holland, and it is reported
that the novelty of dancing to music conng
{rom different countries was greatly enjoyed.

Sir Robert N. Kotze, a

- Gold Find- mining engineer in the
ing by employ of the South Afri-
Radio can Government, is confi-

Fiwiiniim

s dent that it is possible to
discover gold and other mineral deposits by

The filament rheostat that is shown in the ac-
companying illustration is of an English make.
The resistance wire is wound on the cylinder
that is attached to the central shaft, which is
rotated by the knob that projects through the
panel. The contact to the wire is made by the
clamp that cncircles it on the right side. As
can be seen, the instrument is designed for
a single-hole panel mounting.

the aid of radio. It is already possible, he
states, to send radio waves through the crust
of the earth; and as various kinds of min-

To A

The antenna-and-ground plug is an arrangement
whereby the antenna may gc safely grounded
when the set is not in use, Ac may be seen
from the sketch, one plug is connected to the
receiver binding posts; and when the one that
is chained to the stationary plug has been re-
moved from its connection, both the antenna
and the ground are connected to the set by
merely plugging in. This is an English invention.

erals respond to waves in varving ways, it
should he possible to devise some system of
distinguishing the mineral composition of the
layers one encountered.

FRANCE
SN The club of Lille and
" A Novel district radio amateurs
Perjodical have started a new ven-

. ture, which is believed to
be unique, as far as can be ascertained. This
is a bi-monthly paper which will be entirely

PRI e

The radio frequency trans-
former shown in the
sketch is of the plug-in
lype, so popular in Eng-
land. These transformers
are manufactured in sets
of three: and to accom-
modate the wide bands of
wave-lengths in Europe,
are made in five ranges.
They can be used to re-
ceive any wave between
260 and 3,300 meters.

edited. printed—and read—by the members
of the club. No copy will be on sale and
members will not be allowed to give away
their copies. This ought to have, incidentally,
the effect of making this little paper some-
thing of a journalistic curiosity and rarity.

= GERMANY

ool s Recently, in Eberen,
Lightnin Franconia, lightning
Plays with ; ek the spire of the
Radio In- = ijjage church, which was
stallation = 5 provided with a light-

ning conductor. Part of

The English crystal detector shown in the

above illustration is of a balanced type and its

main advantage, as claimed by the manufac-

turer, is that the contact on the crystal will not
vary because of vibrations.

the charge seems to have worked its way
along a series of iron nails in the roof and
penetrated to the clock in the tower, which
was stopped, but not damaged. The bulk of
the charge, however, was attracted by the
three-wire antenna of the village priest’s
radio set, which he had rigged up on the
side of the church tower. The antenna en-
irely disappeared. The set was grounded to
a water cistern; and while there were traces
of burns on the window sill of the vestry,
where the lead went to the cistern, no further
damage could be observed, the set itself be-
ing entirely undamaged.

Radio and -
the Dairy i

Dr. von Stetten, a not-
ed German physiologist,
as the result of experi-

™ ments among the cattle in
the high feeding grounds of the Alps, an-
nounces that cows give more milk if music
is plaved while they are being milked. The
music employed was that broadcast by a
Swiss radio station; and it was played to
the cows by means of a loud speakér while
the milking process was going on.

The loud speaker, made by an English firm,

is unique for its size. It is only four inches in

height. It resembles a small vase.of tortoise-

shell, and it is claimed by the maker that there

is a complete absence of distortion and vibra-

tory noises, It is made in three typecs, 4,000-
ohm, 2,000-ohm and 120-ohm.
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Radio Set Owner’s lnformaﬂon

CLEANING CRYSTALS

1. John B. Mahann, of Columbia, S. D.,
asks:

What is the best way to clean the crystal
of a crystal detector?

Never use water as a cleansing medium
for crystals. If the crystal is of the de-
tachable type (that is, cne tha: can he re-
moved from the containing cup after the
small setscrew is lovsened), take it from
the cup. It will be wise to provide vour-
self with a pair of long-nose pliers or some
similar tool for handling the crystal after
it is «cleancd, as the oil from the hands
makes a coating on the crystal, which re-
duces its electrical efficiency. Alter the

ALC?HOL

" +—MOUNTING
METAL

Crystals are best cleaned with a brush moist-
cned with alcohol.

crystal is removed, dip a small. clean brush
into some alcohol and with this remove as
much of the dust on the crystal as p(m.ble
Allow this to dry the -~ and then re-
peat the operation to n that the crystal
sha!l be as clean as possible.  Then, with
the long-nose pliers, replace the crystal in
the cup and tighten the setscrew,

If your crystal detector is not provided
with a glass cylinder, protecting the crystal
from dust and dirt, it will be a good idea
to clean your crystal every three or four
weeks, to insure good reception at all times;
for nothing will reduce the efficiency of a
crystal detector like dust.

CONNECTING BATTERIES TO THE
SET

2. Henry L. Battleson, of Los Angeles.
Calif., asks:

What is a good, neat way of arranging
the wires from the batteries to my receiver?

One of the neatest methods is to make a
cable of the wires; that is, instead of having
them strung separately in an unsightly man-
ner, the wires are fastened together com-
pactly. Of caurse, when such a cable is
made, it is necessary that the wires be
msulated or covered, so that the different
batteries will not be ruined by the bhare wires
touching. Ordinary hell wire is excellent for
this purpose, as this has an insulation which
is waxed and so will lend itself nicely to
cabling.

Place the batteries and the receiving set
in the positions that you wish them to oc-
cupy. Start with the two leads from the
“A” battery, which js either one or more
dry cells or a storage battery. Run a wire

=N

DETAIL OF
CABLE

A neat method of connection is to construct a
cable as shown above.

’I‘HIS page constitutes what is to
be known as the SET OWN-
ERS’ INFORMATION depart-
ment, and is to be conducted reg-
ularly each month in RADIO
NEWS. The purpose of the de-
partment is to furnish assistance to
those readers who have not yet
acquired any extensive knowledge
of radio, but who are the possessors
of radio receivers and wish to know
how to handle them.

There is always new blood com-
ing into the fraternity of radio en-
thusiasts; and it is obviously un-
reasonable to expect that they can
intelligently read the articles which
are written for the more ex-
perienced fans. Consequently this
new department has been started
for their benefit; and we invite any-
one who desires to do so, to write
an account of his troubles to the
editor of this department. No let-
ters will be answered by mail. The
editor will select from the letters
which he receives those queries
that seem to be of most practical in-
terest to all, and will answer them
fully ‘and in detail each month.
There will be no charge for this
service. Simply write to SET
OWNERS’ INFORMAT’ION DE-
PARTMENT, RADIO NEWS, 53
Park Place, New York City.

s

TR I

from the plus side of the battery (which
is the center post of a dry <cell, or, in the
case of a storage battery, either marked with
a plus () sign or pa nted red) to the
plus terminal of the recciver. In mes
these wires, choose a path from the batteries
to the set that every wire can follow. as
they are all to be bound together later. Pro-
vide yourself with a dozen or so small tags
11.,\t can be attached to each end of the wires,
When vou have measured a wire and scraped
the ends clean of insulation. attach at once.
at each cnd of the wire, a tag which is
marked “plus A Do the same fer the
“A” minus lead, and for leads that are run
to the “B"” battery. [Fasten all the leads in
their proper places, and bind them together
with stout string, starting where the first
two wires join. The easiest method of bind-
in& is to use a series of half-hitches along
the cable:; and then, when it is necessary to
bring a wire off to a battery terminal or
binding post, the wire can be sccurely
fastened.

If the recciver is in a cabinet, thc cable
may he run through a hole in the back of
the cabinet and thence to the respective
hinding posts. 1f the wires are neatly tied,
this method of hinding will eliminate the
“messy’ look that so many sets have, and
at the same time will provide an efficient
aid when it becomes necessary to substitute
new batterics.

CAN A LOOP ANTENNA BE USED?

asks:

My sct has a detector tube and two stages.
Can [ cperate this on a loop antenna?

We assunie from the question that the set
has two stages of audio irequency amplifica-
tion, and the answer, in that case. is jn the
negative. It is almost useless, and a waste
of time, trying to ge: satisfactory results
from a loop antenna with a set of this tvpe.
These three-tube receivers are designed pri-
marily for use with an outside antenna; and

rme

3. James R. Kidder, of New York City,

it is seldom that even locals can be brought in
on the loud speaker when a loop is “used.
We advise the use of an antenna, of a single
wire about 125 feet in length. Put the an-
tenva as high as possible; and remember
that the length of the lead-in, that is, the
wire connecting the antenna to the set, must
be counted in as part of the effective length
of the antenna. For example, if the wire
from the antenna to the set is 30 feet long,
then the stretch of wire between insulators
need be only 93 feet.

It might be mentioned here that a loop
antenna shouid be used only when thc)e are
five tubes or more in a set; that is, when
there arc at least two stages of radio fre-
quency amplification, a detector, and two
stages of audio frequency amplification. Of
course, sets of the reflex type sometimes

accomplish the same number of steps with”

rlnu tubes, and some of these sets operatc
sfactorily on a loop.

TESTS FOR LOUD SPEAKERS

4. Henry K. Swain, of Media, Pa., asks:

When I plug in my car-phones to my set,
the music is loud enough to hear all over the
room; yet, when I plug in the loud speaker,
there are no results at all. Why is this?

First, we would advise that the loud
speaker be tested. Procure a dry cell and.
with your ear close to the loud speaker, hold
one of the terminal tips to one of the termi-
nals of the battery and tap the other termi-
nal of the cell with the other tp There
should be a decided sharp click audible in
the horn or cone. If there is no answering
click, the next places to look are the leads.
or wires connecting the instrument to the
receiver. One of these may be broken; and,
in this casc, the speaker cannot function.
These leads may be tested in several differ-

ent ways; one of the best being to have a
LOUD SPEAKER ORY CELL
LEAD 7

MINIATURE

Above is shown the method for testing leads
of any sort for continuity.

dry cell and a miniature electric lamp that
will Bight with 194 volts, the voltage of a
dry cell. Connect one side of the lamp to the
cell and then, for the other side of the line,
use the lead that is to be tested. Be sure
that you get the ends of the same wire,
as they run in a common silk sleeve for
part of their leng*h. Test hoth wires. If
the lamyp lights, then the wire is continu-
ous, and the trouble must be searched for
elsewhere.  The other place where the
trouble might De is in the loud speaker
itself; and the hest thing to do, in that
case, is to take the instrument to the placc
where it was purchased and let the dealer
lcok it over.

REACTIVATING VACUUM TUBES

5. Morris S. Green, of Baton Rouge, La.,
asks:

I have a three-tube regenerative receiver,
The tubes light, the batteries are in good
condm_on, and all the connections seem to
be OK. Why can I not get any music?

Assuming that Mr. Green has thoroughly

(Continued on page 1368)
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How Shall [ Begin?

OR many months this department has

been running in the pages of Rapio

News, and duri ng that period of time

has received hundreds of letters from
various readers on different phases of ele-
mentary radio reception. One of the most
frequent questious asked, and one that has
not been definitely dedlt with in these col-
umns, is that indicated by the *heading of
this article.

When a beginner, or one unversed in the
art of radio receptign, first considers that
field from a layman's standpoint he is apt
to obtain a very erroncous impression of the
entire situation. It he approac it by
reading some of the technical articles appear-
ing in varicus publications, he is liable to
believe that radio might almost be classed
with the “black arts” in complexity, Such
is not at all the case, and this mmpression
must be banished if radio rcception is to
progress as tast as it should in the next
few years. Rather than a most complicated

By A. P. PECK

who likes to construct his or her own sets.
Of course, the experimenter belongs to a
certain extent in this classification; but, then,
there are others who want to build just one
radio set, so that they <an listen to it and

Fig. 1. The above shows examples of unit-panel
moantmgs for instruments to be used in
experimental work,

show it to their {friends, and with pr ide in
their voices annocunce to the world in gen-
cral that they have actually huilt a radio
receiv sct that works. This class usually
wants to huild just one goad set and use it

= = T

Fig. 7. Left: A <Lﬂndald

type of six- tube suy

ecrodyne, which is an
j

cellent one for the mdlo
beginner who knows little,
if “anything, about the
science. It is entirely self-
contained and gives gcod
results,

Photo by Court
Corp. of Am

subject, the operation and use of a radio
receiving set is most simple; and in these
columns we will deal with its various phases

in such a way that, we hope, the result will
be the removal of many of the mistaken

impressions that are abroad regarding radio.

THE AMATEURS

In this greatest of indoor sports, there are
several different classifications of people to
be considered when we want to talk abhout
how to hegin. Tirst and mrcmmt we have
the experimenter. He is the man, or woman
for that matter, who likes to \vnrk with
vadio apparatus, either for the sheer {fun
of it, or for the valuable information to be
obtained by e\pui‘nu work.  Usunally,
listening to the various broadcclbt programs
is, on the part of the experimeuter, merely
a secondary matter., Many times programs
are listened to o‘nl\ for the sake of testing

out seme new circuit or new adjustment, and
not for the programs themsclves.

In this present article, it will
to deal in detail with the needs
menters. Most of them have already started
along this line, and a good many more of
them will develep out of the other classes
of broadcast listeners once they have become
initiated jn the game. Therefore, these few
words will suffice for the experimenter,

BUILDERS AND BUYERS

Then we have two other main classifica-

tions. The frust is the bhuilder, or the one

b hardly do
of the experi-

for a considerable iength of time. Under this
ceneral clas ation there are two types w ho
must be considered. One 15 the person
wants to spend as little money as possible in
the construction of a set, and the other is the
one to whom money is little, if any, object.
More of this later.

The second general classification, after the
builder, is the buyer, or man who wauts a
radio receiving set, bu* wants 1t completely
11.\1ulled and eqmpped. so that all he has to
do is turn the dials and listen to programs.

Fig. 5. A single-tube set,
for the radio beginner who
does not desire to invest
much money in radio, is
shown at the right. Under
good reception conditions,
this set will give excep-
tional results, considering
the amount of equipmen 1t

used.
Photo by Courtesy

Radio Co.

IIere, again, we find the rich and the poor,
or those who want to buy the best set and
those who Yo not want to spend too much
money.

FIRST, THE AERIAL

Now let us consider the specific needs of
the various classifications listed above and
ju:t how they should begin. The first thing
that everyone will need, “be he experimenter,
builder or buyer, js a good outdoor aerial
and a ground connection; both of them being
connected by means of wires to a point where
the radio set is to be located. The construc-
tion of aerials and the installation of ground
connections has been dealt with In past issues
of this magazine, and a very simple way in
this same dcpartment.

The aer ull as you undouhtedly know from
observation, is a nmiore or less lengthy wire,
stretehed bLt\\(.C]] two convenient supports.
It should be placed as high as possible and
may be any length from 40 to 100 {eet.
The general results will not be greatly af-
fected by the lungril; but we may say in
o that a short acrial will enable you
le out stations better than a long one;

whereas, a longer aerial will give luL' er
nals than a short one.
I'he aerial wire must be insulated or cut

off from its supports so that the wealk cur-
rents picked up by it frem a broadeast sta-
tion will not leuk off to the ground and be
lost to the receiving set.  These insulators
should he of glass or of glazed porcclnin,
and should be securely fastencd to the aerial
wire and also to the supports. A casual
olunce at the insulators themselves, after
11:03’ have been purchased, will show just
how the wires are to be fastened to them.
i you want to have the very best possible
acrial, and once that will not be affected
by weather conditions, use enameled solid
copper wire. Use the same material for the
lead-in, or the wire that connects the aerial
to the radio receiving set; and where the
lead-in and aerial join, solder the joint firmly
so that no losses will take place. At your
nearest radio store, get any standard type
of lead-in insulator, either that designed to
be placed in a hole in the wall or along the
window sill, and by means of it, connect
your lead-in to the receiving set.
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The ground connection may be made to a
cold-water pipe by scraping the surface of
the pipe perfectly clean, applying a clamp to
it, and soldering or bolting a wire firmly
to the clamp. This wire is then led to the
“ground” binding post on the receiving set.

CONVENIENCE IN SET BUILDING

After the aerial and ground installation
has been made, we will turn our attention
to the receiving set to be used. We take
it for granted that few, if any, of our read-
ers will desire to use a set with a loop
aerial; at least until they have become
thoroughly familiar with radio reception.
Therefore, we have left this phase out of
this discussion.

For the benefit of the experimenter, we
illustrate, in Fig. 1, how various separate
instruments are mounted, in what is called
unit style; so arranged that they can .be
quickly and easily connected to each other,
and then changed around until the best
results are obtained. For the man who wants
to make several different types of receiving
sets and experiment with them without buy-
ing many different and duplicate parts, the
unit panel idea is a mighty good one.

Then, for the man who builds his own
and wants to find out just what goes on in
his set and study it carcefully, we show the
type of set in [ig. 2 that will lend itself
admirably to this purpose. Here, again, no
definite details are given as the photograph
is shown mercly to illustrate the point. The
various instruments are laid out on a base-
board and mounted by means of wood
screws, or short mounting strips; and then
the instruments are connected together, fol-
lowing any one of the standard circuits that
may be found in the pages of various radio
publications. The particular type of set
shown was assembled for the purpose of
experimenting with a vacuum-tube detector
and one stage of tuned radio frequency am-
plification. However, the same form can be
followed for any tvpe of set; and the in-
struments can be connected together, and the
connections changed, until the best results
are obtained. This type of set is recom-
mended for the beginner who is handy with
tools and does not want to spend any more

Fig. 4, Above: A “freak’ crystal cecciving set,

butlt on and about an ordinary lead pencil. 1,

coil; 2, pencit core; 3, sliding clip; 4, crystal
and catwhisker.

FRi b iehtistiatistt

Fig. 6. Another type of set
for the radio beginner who
desires to buy a good one is
shown at the right. Using
three tubes, this set works
as well as many four- and
five-tube sets. It is select-
ive and gives excellent
volume.
Photo by Courtesy Crosley
Radio Corp.
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money than is absolutely necessary, As will
be noted, there is nothing at all used in
connection with a set of this nature that
is not absolutely necessary in its operation.
Such 1rills and fancics as panels and cabi-
nets have been eliminated and every cent
expended on the set goes toward working
apparatus ouly,

THE BUILDER WHO WANTS SIMPLICITY

Now we have the third builder to consider.
He is the man who wants to build a good,

Fig, 3. The above is an_ example of a home-
made set that can be readily made by the radio
beginner if instructions are followed.

vet simple, set; but does not want to go into
technicalities which may lead him into future
trouble. Therefore, a set as simple as the
one shown in Fig. 3 should be selected. This
is a standard type of receiver, known as a
three-circuit tuner, employing a vacuum-tube
detector and two stages of audio frequency
amplification.

Just to show what can be done by some-
one who desires to build a very cheap radio
set, we illustrate the one shown in [ig. 4.
This was a set that was entered in a prize
contest conducted some time ago by Scicnce
and Invention Magazine. It comprises &
complete crystal set, less aerial, ground and
phones. However, 1t works and gives quite
good results for local reception; and it goes
to ~show just what can be accomplished
when an ingenious builder finds out a little
bit about radio and tries to build a simple,
cheap receiver.

THE READY-MADE SET

At last we come to cousideration of the
buyer. Knowing nothing about radio, the
very best thing for him to do is to go di-
rectly to some large radio dealer and inquire
about the purchase of a complete set, with
all the necessary accessories, and at the same
time ask the price of installing the same sct.
If he does not want to spend very much
money, some type of single-tube receiving
set should be decided upon. Such a set, com-
plete with all accessorics, such as batteries,
phones and tube, should not cost more than
$25.00; and any reliahle radio dealer will
usually install this set for an additional $5.00
or $10.00. Ii, however, the various articles
appearing in this department have been fol-
lowed and read carefully, the purchaser of
any type of set should have no trouble in
installing it himself, and thus save himself
a little money. A very simple tyvpe of single-
tube receiving set that is easy to operate is
shown in Iig. 5.
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I{ it is desired to spend cven more money
in the purchase of a receiving set. and yet
economy be desired, therc are several differ-
ent types of so-called reflex sets on the
market, in which some of the tubes em-
ployed are made to do twice their normal
worlk. This is accomplished by means of
clever arrangements of various instruments,
and in the set illustrated in Iig. 6, three tubes
are so arranged as to do the work of four.
By using a set of this nature, the number
of tubes required for given results is re-
duced, and the consequent battery current
consumption is also cut down. It i$ obvious
that it will be more economical to use three
tubes than four and, therefore, a set of this
nature is to be recommended. In its manu-
factured form, it is easy to handle and
tunes very nicely. It is sharp enough in
tuning for all ordinary purposes; or, in
other words, you can select any station you
desire to listen to, without interference from
others.

RADIO RECEIVERS DE LUXE

For the man who wants to buy the very
best possible in radio receiving sets, the ini-
tiated immediately thinks of something on
the order of what is known as the super-
heterodyne. One of the several types avail-
able today for both the buyer and the builder
is illustrated in Fig. 7. This set is sold only
in its manufactured form and would be
rather dificult for the builder to imitate;
but, on the other hand, practically every radio
periodical carries a super-heterodyne con-
structional article in almost every issue. If
vou lean toward the best in reception, it will
pay you to consider the construction of
such a set after you bave mastered the
simpler sets.

For the buyer, however, ease of construc-
tion is no criterion, inasmuch as e will have
nothing 1o do with it. Therefore, with money
at ,his command, he can purchase a set such
as the one shown in Fig. 7. or an even more
elaborate one, have it installed in his own
home and then proceed to enjoy himself. In
any event, one thing that every radio beginner
should do is to become familiar with the
various radio stores in his vicinity or with
the vartous mail order houses through the

Fig. 2. The so-called breadboard layout, shown
above, is a very good type for the radio begin-
ner and experimenter to employ.

mediums of their catalogues. By looking
over their various sets or studving pamphlets
and catalogues, much information relative to
radio in general can be picked up, and by
talking to the salesmen in the stores, you
can fud out many things that will be of
interest to you.

L&)
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Short-Wave Work [n ’[RAQ [Mesopotamial

By FLIGHT LIEUT. R. F. DURRANT, A.F.C., R.A.F.

The results, set forth in this article, of tests conducted in Mesopotamia, should be of the great-
est interest to everyone who works on the shorter waves. Lieut. Durrant worked with stations

>

OTH tke amateur and professional

experimental radio world have been

so busily engaged in collecting data

on the wave-band, 15 to 100 meters,
that I offer no apology for intruding vn this
subject and setting down my experiences,
obtained in the atmospheric-laden ether of
Iraq (Mesopotamia).

My worlk extended, geographically, from
Basrah, in the Persian Gulf, up country to
Baghdad, and more particularly in the
Mosul Vilayet.

At Basrah, in southern 'ITraq, one has
a large sector of swamp country to work
over for radio commumication; it is here
that static and atmospherics of the “grinder”
type, originating in the Indian Ocean, appear
with venomous regularity, rendering rapid
communication on the higher wave-lengths
at times slow and inaccurate.

When I left England in 1923, experimental
Jong-range, short-wave work was entirely
confined to a fcw British and French experi-
menters carrving out nightly tests with the
United States of America on 100 meters
and above, and, as far as T am aware, com-
munication had not been established with
any experimenter cast of Suez.

CONSTRUCTION OF STATION

It was witl the object of ascertaining the
strength, fading effect, cte,, of signals on
short waves from Europe and the United
States, and also to compare the strength of
static on a wave-band of 70 to 100 meters,
that the first receiver was constructed. As
an aerial, I had two 30-foot field masts, 45
{eet apart, and a four-wire equally-spaced
counterpoise on spreaders directly underneath
the aerial, the antenna consisting of a four-
wire sausage on eight-inch spreaders; the
lead-in, which was twenty fect in length, ran
direct to an ebonite tube, inverted L; on
one side, practically against the aerial, was
a bamboo matting fence. Scattered around
were buildings, mostly with tin roofs. -

The receiver used was the ordinary aperi-
odic aerial. tuned secondary, and reactance—
owing to the absence of any coils or proper
formers, and in order not to waste time
obtaining supplies from England, circular
cardhoard boxes were used, wound with No.
28 D.C.C. wire; condensers, also. were a
problem, the only available being of an obso-
lete pattern. Crude wooden handles were
fitted to avoid body capacity effects.

It was with great curiosity that I spent a
memorable night and dawn in sweeping
around trving to intercept a definite call-
sign. One valve was used, an ordinary dull
emitter, which took normally 20-40 volts
H.T.. hut the set could not be persuaded to
oscillate unless H.T. of the value of 80-90
volts was applied.

FIRST CALL FROM SWEDEN

After severa!l hours a steady R7 note
was heard, which turned out to be SMYY
(Vaxholm, Sweden), using, it was after-
wards verified, an input of 30 watts on 90
meters: hardly had I copied this call-sign
ere G3NN came through, and I had the
areat satisfaction of intercepting in 'Irag the
first British station.

Nightly watches were kept, and GZNM
and G2LZ came on the scene, followed by
others whose call-signs follow. Steps were
then taken to rig up a transmitter, and the
following very roughly-improvised gear was
wired up, using a dircct-coupled aerial cir-
cuit.  Aerial coil and reactance were both
‘on cardboard formers wound with seven-

stranded No. 22 bare coppper wire, a D.C.
motor generator giving 1,000-1,500 volts run
from the lighting mains, and a 250-watt
transmitting valve with a 14-volt accumula-
tor for filament lighting.

No great hopes were entertained of reach-
ing farther than a thousand miles with this
extraordinarily primitive apparatus. One
week's tests were arranged with G5NN and
in the early dawn (0200 GMT) I had the
great satisfaction of hearing him telling me
I was quite readable, the signals at the Brit-
ish end growing steadily in strength while
the sun was rising in 'Irag—during the first
test, which was the first time direct two-way
wircless  communication between England
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and 'Traq had been obtained. The atmos-
pherics were too fierce to read signals on
the higher waves and, although reception
was difficult on the one valve, each word was
only sent twice: and at the finish, as the
atmospherics dwindled with the sun rising,
each message was sent once only. These
tests were satistactorily carried out without
interruption for one weck.

RECEPTION OF BRITISH STATIONS

After this, regular nightly watch was
maintained, and communication established
with G2NAL and 2LZ, both gentlemen giv-
ing me the greatest assistance with various
improvements and changing of waves that
were tried.

As soon as regular communication was a
nightly occurrence, investigations were made
to find the periods for reliable work during
the twenty-four hours.

Owing to the fact that the British sta-
tions were unable to transmit during broad-
casting periods, some very valuable data
were not able to be obtained.  There was
not another short-wave set within a thousand

on every continent and reached some very excellent conclusions as a result.

niles, and I was entirely reliant on the
British _experiinenters for all information.
Fromn December to March, communication
would be opened up at 1815 G.M.T. (9:15
P.M. in 'Iraq) on 90 meters—this could
only be carried out until 1900 G.M.T., owing
to the British stations having to close down
for the B.B.C. transmissions-—the next period
available being usually 2300 G.M.T. or 2
AM. with me. Signals from Great Britain
were always R6-7 at 1815 G.M.T. At 2300
G.ML.T. this strength would increase to R9
plus, and they would reach their maximum
at 0130 G.M.T.. after which period they
would go to R7 and finally fade out at
0530 G.M.T., when it had been sunlight for
three hours with us.

It was at first thought that atmospherics in
"Iraq would be sufficiently moderate on low
waves to insure continuous communication
with the United Kingdom every night. 1
had great hopes that this would be the case;
cverything during December, January, Feb-
reary and March pointed to that end—but
with the advent of the summer it was
found that therc were certain nights when
atmospherics were too strong to read UK.
on ary wave from 20 to 100 meters. The
percentage of “bad air” nights was, however,
very few in comparison with high waves.
Only those who have listened in around the
Equator and South America will realize
what T mean by X’s. It is no exaggeration
to say that, with a 3-valve receiver, with
the phones on the table, X's can be heard
one hundred feet away. They are at their
maximum at night, but herald the approach
of a sandstorm during the day. and often
continue throughout the twenty-four hours.
Their minima, as measured by D.F, were
N.E. or S W.

‘SUNSET AND SUNRISE TESTS

The first tests with Great Britain were
always carried out on waves varying from
82 to 95 meters. Watch was also kept
directly the sun was slipping below the hori-
zon, and to my astonishment Australia and
New Zealand stations could be heard “tuning
up” and giving preliminary calls. They
would then fade out for two hours and re-
appear two hours affer sunset, when com-
munication was opened up with A3BD and
AZBO. and New Zealand 2AC., 4AA and
4AK. These stations would fade out ahout
1930 G.M.T. and, strange to relate, could
never he heard at sunrise in 'Iraq, but only
at sunrise in Australia,

The best low-power results were always
obtained witl® Finland, and all the Finns
could be worked each way on 12 to 20 watts.
They were mostly students in military
colleges,

The average power of GHH was 100
watts, Let me remark that, of the many
English stations read, it was only stations
who had a steady, clear note, like 20D,
2NM, 21.Z, who could be read through the
static. An amazing frame aerial test was
carried out with GOKK, who, with twelve
watts Input using an eight-inch square
frame, was situated on the first floor of a
three-story house in Blackpool. He was
worked for several hours, being received
R5 on two valves—on switching over to his
ordinary outdoor aerial, the received strength
was only two points higher.

UNITED STATES, CANADA, BRAZIL
A lookout was then kept for the United
(Contimeed on page 1340)
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Radio as an Ally to the Theatre

N a recent issue of Rapio News the
writer found an interesting statement
by Theodore H. Nakken to the effect
that *. . . the talking or musical motion
picture film will come into its own only after
a severe and bitter fight with the powers
that be in filmland.” Mr., Nakken was dis-
cussing the possibility of combining radio
with the movies.
Every modern invention has in its incep-
tion threateuned to be a bogie to some indus-
try. In the beginning, radio broadcasting

Sol Lesser at the microphone of KFI.

was frowned upon by theatre owners and
producers throughout the country. In the
spring of 1922 the Actors’ Equity Associa-
tion went on record as opposed to its mem-
bers appearing in radio concerts, and the
statement was made regarding broadcast-
ing: “lf this thing grows, and it bids fair
to assume enormous proportions, there will
soon be no incentive to go to the theatres.
When audiences can hear cverything in their
homes they won't have to 2o out to be en-
tertained.”

DOES RADIO THREATEN THE THEATRE?

Never at any time has radio attempled to
combat the movies; but it has had to fight
frank opposition. "It is bound to prove a
detriment to the box office!” was the cry,
and as a result theatrical co-operation was
witliheld for some time.

In contrast to this attitude, the West
Coast Theatres of California and the Metro-
Goldwyn-Mayer Film Corporation recently
staged one of the largest radio-movic tie-ups
cver conducted. The whole-hearted co-op-
eralion of the officials of the two organiza-
tions was so sincerely and enthusiastically
given that there could be no question of op-
position,

Yet there are now over 550 broadcast sta-
tions in the United States, and recciving sets
installed in 4,250,000 homcs and radio sales
of sets, parts and accessories for 1925 arc
estimated at $450,000,000, What has this
meaut to the theatrical box office?

Because of his gigantic activities and

- stage, and

By COLMAN GALLOWAY

Sol Lesser, theatrical and motion picture magnate, tells Colman Galloway what he thinks about
it, and predicts the co-operation of the two methods of entertainment on a scale never before at-

tem pted.

prominence i the motion picture and the-
atrical world, I went to the ‘“Little Napo-
leon of the I'ilms,” Sol Lesser, for my an-
swer,

There are, perhaps, few men more inter-
ested vitally in national entertainment prob-
lems than Mr., Lesser, and he sees them
from the showman's viewpoint. So when I
asked him if the radio was a menace to the
theatrical box office he was in a position to
answer authoritatively. And he did.

“Positively no!” he declared. “It is one
of the world’s most delightful entertain-
ments, and with every added improvement is
becoming a greater ally of the theatre.

“T know,” lie continued with a smile, “that
broadcasting has been regarded as a menace
from a theatrical viewpoint, but the few
who still cling to that attitude are in the
minority. Motion pictures, the legitimate
radio are furnishing the world
with mass entertainment today, cach one
contributing its quota toward keeping the
world happy and contented. While at pres-
ent each one of the three is independent of
the other, the day is coming when thev will
be <lose allies. This is particularly true of
the future of radio and moving pictures.

RADIO AND MOVIES TO FUSE

“When I prophesied this some years ago,
I astounded some of my associates who con-
sidered the atitude visionary for
one enjoying a pract ical 1C[)L1Lr1-
tion. I was familiar with the pre-
dictions made by Hugo Gerns-
back and his ideas of the motion
picture and radio functioning to-
gether, and the success of some
recent tests along that line have
been as pleasing to me as they
undoubtedly are to him.

“Your publication recently car-
ried an article concerning
these tests made by the
Metro-Goldwyn-Mayer Cor-
poration and the West Coast
Theatres, and I believe the
attitude of co-operation dis-
played by the West Coast
Theatres is impressive evi-
dence that we consider radio
an ally. )

“In addition to whatever
service we can render in ex-
periments and tests, our
vaudeville division bills one
of the Los Angeles radio
stations twice each week in the
same manner we bill a theatre,
and is constantly furnishing
talent for various radio pro-
grams without charge.”

In the evening I visited the home
of Sol Lesser. Radio was the
principal form of entertainment,
and Mr. Lesser proved to be as
enthusiastic a fan as his two
children.

Using the home as an illustra-
tion, he pointed out:

“You can picture the effect it |
would have on our home, on |
Mrs. Lesser and our boy and girl, |
if the radio were taken from their
lives. It has developed into a part
of our daily life, fram both an edu-
cational and an amusement stand-
point. True, like the average Amecri-
can family, we arc fond of the L&
movics and stage prc>entatlcn> and

ticular form of entertainment, attendance at
the theatre is necessary. .But there are so

many hours when the radlo renders service
and pleasure that the twb ‘do not conflict,
QOur home is typical of the average, I
believe, and my own experience teaches me
that those in the theatrical industry who
oppose such a valuable adjunct to home life
are making a grievous error,

“This is from the personal viewpoint. It
shows how radio has reached me, through

y home.

RADIO MOVIES AS A COMMERCIAL

PROPOSITION

“There is another angle. As a showman,
radio represents a commercial proposition
with valuable possibilitics to me and the
industries with which I am affiliated. As I
have said, radio is now practically independ-
ent. It will be for some time. It is in a

process of development, and when it has
mechanically reached that point where it can
be adapted to the motion picture as an aid
in film screening and entertainment there
will be a commercial alliance effected un-
(Continued on page 1344)

Sol Lesser, president of the Principal Pictures Corporation, in

devote some evenings in each weck ihe broadcast station of Earl C. Anthony, Inc., KFI, Los

to them. In order to get this par-

Angeles, Calif.
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New Developments [h Radio Apparatus

are situated, are quite satisfied with

receivers having two stages of audio
{requency amplification; as with such re-
ceivers, it is often nccessary to turn down
the rheostats or volume controls in order to
keep the loud speaker from chattering. But
in many isolated districts, and in localities
where reception of all stations is poor, be-
cause of natural obstructions, the need is
felt for a recciver that will give full loud
speaker volume on signals that are very
{feeble when they reach the antenna.

The receiver illustrated in the accompany-
ing halftones was engineered and manufac-
tured in a small town where receiving condi-
tions are poor, and has been duxor(‘(l to give
satisfactory service under similar conditions
elsewhere. For this reason, it employs the

ANS who live in or near large citics,
in which powerful broadcast stations

By A. K. LAING

Radio continues to advance as rapidly as in the earlier days of the broadcasting boom.
season brings its crop of new sets and parts, and of late no prominent manufacturer has placed
upon the market a product that does not embody at least one unique feature.
presented on the following pages are all typical of up-to-date ideas in design and manufacture.

Provision has been made iox antennas of
varying length by arranging taps on the
antenna inductasce.  The “C" battery is so
Luranocd that the six tubes draw less “B”
bittery current than half that number would,
i UJLJ without a “C” battery.

PHONE AND SPEAKER CONNECTIONS
HIDDEN

The appearance of the set, when in use,
15 smproved by the fact that the jack for
phones or loud speaker js located in the
back of the cabinet instead of on the front
panel.  The pancl nself is of bronze, and
the markings are in raised old gold finish.
The cabinet is Adam brown.

All connections to batteries and to the an-
tenna and grouud are made through a com-
bination piug, the sucket for which is situ-
ated in the back of the cabinet. This is a
feature that will be especially pleasing to

e

standard arrangement of twao stages of tuned
R.I*. amplification and detector, but has three
stages of A.F. amplification instead of the
customary two. This provides for full leud
speaker volume from stations that, in an or-
dinary set, would come in but faintly,
NOVEL METHOD OF SINGLE-CONTROL
A unique method of single-control is used
to vary simultaneously the cendensers in the
radio frequency stages and in the detector
circuit.  The '1ft> of all the condensers
carry large pulleys and anchored belts made
from \rcel wire, Tension springs, which
mayv be seen in the illustrations, arc used
to keep the belts taut, and to prevent end
play. A provision is made to adjust the
first and third condenscrs, to bring them
back into synchronism with the central one
should they happen to get out of adjustment.
In addition, to compensate for any de-
tuning caused by the effcct of the antenna

circuit, there is provided on the first con-
denser a vernier, controlled by the small
knob situated in the center of the main

single-knob control. This brings all of the
tuning controls into one location on the pancl.

The two small knobs in the lower corners
of the panel control volume and stability in
the receiver. The volume control varies the
potential on the grid of the second audio
amplifying tube. It consists of a 100,600-
ohm potentiometer shunted across the sec-
ondary of the second audio transformer,
with a variable tap connected to the grid.

The stability control is another u»’dhlc
resistance connected in series with the plates
of the radio frequency amplifving tubes. This
is varied to increase sensitivity and clarity,
up to the point at which the tubes break
into oscillation.

—— T mmra

i

(il i

1, shows the three vari-
able condensers; 2, the
pulleys: 3. the connecting
4, the metal panel:
5, belt for vernier con-
denser; 6, R.F. trans-
formers: 8, suspended
panel; 9, ballast resist-
ance; 10, plug for battery
connections; 11, phone
jack. Other numbers cor-
respond to those in the il-
lustration below.
Photos on this _page by
courtesy of S i
I\ad:a Co.

housewives; as all of the connections may be
made or hroken with ane simple operation, so
that it is an easy matter to move the set
{for cleaning, or any other purpose.

The recciver has been designed with spe-
cial carc in the audio {requency portion of
the circuit, insuring good tone. Despite -the

The bottorn view of the receiver.
last resistance;
control knob;

tiometer ;
amplifier;

14, main condenscr contrcl;
16, potentlomctcr 17, rheostat;
22, A.F. amphﬁers; 23, A.F.
denser: 26,

§, vernier pulley; 6, tension spring;
10, plug for receiving battery leads; 11,

transformers; 24,
rubber supports for ‘section of sub- panel.

Each

The apparatus

fact that three stages of audio frequency
amplification are cmployed the tone is quite
satisiactory.  This 1s due m a large part
to the use of transformers of low ratio, 2:1.
The dial is calibrated accurately in wave-
lengths, making it a simple matter to find
any desired station without the necessity of
keeping a separate calibration chart.

BATTLESHIP CONSTRUCTION IN A
ROADCAST RECEIVER

The receiver which is illustrated in the
photograph on the following page is one

I ————_ |
Front view of the receiver showing uni-control
knob for tuning, and volume and clarity controls.

cngineers who for-

for the Navy. In

{eatures 1o be

incorporated

ol a series designed by
merly did much work
consequence, many ol e
found ou battleship sets are
into this receiver.

A glance at the top view shows the sturdy
construction of all parts, and the separation
into shielded units of all stages carryving
radio ireguency current. The circuit em-
ploys three stages of tuned radio {frequency
amphhication, an untuned detector, and two
stages of audio frequency.

As may be seen from the illustration and
the circuit diagram. only a portion of the
primary winding of cach of the coupling
transformers is coupled in a fixed position
to the sccondary. A few turns are mounted
on the same shaft that carries the condenser
rotor plates; and they make a complete half
revolution from the “aiding™ position to the

9, bal-
13, vernier
15, cam switch for opeuing “A” battery across poten-
18, grid condenser and grid leak; 20, detector; 21, R.F.

8, sub- panel;

phone jack; 12 coil taps;

by-pass condnnse( 25, by-pass con-
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Interior view of the
receiver. 1, R.F. am-
plifier tubes; 2, detec-
tor; 3, A. F. amplifier
tubes; 4, balancing
cotls: §, tuning con-
trols; 6, shielding; 7,
cushioned sockets; 8,
A.F. transformers; 10.
by-pass condenser,
Photo by courtesy of
Colonial Radio Corp.

>

“opposing” position. In this manner, the ten-
dency to oscillate is controlled progressively
over the whole scale, and the balancing proc-
ess docs not detract from the efficiency at
any point.

PROVISION FOR DIFFERENT ANTENNAS

A selectivity switch is provided, as scen
in the diagram. This inserts in series with
the antenna a condenser of .0001 pfi.
capacitance, and makes the tuning very
sharp. Provision is made as well as for
an iside antenna, conmected directly to the
grid of the first tube. Either will give guod
results, although the outdcor antenna with
the small condenser in series allows the
three dials to work more nearly in synchron-
ism than the other arrangement.

Couplm" between the cutput of the third
radio [requency dmpllfymo tube and the
grid circuit of the detector is accamplished
with an untuned radio frequency transformer,
the primary of which is shunted by an ad-
jusiable condenser. The detecter 15 of the
usual grid condenser and leak type, the out-
put of which is bridged by a .002-uf. con-
denser. The two amplifier stages are of
conventional construction, except for the
small switch at the right, which employs a
novel method of changing from one to two
stages.

DIFFERENT TYPES OF BATTERIES

This recetver is supplied in several similar
models. One type uses small dry-cell tubes
throughout.  Another uses small dry-cell
tubes in the three high-frequency stages, and
storage battery tubes for the detector and
low frequency stages. It is the circuit dia-
gram of the [atter which is shown on this
page. Note the series resistance that cuts
down the storage battery voltage to an
amount suitable for the three smaller tubes,
and allows the full voltage, regulated by the

The cabinet has been designed by a well-
known coach builder and designer of custom
automobile bodies, and has a graceful sim-
plicity and sturdiness of linec. 1t is the policy
of the manufacturers of this set to make it
completely practical for users who know
nothing whatever of the technical side of
radio.

THIS RECEIVER USES NO BATTERIES

WHATEVER

The illustrations on the facing page show
a receiving set which is nearly as foolproof
as it is possible to build one today. It uses no
batteries of any kind, and is sealed perma-
nently by the manufanurcx making it im-
possible to tamper with the ‘works” without
vitiating the guarantee that accompanies it.

A glance at the top view shows how com-
pletely the set is inclosed. Nothing is visible
except the holes provided for the insertion
of tubes; and these are the only elements in
the receiver which need replacement or at-
tention, except under unusual conditions.

The fact that it is now possible to market
a completely seal eceiver is significant for
two reasons. OwWs tlmt the manu-
cturer is willing to accept complete respon-
bility for maintenance over a period oOf
years.  Second, it indicates that racio has be-
come at last quite as simple as the auto-
mobile or the phonograph. In the carly days
of the automobile, every man who owned
cne had to be a competent mechanic. In the
early days of radio, every fan needed a
{airly complete technical education. The ap-
pearance of rcceivers l'l\e this battervless
one marks the passing of the old order, and
opens radio to all classes al ke.

HIGH EFFICIENCY OVER BROADCAST

RANGE

The receiver is conventional in that it em-

ploys five tubes; two tuned radio frequency

rheostat, to be used on the large tubes. stages, detector. and two audio  frequency
stages.  The tuning cicments are arranged
OUTSIDE |__. INSIDE to cover the range of 220 to 000 meters;
ANTENNA ANTENNA
I.OOOZS MF I MCG.
-—|—.0001 MF.
0003

.0CC25 MFE
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and a special balancing arrangement allows
high efficiency without oscillation, at all
pouts on the dial.

Three separate tuning controls are located
on the front panel, together with two rheo-
stats, one {or flament and one for volume
control. The audio frequency transformers
are also mounted on this panel. A smaller
panel in the rear of the set mounts two
binding posts, two jacks, and the terminal
of the cord and plug that connects to any
light socket. The binding posts are for con-
ncc(iov to aerial and ground, and the jacks
are for headser and loud speaker. ()n the
reverse side of this rear panel the chokes,
resistances, etc., are mounted.

CONNECTIONS WITH CURRENT SUPPLY

All circuits are wired with ~p1“1uttl—cov—
ercd stranded cable, No bus-bar wiring is
used, and it i3 m.po~sIb in consequence,
to short-circuit the receiver at any point.

In bouses wired for 110 volts, direct cur-
rent, the plug from the receiver mav be in-
serted dircctly in the socket. Where the
supply source delivers alternating current of
from 40 to 60 cycles. at 110 volts, a special
rectifier is iuscrted between the set aud the
power socket. No hum is noticeable in
either case, and the maximum current con
sumption in either case costs less than half
a cent per hour, As the filaments of the
tubes are connected in series, it is not ncces-
sary to step-down the supply voltage as much
as when rectifiers and filters are attached to
a normally wired set.

The cabinet i3 of two-toned mahogany,
and has been designed with great care to
prevent tampering, hreakage of seals, or the
entry of dust, dirt, and metal objects.

SPIRAL-CAM CONDENSER

The skeleton drawing on the facing page il-
lustrates a new condenser, incorporating in
its construction several unique features., The
most interesting is the substitution of a
moulded spiral groove for the usual gearing
arrangements commaon to condensers in which
both sets of plates move simultaneously. This
provision aliows a complete revolution of the
dial between maximum and minimum  set-
tings, instead of a half revolution, as in the
case of ordinury condeusers. The plates
and cam grooves are so designed that an
approximately accurate straight-line varia-
tion is obtained over the band of broadcast
frequencies.

The plates are made from unusually
springy material, and will retain their align-
ment even when subjected to rough handling.
Referring to the numbers on the iltustration,
1 is one of the two groups of movable plates;
2 is the specially-grooved cam plate; 3 is the
guiding arm for the rotary plates, running
m the cam groove; 4 is the pigtail connection
from the movable plates to the binding posts:
5 is the vertical supporting post.

PREVENTS LOST MOTION
One of the unique features of this con-

1]
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. This is the coniﬁlet;"\-niring diagram of the receiver shown in the illustration at the top of this

storage battery tubes as detector and A.

age, with the exception that provision is made for

. amplificrs,

'l
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This is the latest development in S.L.F. con-

densers. The rectangular plates are guided

into mesh at varying rates by means of the

cam arm 3, which follows the groove in the

plate 2. Detailed description is given in the
text.

Photo by couriesy of Sigual Eleviric Mia. Co.

denser is illustrated at 6 in the (llh\\.m\ This
is the manner of preventing “end play” or
wasted motion in tuning. Most gear ar-
rangements have a little “play” when the
direction of the dial 1s u\u\cd That s,
in the vicinity of any setti dial may
have to be tuned half a deg - so befor
the teeth of the gear g mlmmlt‘v
to make the condens pl ites move,  This is
very annoying i tuning in a “sharp” or
distant station. In the condenser illustrated.
the difficulty is overcome by means of the
special construction ot the tip oi the guide
rod, 6. It will be seen that this has, ho\nl\.x
the verfical pin that fits looscly in the groove,
a hemispherical part which touches bath
rims of the groove. As the spring r"vude
rod, 3, has a constant dowunward tension, both
rims of the groove maintain a coustant pres-
sure against the small hemisphere. Thus, a
motion in either direction is J'elt instantly,
and there is no room for end play

As almost all of the metal in the ‘condense
is concentrated in the plates, and as these
are separated by a considerable margin from
the insulating material nsed to support the
movable parts, the condenser has very low
losses. It is rated at .0005 wi., and has an
unusually low minimum capacitance.

A FLEXIBLE-TONE-COLUMN REPRO-

DUCER

Last month, in this department, mention
was made of the fact thar the f{ad for re-
sonant tone chambers in radio loud speakers
is passing. In that article. the use of cone
speakers to overcome the resonant feature
was discussed. The loud speaker shown in
the accompanying illustration embodies an-
other method of combating the faults of the
old-style horn.

[t must he remembered that the chiet
drawbacks of the rigid horn speakers arc a
tendency to under-emphasize the low notes.
and a tendency for the horn to vibrate at a
fixed frequency, w hich causes over-amplifica-
tion and distortion of any notes of that fre-
quency that are set up by the diaphragm.
The column of air in a horn of any typc
has a certain advantage over cone spea akers
i that it allows “tone amplification.” or am-
plification of the actual sound itself ; whereas,
the ])()smbll“ es of amplification in a cone
speaker are all in the electrical portion of
the apparatus, and once the electrical energy
is converted into sound energy it cannot be
further amplificil. disadvantage, as
stated above, is the difficulty encountered in
amplifying all frequencies of sound to an
cquivalent extent. -

LOW NOTES DIFFICULT TO AMPLIFY

This is due. mainly, to the use of too

short a column of air in the ordinary type
of horn, which allows room for the sus-
tained vibration of only the waves that are
not longer tlmn twice the length of the pipe
itseld. ful this reason, notes with a way
length of more than four or fve feet are
under-amplified in an ordinary horn.  In
other words, frequencies below middle C on
the diatonic scale become Iy less
distinct.

The horn shawn is peculiar in construction
in several ways, and overcomes most of
disadvantages common to other types of
ciosed-air-calumn speakers. It is ahout =i
feet in length, and allows resonant tone am-
plification of notes considerably under “C
below middle C,” and some <1mp11-ﬁcm'
notes even below fifty cyeles. No other
harn  manufactured commercially for the
general public will do this.

NON-VIBRATING MATERIALS USED

In addition, the walls of the born are made
in such a manver that there is no noticeable
tendency for the horn to vibrate as a whole
ar some fundamental frequency, as is the
case Wi ith all rigid horns. The flexible tone

le'mn IS vnadg up from scveral “soft” mu

terials. In its manufacture a few layers of

This tube may be twisted or bent into a very

small space without impairing the tone quali-
ties of the horn.

Fhoto by courtesy 1-Canto Ry

rhar tpineut

fiv and Tele-

are wound on the mandrel, or

over this several hundred feet of
der rattan are wound spirally.  Then
mvnc Imc” cloth is put on, and a special
secrer impregnating compound is  used to
coat the whole and to permeate between tie
turns of rattan,

mm} i e F i B W T S N R
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A receiver that uses no
batteries. The coming
radio receivers will un-
doubtedly be operated en-
tirely fromm the house
This is the logi-
cal way in which to sup-
ply current, and we feet
that radio designers must
eventually come to this.
The illustrations shown
here picture one of the
first of this type of re-
ceiver. The utmost sim-
plicity, both in operation
and appearance, is ob-

mains.
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The whole make-up results in a horn.
which is very flexible, non-resonant, aud
capable of reproducing with about the same
degree of ampiification almost all of the
tores of the buman voice, as well as those
of the standard musical nstruments. Even
the low notes of a large organ come through
fairlyv well.  Because of its ﬂocmk nature,

~

this reproducer may be coiled up in a small

space, and really takes up little more room
than an ordinary short horn. This coiling
detracts in no way from the quality or vol-
ume of the sound nprumlcod

The manufacturer of the flexible tone
column produces, also, a loud speaker unit
especially designed for use with the horn.
The diaphragm is larger than usual, provid-
ing additional aid in the reproduction of
low notes. )

NEW RADIO METAL

As a result of a search by scientists over
a period of one hundred years all over the
world, a new metal of immediate value
and vast possibilities has been added o the
world's technical resources, in the form of
pure metallic ductile thorium, which has
been prepared for the first time by the Re-
search  Laboratories of the Westinghouse
Lamp Company, according to 4 statement
by Dr. H. C. Reuntschler, head of the Re-
arch D(‘pa*tnm'l, and D.. J. W. Marden.
Thorium 1s of particular interest to the
radio enthusiasts because it is the active
constituent of practically all radio tube fila-
ments. The present method of making radio
tube flaments consists  of cnmpoun(l
thorium cexide in the tungsten wire, &
thorium hd, the ability to throw off elec-
trons w great ease and at a very fow
temperature.  As the tube is heated, the
rium oxide comes to the surface of the

wire i1 the {form of mioute quantities of
thoriom  metal, which gradually  dissipate
through the emission of electrons. As the

thorium on the suriace of the tungsten is
used up, more of the thorium oxide i the
filament comes to the surfaee, the life of the
tube ending when the thorium is all used up.
Through the use of the new method, thorium
can now be produced cammercially in fila-
mentary form as contrasted with the minute
admixture with tungsten used at present.

tained; there is nothing
for the operator to worry
about. with regards to the
charging or replacement
of batteries. and alto-
gether 1he whole equip-
ment is made entirely
fool-proof. The cabinet is
sealed so that the appara-
tus cannot be tampered
with by inexpert hands.
Photo by courtesy of
Poiwerole Radio Corp.
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The Manufacture of Modern Low-Loss Condensers

By FRANKLYN L. FRANCIS

In this article Mr. Francis traces the manufacture of low-loss condensers from the time when
their raw material, in sheets and rods, enters the factory to the point at whicl they leave the

testing department, ready for shipment.

HE radio manufacturing industry has

been revolutionized completely by the

sudden increase of orders from the

pul)]xc in the last three or four years.
When the buying public was restricted to
five or ten thousand amateurs, a radio con-
cern manufacturing condensers considered it
a successful year when five hundred or a
thousand were sold. In consequence, nearly
all manufacturing and assembling was done
by hand, almost unaided by any type of ma-
chinery. An investment in costly machines
could not possibly be expected to pay for
itself.

Nowadays, the radio-buying public num-
bers as many millions as it did thousands
before the war, and some manufacturers of
condensers report an output of several hun-
dred thousand per year. This new condition
has made possibie the use oi complicated
machinery and all kinds of labor-saving de-
vices. In addi tion, it ]:1> made 1)u:~1l)le the
manufacture of all parts in one shop. While
rovmcrl) it was necessary to let cut some of
lo plants that spgual‘au i making
for the trade, it is now possible
efficiency and lower costs, by
everything under one roof. The
cturer buys raw mater in the form
of sheets and rods, and turns out a finished
product.

The accompanying illustrations show a
factory in the manufacturing district of Man-
hattan (New York City), typical of the lat-
est methods in large-scale coudenser manu-
facture, When dnspecting it cne may follow

successively all stages of manufacture, from
the original punch presses and the auto-
matic screw machines that turn out small

parts from raw stock, to the final testing op-
cration in which each condenser is checked
for both efficiency and accuracy.

COMPLEX AUTOMATIC SCREW MACHINES

Fig. 1is a view of the main machine shop,
in which the stamping, turning, milling and
threading operations are pertormed. The
long boxes in the foreground, and the racks
in line with them further back in the pic-
ture, contain round and octagonal brass rods
ten feet in length. These are fed through
gquiding pipes into the automatic turret lathes,
which form tae first row of machines in the
picture.

Fig. 3. In the fore-
ground, the parts that
go to make up one con-
denser are shown. In
the middle background
may be seen the semi-
finished parts as they
come from the assem-
bling and riveting ma-
chines. The complete
condenser is at the rear.

Photo by courtesy of

Amsco Products, Inc.

TR

Each of these machines turns out some
specific small part of the many that °o to
make up a condenser, sucl as are seen in
the fO'e"u,mm ol ]10 Many of Ahc
machines per form several op(.rdt:'w.\ at once :
and all of them are eguipped w “turrets,”
liolding scveral tools for successive aperi
tions.  One machine, for example, cuts
lengths of cctagonal tod, drills and forms
one cnd, and turns down the other 1o make
a round bearing.  This part hecomes the
central porl?rn of the rotor shait.  Another
machine takes the same picce and mills three
sets of slots on three sides of the shafit.
Inio these slots the rotor plates are later
forced at high pressure, The latter opera-

(R3S

Fig. 2 (above). In
the foreground
may be secn the
most complex of
the automatic
_screw machines
which turn out
small parts for the
condensers.

Fig. 1 (below). A general view of
the main machine shop, bhowng a
battery of automatic screw machines
and, in the foreground, cases of raw
material in the form of rods. This
factory manufactures every part of
its product from sheet and rod stock.

Pliotos by courtesy of Amsco

Products, Inc.

Machinery has replaced most of the old hand methods.

tion is guided by hand, but the former is
entirely automatic.

Fig, 2 shows the machine that performs
the most complex function of all. It turns
out small parts, upon each of which seven
distinct operations are performed. Three
of these small bushings may be seen in the
lower right corner of the lavout of parts
in I'ig. 3. By the machine of Fig. 2 the
rod is cut off, drilled to two ditferent inside
diameters, turned down at one end, rounded

R e
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and countersunk at the other, and fnally
tapped for a machine screw and deposited in
the tray below the machine. Notice that
there are two revolving cutting-heads; and
that a faucet above each keeps the cutting
tool and the work constantly bathed in a
stream of mingled oll and water, or “soup.”
as it is called in shop parfance.

This machine requires uo supervision
whatever until the tools become dulled, or
until the ten-foot rod has been used up.
It works all day, practically without ad-
justment, turning out hundreds of intricate
parts per hour. Many of the machines that
perform simpler operations are .even more
rapid.

Aside from the automatic lathes there
are large punch presses that cut condenser
plates and end plates out of selid stock,
smaller presses for forming the cups that
hold the insulating bubﬂnl‘r’b‘ dssemulmg ma-
chines and riveters.

TOLLOWING THE STAGES OF CON-

UCTION

Fig. 3 shows, in ‘11(, foreground, all of the
q\rnlc parts that go to make up the con-
dth\c‘, just as they come from the automatic
lathes, punch presses, etc. Lven the small

screws and lock washers are made in the
same factory. In the middle background

may be scen the parts as they come from
the assembling and riveting machines: and
at the cxtreme rear the finished condenser
is shown.

When the unit parts come from the ma-
chines they are tested ior accuracy, and
then sent to the a<sembl?n° department,
Here the bushings, and similar parts, are
riveted to the end plates, and the stator and
rotor units are assembled. In the latter
process, all of thie plates are slipped into
grooves in a special machine, and the milled
shaits are forced into place under high pres-
sure.  As the plates are a hit too tthl\ for
the slots, the forcing process scrapes the
surfaces of botli plate and slot, and causes
a clean mctal to-metal contact, under pres-
surc; which is really as good a contact as
can be made with solder, perlnps better.
The p! lates, in addition, are “swedged” to
hold them in place to improve the contact.

lat is, the whole line of plates is stampcd
and spread slightly, close to the slot in the
shaft or supporting bar, removing any possi-
bility of its commg loose; and improving
still further the electrical contact between
plates and shaft.

(Contimued on page 1365)
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Radio Beacoh Guides
Night air Mail

By A. M. JACOBS*

The two articles below describe the latest improvements in radio

for airplane service. The first one deals with the guiding of

the planes at night, or during fogs, by means of radio. In the

second article is told how the ignition system of the airplane

motor must be shielded in order to reduce interference in the
radio receiver.

HE announcement of a radio beacon
tower, to be erected at Monmouth,
111, under the supervision of the Radio
Laboratory, McCook Field, Dayton,
Ohio, for the Air Mail Service, brings to  From a photograph of the
: N arrangement of the front
light another development by the Engineer-  Cooipic of a  standard
mff Division achieved in co- aperation with D.H. airplane; showing
the Signal Corps officers stationed there for  the battery and dyna-
the purpose. For sume time, test flights in met‘heer §2§er‘g§o:‘3e4 jiectk:nd
radio fuding have been conducted by \’Icf
Cook Field, using the beacon tower at Wil i i
bur Wright Field as a base. Pilots huvc
flown out and purposcly lost the:
using the direction-finding nals
only guide in returning home. Within a
radius of 200 miles, these experiments have
invariably been successiul.

The former method by which this was ac-
complished was known ‘as the cqui-signal
system.  The present one, which has heen
in use for something more than a year, is an
outgrowth of the old equi-signal system, and
15 known as the interlocking-sional syster
That is, the pilot tl)’i11g to keep his course
in the dlr«.ctmn m the transmitting beacon

T et

i3 flashing, the pilot knows he is on his
course. To either side of the course, the
component siguals operate 1'013_\'5, which, in
turn, cause (he sclector to close the cirenit,
lighting a green or red light. These mdicate
the pilot is on the right or left of the course,
respectively.  For economy of space, these
light I)ulU:, arc of small, C'wmm'x» tree size.
Perfected, the <1(lm heacon hound  to
be of inestimable value, especially on set
courses, such as are used in airway-flying
hears certain signals. To the right and leit and by the Air Mail service. It is past the
of the course, these sienals have somewhat experimental stage and success for it is as-
vo cluiacter ol the Mares N aiid “AT }\urcd. ".lcst:s s.:m.\\r the \;.mdl mdicator to
cpectively. he a most promising improvement.
FOLLOWING THE COURSE BY EAR
On the course, where these two interlock-

How Airplane Telerhones Are

ing signals arc of the same intensity, a Shielded

third signal is formed, such as the Morse By S. R. WINTERS

T which is a continuous and unbroken

sound.  Hearing this constant sound, the ECENT newspaper reports of suc-

pilot knows he is on his course. cessful radio-telephone communica-
If the sound becomes broken into either tion between two airplanes i flight,

of the two signals before mentioned, he and between aircraft and ground

knows he is to the right or left of the course  radio stations, failed to disclose the under-
and must try for correction by resetting the  lying secret of this accomplishment, How-
nose of his planc until he hears the constant  ever, when we are told that the Air Service
signal once more. One difhculty with the of the War Department has devised a sys-
system has been that the flver has had to  tem for effectively shielding aircraft motors,
depend entirely upon his hearing, involving  so that they will not impart ignition noises
considerable concentration and the possibility  to airplane radio-recciving equipment, it can

of personal error. be realized that the chief obstacle to radio
A FLASHING BEACON IN THE PLANE reception when navigating through the air
To correct this difficulty a visual indicator ~ Das_been overcome.

bas been devised. This consists mainly of ~ Llectrical disturbance, caused by the igni-
N tion of airplane motors, has long been recog-
nized as the outstandmn mterfcrence to the
reception of voice communication on board
aircraft. Both the War D(partment and
Navy Department have attacked this problem,
realizing that two-way radio telephone com-
munication can not be established uniess
these airplane engine noises are suppressed,
or shielded against entry into the radio re-
ceiver. These organized efforts, however,
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have only met with partial success. The
truth is, the Naval Research Laboratory at
Bellevue, D. C., is now seeking a solution
to this problem. but results are not sufficiently
satisfactory to warrant publication of @
report.

nwhile, the Engineering Division of
ted States Air Service ha: coped wi ith
this difficulty for the time being, if it has
not offered a permanent remedy. Practical
results afford convincing proof of this state-
ment ; n.ﬂﬂczi_\', the reception of radio signal-
from broadcast stations located at St. Louis.
Chicago. and Cincinnati, when airplanes arc
in flight in the vicinity of Dayton, Ohio.
By virtue of this same arrangement, (wo-
way voice communication has bcen mnducted
between an airplane in flight and the McCool
IField ground radio station, 75 or 80 miles
n.tuvel.mo The volume of these signals
has been reported. officially, as being good.

SUPERSENSITIVE RECEIVERS

While the Air Service has installed the
most sensitive type of radio receiver on its
airplanes, namely, the super-heterodyne, this
of itself has not accomplished the satisfac-
tory results reported. In fact, the more
sensitive the rcceiving set, the more disturb-
ing is the noise emanating from the motors
of the airplane. Radio fans who use super-
heterodyne receivers can testify that they
are so extremely sensitive that the electric
fan, clectric sweeper, or other simple elec-
trical appliance, operated by a next-door
neighbor, may <¢reate annovance when re-
ceiving  signals  from broadcast stations
Thus, it is reasonable to assume. the din
of noise resulting from a whirring airplanc
motor, in close proximity to the radio re-
ceiver, may sound like pouring lead on a
tin roof.

Captain L. A. Walton. of the Engineering
Division of the Air Service, McCook Field.
Dayton, Ohio. tells this writer that, “Since

(Continued on page 1340)

The illustration on the

This type of shielding far the ignition system right shows the type of
of the Liberty motors prevents motor noises radio set employed on the
from being picked up in the receiver. airplanes in the use of the

U Air Mail service.

: . The straps on each side
three small lights, mounted on the instru- of e SETiAR Carintiiate

ment hoard and connected with the receiving  in heavy springs, which
set, which flash constantly. The unbroken  are used to take up any
. l ol 1 b 1 locking £ 1l jars that might damage
signa O)t"une(_ y the inter oc_(mb ot the the delicate apparatus.
two separate signals, at a point of equal

intensity, causes a relay to operate a tele- T
phone selector, which, in turn. causes a

U

white light to Rash. While the white light

*United States Army Air Service.
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Thirty Years Ih the Dark Room

The Experiments of D. McFarifan Moore

a3

Y3 HE greatest advances of modern
science will depend, not as indirect-
ly as some might think, upon the
phenomena resulting from the com-

bination of clectricity with a vacuum.” This

prediction was made more than a quarter
of a century ago by D. McFarlan Moore.

It was made at a time when the in-

candescent lamp and the experimental

Geissler tube were the only devices i which

this combination had been used except by

experimenters in a very few research labor-
atories. At the time it was considered
startling, or f{oolish, depending upen the

D. McFarlan Moore, from a photograph taken
in January, 1896, when the young inventor was
beginning to attract national attention,

mental attitude of those who read it. Today
it has become so obvious that it appears
trite,

Hardly had the prophecy been uttered when
the world was astonished by Roentgen’s
discovery of the X-ray tube. This was fol-
lowed by a brilliant succession of other in-
ventions; Moore’s own series of gaseous con-
duction lamps, the Fleming vaive, the Cooper
Hewitt light, the audion, the photo-electric
tube, and dozens of other developments have
appeared, all making use of electricity op-
erating in a vacuum. And the most arrest-
ing feature is the probability that no more
than the surface of this great field of de-
velopnient has been touched. Scientists as a
group feel certain that motion pictures by
radio will be a practical possibility within
a few years; perhaps sooner. The develop-
ment of this new field is tied up inextricably
with various forms of the vacuum tube.

Since his first prophecy, and down through
the entire development of vacuum-electric
devices, D. McFarlan Moore has been as-
sociated with the industry more closely than
any other single individual. e has un-
doubtedly spent a larger number of hours,
day and night, winter and summer, year in
and year out, on this class of scientific work
than anyone clse in the world.

THE REASONS OF “THE DARK ROOM”

At the outset of his great life work, the.

electrical glimmerings that were developed
in vacuum tubes were so faint that Moore
kuew a ‘“dark room” would be required in
order to study them intelligently. But more
was demanded than a dark room. There was
needed in addition an abiding faith in the

unseen; a belief, though perhaps blind, in
what the future would bring, and which
seems to lodge strangely in the brains of
a chosen few.

The period of Moore's employment with
the first Edison company, reviewed in the
last issue of Rapro News, saw the beginning
of many ideas which later were developed
more fully. In the early nineties lie invented
and patented several devices, one of which
was an electro-magnetic steering control for
arge vessels. While still head of the
draughting department of the IEdison com-
pany, he received off of positions with a
number of newly-formed coucerns, cne of
which was organized hy Mr. Ward Leonard,
whose name is synonymcus today with elec-
trical resistances of all kinds., Moore pre-
ferred to remain with Edison, however,
until the opportunity came to orgauize a
company of his own.

One day late in 1891 Moore happened to
notice in the [Llectrical Record a squib stat-
ing that only .3 of 1% of the cnergy in the
coal pile was turned into light by the meth-
ods of lighting then in use. As he pondered
upon this enormous waste, the ambition sud-
denly grew within him to supply humanity
witlt a more efficient form of illumiration,
with something approaching true cold light.
It was to mean years of lhope and
failure, faith and disappointment, and un-
ceasing toil many hours a day before the
goal appeared possible. At one time death
waited just around the corner, and at many
more times than one the end of financial re-
sources was imminent., ITad he realized all
of this in advance, the young inventor might
have been tempted to take the easier path
that offered itself many times while he was
head draughtsman for Edison.

THE “TURN-DOWN” ELECTRIC LAMP

Moore’s first really novel idea in the con-
struction of an electric lamp came in Feb-
ruary 1, 1892, IHe happened to be holding in
his hand a carbon lamp with a broken %la-
ment, but still attached to the socket by a
flexible cord. He noticed how dim the light
was when the ends of the filament vibrated
back and forth, barely touching one another
at intervals. This appeared to be a good
way of making a “turn down” lamp, and
he decided to construct one with a vibrating
contact in the hase. In consequence he spent
some evenings filing and fitting and adjust-
ing a medel in his boarding house room, aud
then showed the finished model to somc
friends. It performed its work quite satis-
factorily. He then called on the late T. C.
Martin, then editor of “The Electrical En-
‘gineer,” and asked his opinion of the inven-
tion. Martin said it was worth $10,000, and
advised Moore to go to E. P. Thompson.
The resulting interview caused Moore to
prove his faith in his idea by making his first
patent-money cdeposit-—$40.00.

STEERING BY ELECTRICITY

On April 25, 1892, Moerc's first patent
was allowed. He calied his device the “reg-
ulating socket.” On May 24 of the samc
year he installed his electrical steering gecar
on the monitor Miantonomoh, and had an
adventurous first voyage, steering the ship
himself. An article on the steering gear was
published in “The Proceedings of the Insti-
tute of Electrical Engineers” for June, 1892,
and another in Franlk Leslie’s Monthly.

In the next year or two Moore experienced
most of the sensations of hope and hopeless-
ness, imminent success and heart-breaking re-

The fourth installment of a biography written by A. K. Laing, of Ranio NEews, telling of
Moore’s experiences after he left Edison and organized his own Flectric Com pany.

verses, that come to every voung inventor.
He learned as well of the suave audacity
of the business world when dealing in ideas.
Tt was in this period that he invented “‘elec-
trical writing,” one of the most important
advertising ideas ever cvolved, and was
argued out of his right to the invention by
his finaucial backers, at a price vastly below
its truc worth.

But experience, the great teaclier, is more
effective the more one loses, and it is prob-
able that this and other reverses were worth
the price paid. IFor Mocre socn learned how
to deal with busin men, and while he has
never let the business side of his nature ef-
fect or overlap the idealistic side, he was
able in later years to hold the whip hand in
controversies with financiers,

On June 20, 1894, Moore was admitted to
the American Institute of Electrical En-
gineers. When elected hie was the youngest
man who had been so honored. His election
was due in part to his granted patents, but
perhaps in a greater extent to the articles
that he had read and published on wvarious
theoretical aspects of the new industry and
on allied topics. The inventor, indeed, states
that his best biography would be a volume
containing all of the articles and speechies
that he has made public at fairly regular
intervals throughout his career. It would
form a select record of the most important
workings of his mind; it would be a bi-
ngraphy of the brain.

PREDICTED ARTIFICIAL DAYLIGHT

The most important of the early articles
was published in Cassier’s magazine for July,
1894, It was cntitled “The Light of the
Future,” Today Moore admits tnat it was
an air castle, built of light. It was more
than that, it was prophecy, the second startl-
ing prophecy of this man’s career. Moore
calls it a dream because it was hased upon
no actual experimentation whatever. But it
was perfectly sincere, for it described a
method of illumination which he felt abso-
lutely sure that he would be able to develop,
given the capital and resources.

The Cassier's article sketched a radical
departure from the lighting systems then in
vogue, Instead of coucentrated points of
high brilliance scattered about a room, he

The actual criginal model of Moore's “Turn-

Down’ electric lamp. A vibratory contact in-
side the glass is operated by an external
magnet.
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Chauncey M. Depew posing for a photograph
taken with the aid of the Moore light exhibited
at the first great electrical show.

foresaw a method that would have broader
light surfaces at a lower intensity, and
cmitting colors that would blend to equal
daylight. It must be remembered that the
vellow light from the carhon filament lamp
and the bluish light from the arc were the
only types then in use. In addition, the il-
lumination would be of a type much more

" efficient than was possible by means of in-

candescence, in which heat is an unavoid-
able factor of loss because it is the cause of
the light, and must be present before light
can be produced.

During the summer and carly fall of 1894,
Moore was making plans to strike out as an
tndependent worker, and to devote all of
his time to the development of his ideas.
Finally, in October, Moore signed an agree-
ment with Messrs, \\"Cssels, Wallach, and
Livingston, providing that he should work
upon vacuum-.u‘x hehting for one year, and
that they should hucmcc him and share in
the profits of any practical development.
Livingston was the hardest to win over, but
the continual advice of Wallach finally broke
down his resistance. He capitulated with
the remark, “Oh well, I might as well do
that as blow it in on the races.” Livingston
was a man who boasted that he had never
done a day's work in his life

In this manncr was organized “The Moore
Electric Company,” and D. McFarlan Moore
entered upon his life work, which has never
ceased to hold the interest of the electrical
world,

But Moore entered as well upon a heart-
breaking strain of untimited duration. It
must be remembered that his backers were
practical men, whose investment was mailc
for profit, nothing more. They expected
quick results, aud cash returns. Moore found
himself faced hy the mecessity of giving
periodic  demonstrations shiawing what ad’
vances had been made. Otherwise aid would
have been withdrawn. Cantinually he realized
that a demonstration was expected, and that
he had wothing to demonstrate. Plonecring
in an entircly new field is not an occupa-
tion productive either of peace of mind or
of infallible results. Moore had his troubles,
mental as well as financial,

THE VALUE OF IGNORANCE

His first dark room was located in an al-
most deserted incandescent lamp factory at
321 Sussex Street, Harrison, N. J. Teday,
speaking of his work in this laboratory,
Moore says, “Much depended upon the vigor
of vouth, and upon not knowing too much.”
\Imvrc believes firmly that knowledge has
been one of the greatest deterrents {o the
progress of the world. The more of hard,
cold fact one acquires, the more weird and

fantastic become any idcas outside of fact.
The comparatively ignorant youth has in
many cases gone ahead with an idea that
the learned man would have dropped as
idiotic, and the inexperienced youth has
proved the correctness of the idea and

scrapped old erroneous concept ions, There
are many treatis n x1stence, \‘xmen in
the nineteenth cen ', “proving” that me-

chanical flight is impossible. th two boys
named Wright, who were ignorant of these
proofs, went abead and ﬂcn Moore, in the
same manner, was told that a gaseous-con-
duction lamp was impossible. Even after
this type of lamp had been passed uporn fav-
orably by the patent office scientists cuntin—
ued to disbelieve. Inceed. this patent was
later disallowed, because the m\cntlon op-
erated on no known principle.” Moore went
to Washington and had to make an actual
demonstration before his patent was issued.
The financial backers arranged for Moore
to call in Wall Strect once a week for his
salary. Each time he JDDEdI‘Cd he was asked
if the light was finished. The financiers had
no idea of the time and experimenting neces-
sary in bringing about a revolutionary scien-
tific achlevemelt So the weelly report be-
came weekly crucifixions, and for months
and years the voung inventor continued
struggle along, making onc smal! advance
alter another, always bringing the goal
nearer (o lact, farther from fancy. Yet the
vears were full of trouble and disappoin:-
ment. At one time the doctor told him that
unless he went to live in a high climate and
took better care of his health he would be
dead within three months. But he worked on
steadily, helding to life d\ he held w Dhis
dream of better light, by sheer force of will.

FIRST AMERICAN “X-RAYV

Early in 1896, Moore moved to the second
of his scries of dark rooms. This was lo-
cated at 52 Lawrence Strect, Brooklyn. For
the next twelve vears it was m he the scene
of countless experiments which led, at last,
to the development of the \loow Llo b

When the first deseriptions of Roentnena
X-ray tube filtered across the Allantnc,
scientific opinion divided between calling it
an exaggerated gewspaper story and calling
it an actual fact. Moore was called upon to
make an experimental model, the first ever
made i1 America. It was unsuccessiul, how-
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ever, due to the use of crown glass, the lead
content of which filtered out the X-Rays.
The reason for this was not known until
later.

In this period of his work, Moore came
into contact with most of the eminent scien-
tists and many of the great public figures of
his day. Michael Pupin, Governor Morton,
Admiral Sicard, A. B. Chandler, Chauncey
M. Depew, Parle Benjamin, and many others
either called at his laboratory or evinced
great interest at various demonstrations that
were given. By the end of 1896 Moore was
heginning to realize his dream. What he
wanted was a bright glow, set up in a par-
tial or complete vacuum, by the passage of a
current of not too high potentu] It soon
became possible to produce this light with
high voltages from a leu.sformer, but the
problem of practical installation at competi-
tive cost was still very great.

In consequence Moore worked on through
the closing years of the century, ganv fre-
quent public demonstrations and arousing
widespread public and scientific interest in
his work, waiting for the more complete ful-
fllment of his drcdm that was to come later.
The history of these years is mainly a record
of minor developments, each bringing the
goal a bit nearer, none a radical advance.
The work was concerned in the main with
two  problems. One was to discover a
proper gaseous content for the tubes. The
other was to devise the hest manner to cause
this gas to glow by means of electricity. In
working on the latter problem many forms
of transformers, interrupters, alternators,
etc.. were tried. Polyphase current were
used as well. The positive column, or bright-
est portion of the light set up in a Geissler
or Crookes tube, was used in most of the
experiments, but thc short negative glow por-
tion also was used in a part of the work.
This was another feature that was declared
impossible until it was done.

Moore's recognition was not to come until
after the entry of the new century; but he
worked on quietly and ccaselessly, winning
the {friendship and admiration of many of
the foremost men of his time, laying the
foundations of a new branch of science, and
paving the way to a hetter understanding of
many of the problems that would come up
in the great new industry of the twentieth
century, Radio.

Moore measures the progress of his many invcuntions by the series of **dark rooms” in which they

were developed.
Sussex Street,

Herc he may be seen with his assistants in the first dark room, located at 321
Harrison, N, J.
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The heat waves, as well as the light waves, of an ordinary searchlight may be used to control the speed and direction of a torpedo. This illustration
shows a torpedo, equipped with sensitive heat detectors, being guided by a searchlight situated on the shore.

Confrolling Power and Mofion By Radio

HE history of wireless telegraphy is

as old as that of the human race. It

is only recently that we have come to

look upon it as a new science. This
is due to a widespread misappreheusion of
the meaning of the name. The only new
feature is the application of Hertzian waves
as a more efficient means of signaling. As
this new system is so much betier than any
of its predecessors, we have come to forget
that the semaphore, the heliograph, even the
smoke cloud of the Indian and the drum of
the African savage, are all instruments for
wireless telegraphy, in the true sense of
the term.

It is customary at the present time to use
the word “wircless” to embrace all forms
of signaling without wires, and “radio” to
designate the restricted field of Hertzian
waves. But even this Is a misnomer.
“Radio,” in its proper sense, refers to dany
kind of radiant energy; and takes in, there-
fore, sound, heat, visible and ultra-violet
light, as well as Hertzian waves.
CONTROL WITHOUT PHYSICAL CONTACT

Radiodynamics is practically the only
science to which the prefix “radio-" is prop-
erly applied. Broadly speaking, ' radio-
dynamics is the science of controlling mech-

anisms at a distance, without the aid of
wires or other connecting materials, It
does not imply the transmission through

space of enough cnergy to run a motor, but
merely the transmission of impulses by
means of which some mechanism at a dis-
tance can be conirolied. For example, let
us suppose that there is a steam  engine
fired, and ready to start at a movement of
the throttle. If :his throttle is built with
great care, it can be turned om or off with
the pressurc of a finger; yet this slight
action will liberate hundreds of horsepower
of energy. If we can construct a radio re-
ceiving set with an amplificr power{ul enough
to build up a received signal until, passing
through a magnct, it could be made to open
the throttle, we can start this engine by
merely depressing a key hundreds of miles
away. This is a crude instance of the func-
tion of radiodynamics. It is intended to
show the wide difference between the scope
of this science and the dreamed-of radio
power transtission, which has the function
of supplying energy, not comntrol.

radiation may be used with success.

By A. K. LAING

Radzjodynamics, or the science of controlling mechanisms at a distance without the aid of con-
necting wires, is not restricted to the type of waves used in broadcasting. Sound, light, and heat
This article describes, in a non-technical manner, the vari-

ous systems that have been used.

Any radiodynamic system may be divided
and classified as f{ollows:

(1) The controlling station, or transmitter,

(2) The medium for conducting impulses
radiated by the transmitter to the receiving
station.

(3) The detector, or receiving station.

(4) The local mechanism for releasing
and directing the focal source of cnergy,
called relay, sclector, ctc.

(5) The source of power to be controlled
by the distant station. -

(6) The actual mechanism (torpedo, or
airplane, for example) that i1s to be directed.

In describing the practical systems of ap-
plying radiodynamics, however, we are able
to condense these six divisions nte two. The
first is the apparatus for the transmission
and reception of the controlling erergy. The

second includes the bodies or mechanism to-

be conirolied.
FIVE MEDIUMS OF SIGNALING

An analysis of the first of the above two
divisions reveals five principal systems that
have been used. Generally speaking, all
these utilize forms of radiation of one kind
ar another, although the second and third
differ in structure from the rest.

(1) Light waves, visible and ultra-violet.

(2) Sound waves in air, earth and water.

GAS CHAMBERS

PLATINUM

Di1sC
MERCURY COLUMN
IN CAPILLARY TUBE

FiG |
A very sensitive heat detector. Heat waves
falling on the platinum disc warm the gas in
the adjacent chamber, causing it to expand
and force the mercury column to the contact
wires.

CONTACT WIRE

(3) Earth conduction of electric charges.

(4) Hertzian or “radio” waves.

(5) Heat, or infra-red waves.

Although its  roots extend hackward
through time to a period before the dawn
of written history, radiodynamics as an or-
ganized scicnee may be called no more than
thirty ycars old.  Teledynamics, which is
a broader science, inc radiodynamics
and control by telegraphic means, .15 now
about one hundred years old ; and really dates
from the invention by Morse of the telegra
phic sounder, and its refined form, the relay.
In one form or another, the relay is the
most important nstrument in the apparatus
to be controlled; for it has the function of
releasing a local supply of energy upon the
reception of a much smalier amount of en-
ergy from an outside source.

CHOICE OF MEDIUMS

The most importaut cousideration in the
first division of radiodynamics, that is,
transmission and reception, is the type ol
energy to be uscd, inspection of the fore-
going table shiows that we have at least
five distinct forms of radiation from which
to choose. In radiotelegraphic communica-
tion, Hertzian waves ouiclass so completely
all other types that it will be a matter of sur-
prise to many to learn that scund and heat
waves had been used, quite successiully
as the ‘former, in the control of distant mov-
ing objects. At the present time it seem$
likely that Hertzian waves will become,
eventually, the Su‘.ll\lill'd_fOl‘m of communica-
tion in radicdynamics; but in the past,
searchlights and submarine bells have been
nsed with about as much reliability as could
be had with Hertzian-wave transmitters. -
This is due to the importance of several
considerations, aside from the actual transfer
of energy. Directional characteristics, free-
dom from interference, opportunity for
working euatirely unknown to a possible ene-
my—all these tend to make the use of each
of the above five forms of energy desirable
under certain specific circumstances. These
considerations will be taken up separately.

SOUND WAVES

The use of sound waves in air, as a means
of eontrolling mechanisms at a distance, is
impractical, if for no other reason than that

IS
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sound travels more rapidly and to a greater
istance underground or in water. The fact
that it takes a sound wave nearly five scc-
onds to travel a mile in air might prove a
very great fault in time of war.

Sound under water, however, has proved
very valuable in pure radiodynamics, and
for modified instruments working i the
same mediuin. The sound waves may be
created in any convenient manner, such as
striking a submerged bell; and the receiving
device may be any typc ol microphone, prop-
erly incased to protect it from water. The
energy creaied in the diaphragm of the
microphone can then ])L converted into clec-
trical impulses and made to actuate control-
ling devices, by opcrating a relay.

One practlcal use to which sound-wave
radiodynamics has been put is detection of
submarines, through the reflection of waves
sent out by a ship or shore station. When
such an apparatus is made 1o work auto-
matically, and ring an alarm bell, ithe action
is truly “radiodynamic”; but when a human
listener is ecmployed it becomes merely a
form of communication.

THE EARTHQUAKE DETECTOR

The seismograph is an instance of sound-
wave radiodynamics opcratvnﬂ in the earth.
In this case, the “‘transmitter” is not of
human origin, being some kind of earthquake
shack. The sound vibrations from such a
source frequently travel through the eutire
carth, actuating ‘“earthquake detectors”
everywhere.

Our interest, however, lies more in the
deliberate control of some moving object
than in such chance manifestations as the
above. Unfortunately, from the point of
view of Locarno, -the object usually selected
as typical of radio contrul is a torpedo, or
an airplane leaded with bombs.  Perhaps,
in the near future a valuable peace-time usa
for radiodynamics will present itself; but
in the course of this article the tnrpe(lu will
be uvsed as an illustration of the practical
application of racdiodvnamics.

LIGHT WAVES

From the carliest times light waves have
heen used in signalling devices of one kind
or another. Until the last half century,
however, the human eye has been the only
satisfactory receiving device. Cumbersome
photographic pll)(,x\SL‘" were devised to use
in this type of signalling, but none of them
was practical. In the radiometer (described
and illustrated in a foregoing article on page
1131 of last issuc), and in various kinds of
photo-electric cells, we now have proper re-
celvmnr instruments for ll"lDUlSCs transmitted
by means of a beam of | But {further
experiments in this field have shown that
the visible rays of the spectrum are inferior
to waves longer and shorter, when control
at a distance is desired.

Ultra-violet waves have the property of
facilitating the discharge of electrons from
ncbduvd\'-clm“od conductors ; and this fae-
tor has been utilized to cause an electrical

THIS CIRCUIT
CLOSED

SOLENOID —

FiG. 4

In this type of selector the solenoid pulls the

armature, and turns the wheel through one-

sixth of its circumference, causing the contact

piece ‘C” to close the various circuits succes-
sively.

effect at a great distance, by means of a
beam of ultra-violet waves. This system
has the added advantage that the beam of
rays will be invisible to anvone unequipped
with a special detecting or filtering device.
HEAT WAVES

The infra-red. or heat waves that lie below
the visible spectrum of light, have proved
to be tiie most practical in radiodynamics,
with the possible ekccpuun of Hertzian
waves. One reason for this may be found
in the fact that the average searchlieht beam
is composed of less than 10 per cent. of the
visible rays, and per cent. or more of
infra-red rays. At the present day it is
impoessible to produce “cold light,” or any-
thing approaching it, on a commercial scale.

Another reason for employing radiant
heat, as a medium for radiodynamics, lies
in the fact that it is comparatively easy 1o
build sensitive detectors of this form of
cnergy.  During the late war instruments
were developed, so sensitive that they weuld
1espo'vi to the heat radiated by a single
candle, at a distance of one hundred miles.
This is an exaggerated example, it is true,
and has little practical value, due to the fact

The tendency of a current, traveling between

two buried plates, to spread over a large area

is used at times for communication, and for

radiodynamics as well. When the key is closed,

a difterence of potential will be felt between
Pl and P2.

that nearcr radiations of all kinds weuld
entirely upset the balance of the instrument;
but it serves to show the ext reme
of wl
capable.

USING INFRA-RED WAVES

In all practical infra-red radiodynamic
wark an urdinury high-power searchlight 1\
employed as the “transmitting instrument.”
As the visible rays emitted by the secarch-
light are not used in ener ng the receiving
mstrument, they may be fltered out; and
the actual energy beam will be invisible to
the naked eve, just as in the case of the
ultra-violet radiations.  The distance at
which a sear beam may be used with
success is limited, due to the spreading of
the beam. One with a diameter of five feet
at the scarchlight usually spreads to a ai-
ameter of five hun(lred feet at a distance of
ﬁvc or ten miles. It may be possible to
combat this spreading tendency still further
in  designing warchhghts specifically for
radiodynamic work, In ordinary search-
lights, however, the spreading effect is nec-
essary as, for example. it may be necessary
to jlluminate the full length of a war vessel
at the distances noted above.

There are several kinds of detecting de-
vices for use with infra-red radiations. These
rays may be made to cause the following
effects:

(1) Expansion of solids and of gases.

(2) Molecular stresses in gases.

h such an instrument is theoreticallyi
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Two solenoids, arranged in the manner shown
above, may be used to control the rudder of a
torpedo or other moving object, when radio
impulses release the current of a local battery.

(3) Change of resistance in electrical con-
ductors.
(4) Thermo-electric currents.

A SUPERSENSITIVE THERMOMETER

One simple and cfficient form of radiant
heat detector is shown in its fundamental
form in Fig. 1. It consists of two glass gas
containers, connecied by a capillary tube
containing a thread of mercury between two
threads of alcohol, The thin platmum disc
which forms a wall of one of the containers
is exposed to the radia . 11(1 conducts
heat w the adjacent gas chamber. This
c:‘.uscs an expansion of the gas. an d forces
the mercury column to move along the
capillary tube until contact is established
with both of the electrades sealed in its
walls,  Similarly, a reduction in leat c’lu:v
the to contract, and the mercury move
in the other direction, breaking the ccntach
Thus, a very minute change in temperature,
at a considerable distance, cun be made to
liberate a large amoaunt of current in the
local circuit connected to the two contact
wires in the bulb.

The thermostat, such as is commonly used
to regulate furnaces automatically in many
buiidings, may be built in a much more deli-
cate and sensitive manner, to be used as a
detector of radiant heat. While it is nnt
as sensitive as the mercury-gas relay de-
scribed above, it is more rugged and, at
shorter distances, will give more reliable
results.

[z

w

EARTH CONDUCTION

One of the oldest means of wireless teleg-
raphy using electricity as energy is l\nown
as earth conduction. It is dependent upon
the fact that a current traveling through the
earth, such as is set up in the “ground re-
turn'” of a telegraph system, does not travel
in the direct path between two terminals.
but spreads out over a large area. This is
illustrated in Fig, 2. Here we have an elec-
trical circuit completed by the earth between
two buried plates. Most of the current will
flow in a rest d area, as shown, but a
small part of it will talke a circuitous path
that actually covers two or three thumnes the
distance hetween the plates. A difference
of potential is set up in the ground betw em
the two plates. Therefore, on the principle
of vofmge drop between points of differing
potential, any two points (PyP,) in the
field of the plates, provided their ratios of
distances irom both plates are not identical,
will have a different potential, and a current
will flow in a wire connecting these two
points. .

It is obvious that the effective potential
decreases with the distance from the plates,
so the maximum distance at which an appre-
ciable current can be noted is limited. The
system works very well in water, however,
and finds a practical application in guiding
ships into harbor through a dense fog.

In practice, several submerged plates are

(Continued on page 1366)
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How Radio Tubes Are Evacuated

" By Dr. CHARLES B. BAZZONI{"

In this latest of his series of articles, Dr. Bazzuni gives a most interesting and clear descrip-

tion of the different types of pumps used to exhaust the air from wvacunm tubes.

He also de-

scribes a method of cvacuating tubes that carn be used by the home experimenter at a very small

HE growth of modern radio has

been due almost entirely to the de-

velopment of the three-electrode

vacuum tube, which has been due, in
turn, to the progress of research in general
physics; bearing particularly on thermionic
emissions and on the technigue for th 1).
duction and control of high vacua. Since
progress in these different, yet related, lines
has taken place simultaneously, each step
forward in one field stimulating an advance
in ancther, it is not correct to say that
improvement in vacuwm apparatus has made
possible the radio tube in its present Torm.
Nevertheless, it is plam that the modern radio
tube would never have been produced, it the
madern vacuum pumps had never been in-
vented.

Questions as to how a tube vacuum can
be produced renewed or altered, have come
up time and again in the experience of every
active radio amateur. It may bhe that the
worker wishes to replace the filament of a
favorite tube which has burned out and then
to re-evacuate the bulb; or it may be that
he is filled with a desire to improve on the
electrode arrangements in a regulation tube—
an gperation demanding the release of the
original vacuum and subsequent repumping.
Speaking generally, however, there is no
subject in the radio field on which the
ordinary amateur has less knowledge than
on this subject of vacuum production—a
state of affairs existing partly because radio
publications have devoted little attention to
this phase of the art.

AN UNSUCCESSFUL EXPERIMENT

We have known of an actual case of two
energetic, but misguided, experimenters who
reconstructed a number of tubes, producing
the new vacuum by lung power- -one suck-
ing on the end of a rubber tube slipped
over the tube tip, while the other did the
sealing off. Needless to say, these tubes
had very short lives.

In this article we propose to describe the
methods by which evacuation of air can
be successfully carried out. Although these
methods generally involve the use of some-
what expensive apparatus, which the ama-

outlay

teur is not likely to

of funds.

liave at hand. it is,

nevertheless, well for the tube-user to have

a de
is done in practice.

to describe one or two
cvacuation which

methods of

te understandi

ng as to how the thing
We shall also be able
practical
careful

ughly

experimenter can carry out himself at a

small expense.

HOW PRESSURE 1S GAUGED

In the frst plac

e, let us see what is

meant by “normal atmospheric pressure,” and

how fractional press:

like other gases,

indefinitely : and if i

wes are specified.  Adr,
a tendency to exp and
t is not confined, it \\111

be completely dissipated, its niclecules ﬂ)mp;

FIG ©&

FIG. 7

Fig. 6 shows a slow but effective Sprengel
mercury pump and Fig. 7 a Guichard type of
Sprengel pump.

off in all directions.

This is what would

happen if we released a volume of air in

interstellar space.
earth, however, the

*Professor of Experimental Physics. Universitv of Pennsylvania.

At the surface of the
air is held down by

DG YIUBALICL e mniniee

Fig. 3 shows a piston
type air pump that
may be used for either
exhaustion or com-
pression, depending on
whether the vessel is
attached to either E
or C. Fig. 4 is a
Geryk pattern pump,
whose limit of ex-
haustion is .05 of a
millimeter. P is the
piston: RR the piston
rod; V, upper valve;
V. the piston valve;
[, to evacuated vessel;
and LL, leather piston
washer.

UL BRI AT,

gravi th‘oldl force and is cwmpru;ul by the
\\eJnht of the air lying ov it up to the
limits of the atmuosphere. The atmospheric

< WATER IN

FlG.

pattern. 1 and 2 are the valves,

pressure is, consequently, at its maximum at
the surface of the earth and decreases with
the elevation.

The pressure is equal to the weight of a
column of air of a unit cross-section from
the place of measurement up to the top of
the atmospherc. Such a column, over an
area of one square inch, weighs about fifteen
pounds. The weight of air on a square foot
is, consequently, about 2,160 pounds—over
a ton. Since the superficial area of the
human body is about cight square {eet, we
Qllh‘dil] an enormous pressure, due to the
air; but we do not feel this, since it is bal-
am,gd by air pressure from the iuside.

It is gustomury to measure D'cs\ures in
terms of the column of mercury which they
will support—normal pressure supports, for
instance, 30 inches (76 centimeters) of
mercury. With this in mind, it is easy to
understand what is meant by a pressure of
“14 inch,” or of “1 centimeter,” or of “1/100
of a millimeter,” and so on.

METHODS OF PRODUCING VACUA
Air can be removed {rom a bhulb by
pumps of various types, by absorption in
certain materials as charcoal, bv chemical
action as_in “flashing” electric light globes,
or by using an C]LCI.I‘IC discharge in a cer-
tain way. Practically, ho“c\cr, if we wish
to pump out a bulh which contains air at
atmospheric pressure, we must start with the
use of some kind of air pump. 'lhm article
does not pretend to be a complete treatise
on the production of vacua; yet it will be
well at this point to clmmv air pumps on
the basis of construction and operation, as
follows :
(1) Water or steam injector air pump
(water aspirators),

(2) Ordinary piston air pumps,

(3) QOil-sealed piston air pumps, of the
Geryk pattern,

(4) Oil-sealed rotary air pumps, of the
Trimount pattern,

(5) Staticnary mercury air pumps, of

the Sprengel pattern,

(6) Rotary mercury air pumps, of the

Gaede pattern,

(7) N \lcrcury jet diffusion air pumps, of

the Langmuir pattern,

(8) Rotary cylinder molecular pumps,

of the Holweck pattern.
THE ASPIRATOR

Pumps of Classes 1 and 2 have only sec-

ondary uses in modern practice, but they dre,
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Diagram of a rotary oil-sealed pump, where D

is the rotating drum; P-P, steel plates in a

slot, held apart by springs, S; I, the inlet; and
O, outlet; N, expansion space.

nevertheless, very convenient in an experi-
mental work shop.

The water aspirator (I7ig. 1) 15 screwed
to an ordinary water faucel. It costs two
or three dollars. At the top, inside, is a
small jet opening into a larger tube. The
pressure in the narrow part of the jet is
below that of the outside air, due to the
high velocity of the stream; and the air is,
therefore, forced into it and carried out of
the discharge pipe. This operation causcs
atr to flow in continuously through the side
tube.

It the water pressure is about that normal
o city mains, say 30 to 40 pounds per
square inch, a considerable draught of air
will be drawn by these pumps. making them
useful for drying out bottles and for similar
purposes.

When attached 1o a vlosed receptacle, as,
for instance, to a bulb which is to-he evacu-
ated, the limiting pressure reached is, how-
ever, never very low. At the best, less than
99 per cent. of the air may be drawn out;
so that the normal pressure of 70 centi-
meters of mercury (30 inches, roughly) may
be reduced, at the best, to about 1 centi-
meter (14 inch, roughly).

In any case, since the evacuated bulb must
always be filled with water vapor, the final
vacuum pressure must at least equal the
vapor pressure of water at the temperature
of operation. This vapor pressure itself
is around 145 centimeters, at ordinary room
temperature.

Recently, some high-pressure stcam
tor pumps have been introduced whi
considerably better; but these require high-
pressure steam and are of no interest to
amateur laboratory workers.

THE OLD-STYLE AIR PUMP

The “ordinary piston air pumps” are of
the pattern used originally by workers in
reduced pressures a hundred years ago. They
consist of a piston moving in a cylinder:
valves being provided, as shown in Fig. 2:
opening  and  closing  from the pressure
changes, due to the movement of the piston.
When the piston is drawn up, valve | closes.
and the pressure in the cylinder is
The air in the bulh B then expands, open
valve 2, and part of this air passes into
the cvlinder. When the piston is pushed
down, valve 2 closes and valve I opens.
The air in the cylinder then passes out
through valve 1.

It is evident that at cach stroke a fraction
of the air in the bulh B will he removed
It is also evident that, no matter how often
the piston is operated, some air will still
remain in the bulh. When the pressure of
this air becomes insufficient to hLift valve 2,
evacuation will cease. In some pumps, these
valves are operated mechanically by push
rods, but even with this improvement, the
limiting vacuum attainable is not good. One-

tenth of an inch (2.5 mm.) may sometimes
be rcached., but a Y-inch to Yi-inch limit
is more usual.

OIL-SEALED PUMPS

A principal cause for this linnt in vacuum
is the presence of a certain amount of “dead
space” below the piston n lowest posi
tion, in which the contained air is continu-
ously  compressed and expanded without
evacuation. Fig. 3 shows a typical pump
of the kind here described.  Such pumps cost
from ten to fifteen dollars.

Pumps of Class 3 are improvements on
i 2 pumps in two pects; first, their
valves arce operated mechanically, rather than
by air pre e, and, secondly, the “dead
space” is eliminated by filling the bottom
of the cyiinder with a poal of oil info
which the piston descends.  These improve
nments are of great importance, since we
are enabled thereby to att immediately
a (comparatively) very superior vacuum.
Such pumps are extensively used at the
present day, particularly in ficld work, or
where portability is desired.  With them. it
15 quite easy to reach a pressure of 1/10-
mm., or semeiimes as low as 1/20-mm. These
pumps, when well made and in gocd condi-
tion, are also rapid in action. One of them
will. for example, produce a pressure of
1/20 mum. in a 3-quart bulb in about fifteen
minutes,  begiuning  at  full  atmospheric
pressure.

las

THE GERYK PUMP

Fig. 4 shows the coustruction of a Geryk
pump, When tie piston is dewn, it is com-
pletely immersed in the pool of oil at the
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bottom of the cylinder—the valve in the
piston heing, at this point, opened by striking
against the bottom of the casing. When the
piston is up, the upper valve is lifted by
the top of the piston and the two
pools of oil combine—thus making cer-
tain that the air space at the tap is com-
pletely eliminated.  Here, as with a water
pump, the hmit vacaum is determincd
by the vapor pressure of the liquid. Now,
dry oil has a very low vapor pressure, but,
unfortunately, oil readily takes up ' water
drom the air. Once it has done this, the
limit of the vacuum rises to the vapor pres-
sure of water and the pump does not operate
well.  With “all oil pumps, therefore, great
care must be taken to keep water vapor
out as far as possible, This can be done
to a large extent by introducing bottles of
calcium chloride, which absorbs water, into
the vacuum line,

As is evident from their complicated con-
struction, Geryk-type pumps are compara-
tively expensive—costing around $100. They
are readily operated with a hand lever and
arc effective and convenient. They do not.
however, produce a sufficiently good vacuum
for “hard” radio amplifyving tubes.

PRODUCING COMMERCIAL VACUUM
BULBRBS

Whien we <ome to the rotary oil-sealed
vacuum pumps (Class 4), we are speaking
of devices which are actually used in manu-
facturing, not only radio tubes, but also
electric incandescent lamps and similar ap-

pliances. This type of pump was, appar-
eatly, first introduced hyv  the German
physicist, Gaede.  The Trimount pump,

which is extensively used commercially, in-

(Continued on paye 1355)

CONSTRICTION
NECESSARY
FOR SEALING OFF

4

H, heater coil, of nickel wire, for healing tube; G, Guichard-Sprengel vacuum pump, clamped

to table: B, hand blow-pipe for sealing-off;

F. foot bellows for air supply.
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A Radio Sounder and [nterference Eliminator

In this article Capt.

N THIS paper will be described the in-
ception and subsequent development of
a theory which bas resulted in a pat-
ent, granted to the writer under date of
November 25, 1925, on “Radio-Sounders and
Interference Eliminatars,” after pending
since the spring‘ of 1923, A number of as-
pects of the case will be discussed: how
the idea was hit upon: the use to which the
instrument may be put as a radio sounder
and enunciator; its value as an interference
climinator; and, finally, the most important
function to whiclh the principles here in-
volved may be put; namely, radio control
HOW THE IDEA WAS FOUND

The writer was stationed, during the fall
of 1922, at Ohin & University as  as-
sistan: professor of Alilitary Science and
Tactics. Capt. James A. Code, Jr., the
senior officer on duty with the signal unit
at that university, organized a vesearch
fahoratory and placed the writer in charge.
The object of the laboratory was to z\ﬁu::(l an
opportunity to develop any interesting idcas
that might present themselves. As assistants,
there was a staff of very zealous and ambi-
il enginecring
fems was that of
constructing a radio-controlled wagon to be
used for demonstration purpeses in a lecture
the writer was asked to give I)Ltmc the local
chapter of the American Institute of Ilec-
trical Engineers

When we exp 1wced difficulty in employ-
ing the Hammond patents to make the ap-
paratus worlk, a student, Paul Edwards, sug-
pested the use of the well-known principle
of the tuning farks as a means of differential
control, It will be recalled that Bell was
engaged with similar  apparatus \\'hcn he
discovered the principles invalved in  the
telephone.  Further difficuity in actuating
the tuning forks was encountered, because
of the feeble currents of the plate circuit
of an audio f eucy racdio amplitxcr; but
just as we were ahout to despair of our
cfforts the idea was conceived ()f inserting
a telephonic relay between the fork coils to
impart sullicient energy to set thie forks into
motion.

A patent is now pending on this use of the
tel (‘1)Lumg relay and it i35 mentioned to carry
the reader through the stages which led up
to the principles involved in the patent now
under discussion. A telephonic relay, by
the way, is nothing but a telephone reeciver
with a contact which engages a point on the
diaphragnt as the latter vibrates. When

tious students of the elec
college. One of the first pre

materially aids in the reception of radio signals.

By CAPT. H. W. WEBBE*

Webbe describes the conception and ultimate invention of a device that
It will be well worth the time spent in its

perusal.

sufficient amplification is usea, such as a
No. 7a W.E. power amplificr, the action of
such a relay is quite positive and cflective,

Noting with the finger that the diaphragm
of the telephonic relay made a perceptible
movement under the influence of a musical
note coming in over the radio, the writer
casoned as follows: “ILf I stretch a violin
with a tlmm')auu\ dcviu to tune it,
across the diapliragm of the receiver, so that
it will bear upon a ridge in the center of the
diapbragm; and tune the wire to the fre-
quency of the incomi ng musical signal: will
not the wire go into motion, as it would if
bowed on a violin, emitting a loud, clear
musical note? If the wire does go into
motion, caunot that motion be put to some
practical use, by having it engage a con-
tact; or, i the wirc is of steel, having it
vibrate in the presence of a magnetic field?”

This was the hypothetical qucstion The
working out of this query and the results
obtained form the subject matter of this
paper,

AS AN INTERFERENCE ELIMINATOR

If across the diaphragm of any sensitive
“phone,” a wire is stretched in such a way
that it rests on a small ridge in the center
of the diaphragm, and il a thumbscrew is
provided to change the tension on the wire
the result s an interference eliminator. N
that it is not callor! “a o static climinator’;
there is Static will eventu-
ally be | uni m]\mtalt by inereased
power uutpa'l: and may be alleviated by any
method  which  will increase the ratio of
signal strength to static in its milder {orm,
but a stitic eliminator is, more or less, an
idle dhream,.

Continusus-wiave siguals can be made to
nass through the musical scale merely by
heteradyine tuning.  Let us, by turaing the
thumbscrew, set our wire lr> any noie de
cided upon :ml tune in on our radio station.
Wiien the C.W. radio note is in resonance
with the fundamental {requency of the wire,
the wire emits a loud, resonant tone many
times in excess af the si I the receiver.
Here is where the pr le of interference
climination comes in. > noises which are
i the recciver, such as ordinary static, spark
signals, or jamming C.\V. signals. not being
1 resonance with I

e wire, do not affect it

The point can bc better illustrated by a
concrete example.  The model was given a
short tryout one night at station WVZ,
located at JFort Hayves, Columbus, Ohio. The
operator on duty, pointing to a SCR-140 re-

Fig. | is a diagrammatic

ff

side view of the device
showing the receiver In

fixed position,
Fig. 2 is a similar view
showing the receiver free
to move in a vertical di-
rection.

Fig. 3 shows the device
connected to an audio
amplifier and the re-
ceiver adapted to be
either fixed or movable.
A Baldwin recciver 7 is

placed under a vibrating
wire 2. The wire rests
lightly on a raised ridge
1 on the diaphragm of the
receiver 7. he wire is
further supported by the
bridges 3-3 and held fast
by set screws 6. Thumb
screw 5 tightens or loos-

ens the wire.
Fig. 2 shows a contact

6 F1G.3

which engages the wire
5 when in motion and gives
a tone to the receiver 7.

" +Signal Corps, U.S.A., Member ALE.L.

s

ceiving set, said: “\When the batteries are
charging in the basement we cannot use that
set because of the 60-cycle hum. I will go
downstairs and turn on the charge and we
will see if we can copy one of the stations
on the Pacific Coast by using your sounder.”

The charge was started. There was an
irritating static gr‘nd in the air, which, in
addition to the 60-cycle hum of t]lL CLdmm"
circuit, rendered the set practically unserv-
iceable.  The interierence eliminator was
hooked up and tuned in on a station on the
Western coast. The operator copied with-
out trouble.

The station had been {forgotten when,
twenty minutes or more later, it came in

4 5]

ab

FiG.4 %

This diagram is 2 plan view of the sounder
device, The numbers are similar to those in
the other diagrams,

again, and the sounder emitted a loud, pleas-
ing call. The strument had acted as an
enunciator, and in such a capacity it has a
valuable mission. or example, take a sta-
tion like WV C, Fort Leavenworth, or any
station that operates with a number of wave-
ICII},:L]I,\, during standby periods, or at night.
At such a \141 on Lhese wave-lengths could
be put on enunciators, cach wave and enunci-
ator tuned to a different musical note.
AS A MAGNETIC FILTER

The principles involved in this patent per-
mit the use of a magnetic filter, whereby
the signal 15 made dependent up‘n a vibrat-

ing wire, rather than on the disturbance in
the ether. A C\V. signal is coming The
diaphragm 1s in motion, and beca it is

in resonance with the wire, the wire goes into
motion.  If we allow this steel wire to
vibrate in the presence of a magnetic field,
such as the eoils of an a ary receiver,
it cuts this field anr' induces a current into
the auxiliary This current, put
through an audio {requency amplifier, gives
a pleasing signal in a pair of lCd(lath

It is obvious that no interference can be
received in this secondary,, or auxiliary cir-
cuit, since the tone is dependent on the
movement of the wire. One must he cau
tious here, however, for interference, when
of sufficient magnitude, destroys the original
identity of a signal.

APPLICATIONS TO RADIO CONTROL

Now we come to the most important
function of this uwentmn, its application to
radio control. If the schematic drawings of
@he patent are examined, vou will obse: ve
in one of them that a contact is provided
to engage the \\ 1c when it goes into motion.
In the patent this contact is to pick off the
signal by a purely mechanical device, which
also obviously eliminates inter ference. This
is merely a hy-product, however, and not
the moest Jmnur‘nnt use.

What the writer wishes to show is that
this contact and the principles involved in
this patent have a wider application, Sup-
pose we have a wire stretched across a dia-
phragm and bearing on a raised ridge in
the center, as already mentioned. What
really lmppem is this—when the vxbratm“
diaphragm is in resonance with the wire it

(Continied on page 1354)
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Speech Currents [n Radiophony

N better understanding the underiying

principles of radiopliony, the novice has

difficulty in grasping the why and the

wherefore of the complicated apparatus
and its action in speeding the voice across
the vast space without the aid of wires.
Some homely comparisons can be made with
s1mp]er and more familiar apparatus which
is in daily use.

In the first place the acticn of a micro-
phone, a small battery and a phone recciver
in a simple circuit is morc or less understaod
at once by the most uninitiated. With the
battery inserted in series with the other com-
ponents, there is maintained a steady flow
of current consistent with the emf. applicd
and the total resistance of the cimuit When
the vibrations of the air caused by the voice
impinge upon the microphone .11.,11)‘11(1;1111.
occurs a varying pressure upon the

”mnu]c> transmitied through the

lapl The alternate
3 UT Complkanun Cl the “’I‘(llhlltb C<lll\L
rnate stages of resistance in the circuit.
arly corresponding with the vaice vibra-
tions there are produced variations of the
current flowing in the circuit of which the
carbon gra lU]C: the battery and the receiv-
ing phon are components.  In the :Lcu’ving'
phone fairly accurate 'L[)lh([d(_ll ons of
al ¢ are transmiitied
through the action of the diapls
rendering operative the simplest {orm of
phane circuit.

RADIOPHONY

However, in radiophony there are many
d'fliculties to overcome and more complicated
apparatus involved. In the first place, to
attempt radiophony by the use of induction
currenis between two simple phone cirenits
weould be resultant in the cs e of speech
over only infinitesimal distances. Long dis-
tance effects from one circuit carrying speech
currents are impossible in practice through
the medium of pure induction, without the
ch{)llCJUOl'l of most enormous powers whnse
ponderous effects would be most unsatisfac-
tory for the transmission of speech. Earth
conduction transmission is effective over only

8y JOHN F. BRONT

An excellent exposition of the theory of the transmission of radio telephony waves.
enthusiast should be familiar with this part of the theory of the science.

Every radio

Wire Telephony

Telephony

I \\‘ Aerial

it
}

Diagrammatic description of the manner in which swﬂab are conveyed over the telephone line
and, at the bottom, over the air by radio.

short distances with any amount of power.
Closed circuits with concentrated inducl-
ances ave feeble radiatars of clectromagnetic
disturbances in the ether.  Take, for instance,
the Ligh \fohdgc power lines which cause
many amateurs difficulty in rcceiving when
their antenna is close to these lines. If an
experimental antenna is erected at a moderate
distance, no radiation is detected from the
power lines, even though the tension of the
carried may he as in case of some
lines upwards of 80,000 volts, even 120,000.
Radiation from any given circuit depends
greatly upon the frequency of the current
flowing in that circuit. In the case of the
power line, the frequency in most cases is
the standard commercial 60 cycles and the
line acts only as a most extensive Joop sys-
tem.  Were the frequency, say, of 10,000
cvcies with little or minimum impedance on
the line, the effective radia-

tion \\uul(l be increased to a

T:;nsmission by inductive effect

areat cxtent. Opcn circuits
are more effective radiators
of energy than closed ones.
Aithough all cireuits radiate
to some extent, one in which
a high frequency current is
flowing and which is of the
apen or antenna type will he
the most prolific in radiation.

In studying long distance
effects from radiating circuits
we must not confuse wave

. AT ——— rme——wrw )

At the left is shown the differ-
ence between transmission by an
inductive effect coupling the two
* circuits and below the trans-
mission by waves in the cther.

On the right are shown sustain-

ed and modulntcd direct current

and high frequency current, giv-

ing an idea of how the cutrent is

affected by audio frequency
current.

O B =t A

propagation with purely inductive etfects.
Referring again to the simple circuit de
scribed at the beginning of this paper, the
voice current effects possible between two
such circuits are due snlely to the interlink-
ing of lines of force of one circuit with the
conductors of another similar circuit. It
is manifest that since there is little or almost
negligible radiation into space (never to re-
turn), there is proportionately small possi-
bilty of long distance effects upon other cir-
cuits. These distant effects are not caused
by direct induction from the actual mag-
netic field of one circuit but by disturbances
caused in the ether Dy portions or quantities
of the force in the field being thrown off,
and which never return but go forward and
outward in the ether without returning upon
the collapse of the magnetic field around the
conductors of the original circuit.

We have referred to the fact that a high
frequency current in a circuit will radiate
more energy in proportion than is thrown off
by a circuit carrying a lower frequency.
Supposc we compare the effects produced in
two circuils, one carrying 60 cycles and an-
other carrying 800 cycles? It will be demon-
strated by simple tests that the latter will

(Continued on page 1370)
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ustoined direat  currant
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Ma ted direct current
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Tracing [nterference to (ts Lair

5 N S— T e T

Here is a photograph of the kind
of equipment that is reqguired to
make a study of the sources of in-
terference from power lines. A
small radio receiver which can
be ecasily transported, a coil an-
tenna and batteries are all that
are required for the general study.

b extraneous noises—sputtering, hissing,

crackling, grinding and crashing sounds

—mar the clarity of music issuing from

your radio receiver, the usual procedure
is to draw up a blanket indictment against
static,  Therein you unjustly malign “Old
Man Static,” the arch enemy of radio recep-
tion, to e sure, but a factor that should not
be held responsible for all the ills which be-
set radio communication.

The occasion for your denunciation of at-
mospheric  disturbances may owe its true
origin to the ringing of your neighbor’s door-
bell, the buzzing of an electric sweeper or
battery charger, or the operation of an X-ray
apparatus or violet-ray machine. That is to
say, clectrical devices and leaking power lines
create objectionable disturbances in your ra-
dio receiving set, and in the absence of spe-
cific evidence you may wrougly blame static.

“Radio reception 1s, in some localities, seri-
ously disturbed by interference arising from
efectrical apparatus in the vicinity.” declares
the Radio Laboratory of the Bureau of
Standards, upon having concluded recently an
exhaustive study of such possible sources of
interference. Equipped with a coil antenna
and a sensitive radio receiving set, radio in-
spectors of the United States Department of
Commerce may be seen tracing electrical in-

terference to its lair. Once the source of such
trouble is determined, the co-operative effort |
of users of radio equipment and the owners |
of electrical devices of disturbances alone |

can mitigate the disturbing effects.
“Part of the disturbance from electrical

By S. R. WINTERS

The great bugbear of radio—interference—is being thoroughly investigated. Interference is of

two kinds, man-created and nature-created. Iun this article is explained how various power

companies, the Bureau of Standards and certain Universities are studying, with great thor-
oughness, interference arising from sources of clectric power and power transinission lines.

devices js practically inevitable and must be
regarded, like atmospheric disturbances, as
part of the inherent limitation of radio re-
ception,” asserts Dr. J. IT. Dellinger, Presi-
dent o1 the Institutc of Radio IEngiacers, as
the result of analysis of :he findings of res
cent trouble-hunting crrands by private in-
dividuals and Government radiw inspectors.
“In other words,” to quote this racio au-
thority, “the limitation upon radio reccption
is not only the distance and the power of the
transmitting stations and the sensitiveness of
the receiving set, but also the omnipresent
background of slight electrical disturbances
which drown out signals below a certain in-
tensity. This background of clectrical dis-
turbances is the underlying rcason why re-
ception from local stations is inherently su-
perior to rcception from distant stations.”

mcuns have proved their efficacy in lessening
the amount of extraneous noises, caused by
the “age of electricity,” that secp their way
into your radio receiving sets. An outline
of the sources of such disturbing factors and
the methods described by the Radio Labora-
tory of the Bureau of Standards should elic-
it widespread interest among radio amateurs
and broadcas: listeners. A recital of these
sources and means of eliminating them sug-
gests methods for adoption by radio commun-
lties so afflicted.

A frequent cause of interfcrence is the
presence of alternating current power wires
near the antenna or receiving sct,” indicates
this Government report based on an exten-
sive study of electrical interference with ra-
dio reception.  “Low frequency voltages
(usually 60 cycles) are induced and the re-

' iz

AP

A well-known car
is used by one con-
cern to carry those
making the study
over the wvarious
districts covered
by their power
lines. Needless to
say, care must be
exercised to keep
the interference
from the ignition
system of the au-
tomobile at a min-
imum.

A T T

L
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et
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Trouble-sleuthing excursions, however, af-
ford proof that much of the disturbing ef-
fects caused by leakage of power lines and
sparks from electrical devices may be elim-
mmated or minimized. TFilters, shiclds, chokes,
and other artificial methods or precautionary

e

The Potomac Electric Company
makes its investigations from the
same truck that carries the line-
men and their tools to their job.
The truck therefore serves both
its usual business of taking care
of repairs and installations. and
the new one of carrying the ap-
paratus for studying interference.

s

sultant current flowing in the receiving cir-
cuit causes a ‘humming’ sound in the tele-
phone reccivers. The low pitch of the hum
will usually identify this source of interfer-
ence. A method of eliminating or at least
reducing the magnitude of this interference
1s to place the antenna as far as possible
from the wire lines and at right angles to
them.  When the interference cannot be
eliminated by such means. the proper choice
of a receiving set may help. An inductively
coupled (two-circuit) receiving set is less
susceptible to such interference than a single-
circuit sct. The usc of one or more stages

“of radio frequency amplification should also

help to filter out the audio frequency inter-
ference. It has been suggested that audio
frequency interference micht be shunted
around a receiving set having a series anten-
na condenser by comnecting between the an-
tenna and ground terminals of the set a high
resistance, which will offer lower impedance
to the audio frequency than the set itself.

“Sparks are praduced in the normal oper-
ation of many tvpes of clectrical apparatus
(such as motors, doorbells, buzzers, gaso-
line engines, X-ray apparatus, violet-ray ma-
chines, same forms of hattery chargers, rural
telephone ringers, heating-pad thermostats).
Sparks are also sometimes produced at de-
fective insulators, ‘ransformers, etc., of elec-
tric wire lines. Sparks usually give risc to
electric waves which travel along the electric

(Contimied on page 1332)
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An Automatic Double-Range Receiver

close coupling.
in one set of coils.

Here a new circuit in which,

By SYLUAN HARRIS

contrary to the general rule, no attempts are made to avoid
On the contrary, the operation of the set depends upon close coupling, at least
The set responds to two different wave ranges without using any kind of

switch of tapped arrangement, and is very suitable for both B.C.L's and Hams.

IME and again, readers of radic

publxcatxons and builders of radio re-

ceivers have been warned against the

ill effects arising from the employ-
ment of too close Loup]mg in the various
resonance transformers used in the tuned
R.F. receivers. The average rcader knows
little about coupling; he rarely has an idea
as to how close is “close coupling,” or how
loose is “loose coupling.” In the December,
1925, issue oi Rapio News I tried to pre-
sent some of this information in the article
entitled, “Coupling—Tight or Loose?” (Page
800.)

In that article, the results of some meas- -

urements made in the Rapio News labora
tory were presented; and if the present
reader has studied it, he will have some idea
as to whether the coupling in his coils 1s
10 per cent, or 90 per cent. He will also

The front view of the receiver is as neat as can

be. There is notbing there excepting what

is absolutely required. For the meanings of
the numbers see the full-page lay-out.

know what close and loose coupling mean;
hut he wiil not necessarily be acquainted
with the various effects that follow when
different values of coupling are cmployed.

REASON FOR LOOSE COUPLING -

The reason why Joose coupling is so offen
employed in tuned R.F. amplifiers is that
we do not desire reaction between the two
circuits to occur. When a current flowing
in the primary coil of the resonance trans-
former induces a current in the sccondary,
this secondary current establishes a magnetic
ficld, which reacts on the primary winding.
As a result of this. the effective inductance
of the secondarv changes with the wave-
Jength very considerably ; and it is this cffect
that limits the wave-range of a receiver
more than anything clse.

Many will tell you that the reason why
vour receiver does mnot tune down to 200
meters is because there is too much dis-
tributed capacity i vour coils. Bosh!
(Unless you are using multi-laver coils.

which, we all know, passed out of vogue
qome time aﬁo) It is true that the presence
of coil capacity helps to limit the wave-
range, but this effect is very little com-
pared with the f!cmca.se of inductance due
to the close coupling. This also helps re-
duce the signal strength in the reeeiver in
many cases; but the coupling generally is
not so close as to decrease the signal
strength materially.

In the paragraphs above we have been re-
ferring more particularly to the resonance
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transformer which has a tuned secondary
and an wnfuned primary.  When both the
primary and secondary circuits are tuned,
very different results are obtained and, in
fact, a considerable increase in the energy
. ¥ . B .
Here is the plan view
of the automatic re-
ceiver. The numbers
of this photo agree
with those on the
full-page lay-out (page
1289), where their
m(amngs are glven
Note the neat ar-
rangement of the
parts.  without due
crowding, behind a
standard-size panel,
The gearing of the
condensers, 3-6, re-
duces the number of
controls to two, mak-
ing the set conveni-
ent to tune.

transfer from the primary to the secondary
can be secur T is the reason why. in
(lx transmitting stations, the antenna circuit
and the closed oscillatory circuit are each
separately tuned to the desired wave- length.
TOO MANY CONTROLS TO HANDLE
The application «f the principle of the
resonance  tragstormer cmplonnn variable
condensers. for tuning both primary and
secondary. results in the tuned primary and
tuned secondary circuit, which was em-

% CONDENSERS LOCKED N
TOGETHER |

L« ClLosE RourLeD |\
‘

PRI, T
L,  FIG. | J

The operation of the set is based on the phe-

nomena which occur in the coupted circuits

shown herec. The secondary circuit becomes

resonant to two different frequencies. on ac-
count of the coupling.

ploved for a loug time in radio receivers.
I fact, it provides thc most cﬁcwlt method
of tuning. The difficulty lies in the fact that
extra coutxols are required, and the tuning
of the receiver becomes more difficult. On

The double-range ef-
fect is plotted in the
log curve of Fxg i
The top curve is for
the broadcast range,
and the lower for the
amateurs. To the
right is shown the rear
view of the receiver.
The numbers are the
same as those on the
full-page lay-out. The
specifications for the
antenna <oil, 1 and 2,
and the c)ose coupled
resonance  transform-

er, 4 and 5, are given

in the working pl:mg

on page 1288, and

must be followed ex-
actly,

MY

this account, the tuned primary circuit was
rejected by designers of sets, especially when
the five-tube set came into vogue, with its
three R.I°. stages. There are four oscilla-
tory circuits in such a receiver; we have only

two hands, and three dials are about all that
one can manipulate simultancously. Hence,
the antenna circuit was made untuned, or,
as 'he chwm ts5 would have it, aperiodic.

¢ are going to use a resonance trans-
former in thc set to he described here, which
has both its primary and secondary tuned.
Flowever, we are going to find a way in
which this can be donc without increasing the
nuwher of controls.  Furthermore, it will
not he a five-tube set, but will employ only
three tubes, and beaides all this, it will have
the tollowing features:

ADVANTAGES OF THIS RECEIVER

It will be an automatic two-range re-
ceiver without any range-shifting
switches,

It will be about as selective as one could
want a radio receiver to be. There will
be no difficulty in tuning through any
or all of the Jocals when hunting for

It will be regenerative. so that there will
be plenty of R.I%. amplification.

It can be used for receiving two stations
simultaneously, if these are working on
the proper wave-lengths.

It will have neither more nor less con-
trols than the ordinary regenerative
three-tube set.

It will furnish plenty of volume.

It uses two variable condensers, which
work on the same dial, in spite of
which fact no hair-splitting need be
done to balance up the condensers.
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What more could one want? But to find
out how all this is done, we must first con-
sider the circuit shown in Fig. 1, upon which
the design of the circuit is based. This fAig-
ure shows a source of alternating electro-
motive force, I4, connected in series with a
variahle condenser and the primary of a re-
sonance transformer. In the sccondary of
this transformer, there is also a variable
condenser.  The coupling between the coils
is supposed to he rather tight.

UTILIZING CLOSE COUPLING

Now, supposc that cach ol these (that 1s,
the primary and the secondary circuits) is
tuned separately to the same frequency. Or,
in other words, let us suppose that the cou-
densers are lashed together, so that no mat-
ter where the dial is sct, therc will a]\\'u)>
be the same amount of inductance and the
samc_amount of ecapacity in each of the
circuits.  The circuits will theu he resonant
for currents of two different irequencies,
one higher and the other lower than thic fre-
quencey for which the circuits are tuned. No

doubt many of our readers have noticed
PRIMARY SECONDARY
TERMINALS ) TERMINALS
v 3" DIA. )
A 24— / !
v\\ !
f !
L }
i ,
]
oo | /
N
l u‘f
Y }"f’\m \\\
PRIMARY - 9 TURNS oF }
N& 22 D.C.C. WIRE. SECONDARY
PRIMARY WOUND ON 12 TURNS OF N®22
TOP OF SECONDARY D.C.C. WIRE

The dimensions must be followed very carefully

in building this set, as the slightest deviation

in the diamecters, number of turns, etc., will

unbalance the inductances. This is the an-
tenna coupling coil.

this effect, as it often occurs in radio re-
cejvers.

Tor instance, when receiving a certain sta-
tion, it s often possible to notice two posi-
tions of Lhe tuning «dial where this station
will come in strong.  Geunerally these two
positions, in the ordinary receiver, will be
only a division or two apart on the dial,
or less, depending upon how close the coup-
ling between the circuits happens to be.
Sometimes the two positions are so closc
together on the dial that thev cannot be
dlstmguisllcd apart. and then we merely say
that tite tuning is broad. Actually, the tuning
may not be broad, but, at least, the effect
is tire same as that of broad tuning.

THE MATHEMATICAL FORMULAS

But to get back to our circuit, we are going
to utilize this effect for obtaining two tuning
ranges. The closer the coupling between the
two tuned circuits becoime, the «farther apart
will the two frequencies be at which the
circuits are resonant. The rclation between
these two frequencics and the matural fre-
quency of the tuned circuits is given by
these formulas:

f0 f0
fi=m—and f,=——
Vi4+k vV1i—k
in which f, is the vatural frequency of the
tuned circuits, {, and f, are the two resulting
frequencies at which the circuits will Dbe
resonant, and k is the co-efficient of coupling,
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tionally unbalanced as much as 30 or 40
divisions on the dial. This is a very inter-

esting feature about this system, and is ~

worth a little experimentation.

So it will be scen that the mere unbalanc-
ing of the circuits by a division or two on
the dial will not produce any serious results.

The fundamental circuit
arrangement aroun d
which  the receiver s
built. This  circuit is
evolved from the circuit @
of Fig. 1, by replacing the
generator with the an-
tenna and ground, and
using intermediate tuning
circuit between the tuned
circuit of the detector and
the antenna system.

The two circuits have beenn designed to be
AUDIO

@ @@
AMPLIFIER

o

I\

R s

FIG 2

as explained in my article, "Coupling—Tight
or Loose?” before referred to.

Now, the value of the coupling k may
be so chosen that the relation between the
two frequencies, f, and f., may be almost
anything we please. Ifor instance, suppose
we want the one frequency, [,, to be twice
the other frequency, %, By means of these
formulas, we find that for this case the
eoupling must be about 60 per cent. This
is the value of coupling that we use in the
set described in this article.

APPLYING THE PRINCIPLE

We will now sce how the principle is ap-
plied to the vadio recei 5 [
15 a simple matter to replace the scurce of
high frequency oscillations, E, with a pick-
up coil coupled fo an antenna circuit. We
can also casily connect an electron-tube de-
luuu across the terminals of the sceondary

sndenser, and we can also increase the am-
ition _b\ making the tube circuit re-
tive.  These d(dlllUHS to I'ig. 1 are
shown in TFig. 2.

Attem have often been made in the
ordinary R.IF. amplifier to tic two ¢f the
iable condensers, either on the same
ft, or by means of gears or pul lle To
Cmblc the condensers to we n sy ron-
ism and to tune in the stations properly,
it has been found necessary to make the
tuning of the various stages a little broad.
T is because it i1s not possible to build
coils which are so identical that the tandem
condensers will always cause each circuit to
resonate exactly. In this circuit, however,
it will be found puzcctly ieasible to do tlns
on account of the closeness of the coupling
between the two tuned circuits. Therefore,
the two condensers shown in Fig. 2 are
geared together by means of a rack and
pinions, as shown in :he illustrations.

To satis{y the reader that this can be done
in practice and work perfectly, it may be
mentioned that it is possible to *une in the
local stations, and a few distant ones, even
when the two condensers have been inten-

¢

7

n

CONDENSERS
® GEARED TOGETHER
! N
®
9T.#22 1 “39T#22 ‘29T
DCC. | DCC.  *22
! 2% DIA. D.CC.
— [2T.*22  TUBE 3% Dia

205C TUBE
o FiG s

The complete wiring diagram of the receiver.

those on the full-page layout, where their meanings are given.

A~ B+oDET

A+£B— B+l90V.

The numbers on this diagram are identical with
The audio frequency amplifier

is as usual, the only variation being in the design of the tuned circuits,

ilentical.  The coils have been so designed
that the sum of the inductances of the 1)1ck—
up coil 2 and the primary 4 is equal to the
inductance of the secondary coil 5. The
two variable coundensers are also identical,
and are geared together by means of the
rack and pinions so that their capacities are
the same at all dial settings.

The log of this receiver is shown in Fig.
3. It will be seen that there are two ranges.
The set has heen so designed that the upper
range covers the broadcasting wave-lengths,

1Y
SDACEB k
. Pl
b
if |
-
= |
4 MOUNTING BRACKETSY \ SECONDARY
EQUALLY SPACED 29 TURNS OF
Ne&.22 D.CC.

PRIMARY- 39 TURNS -7
OF N2.22 D.C.C WIRE

WIRE @

This is the eclose-coupled resonance trans-

former. The diameters and number of turns

must be followed very carefully. Number 22
D.C.C. wire is used throughout.

and the lower range covers the amateur
band.  As we have seen before, the circuit
is resonant to two different frequencies (or
wave-lengths) at any position of the con-
densers. Therefore, it is possible to tune in
an amateur station and a broadcast station
at the same time, For instance, as shown
on the log curves of Fig. 3, when the con-
denser dial is set at 80, the receiver will be
tuned to an amateur wave-length of 172
meters and a broadcast wave-length of 336
meters at the same time,

The rcader may raise the question, “Will
this not lead to a good deal of interference?”
The answer is, “No.” DBecause it is next
to impossible that these two stations will be
located in the same part of the country, or
will be transmitting at the same time. More-
over, it will be found tha fferent settings
nf the wvariometer will be required for ampli
fving these two wave-lengthis, so that this
makes the possibility of interference nil.

Thus we have a two-range receiver, as
we mentjoned before, withou: any switches
or plug-in coils. We have also a duplex
receiver, which may also be utilized in a
system of secret transmission with a spe-
cial transmitter. It will also be found by
the experimenter that this is about the most
selective receiver that he has ever uscd.

(Contimied on page 1290)
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Many home-made
“B”-eliminators  fail
because the parts, al-
though perhaps excel-
lent, are not mutually
suited. This elimina-
tor overcomes the dif-
ficulty.

Left: The Raytheon tube,

which is the heart of this

eliminator. It has no fila-
ment.

NE of the outstanding disadvantages
that confronts the fan, who wishes
to construct a "B power supply
unit at home, is lack of knowledge

in the choice of parts that will work in
harmony. This is especially true of the
filter system, which must be designed with
great care in order to suppress the ripple
of the pulsating direct current delivered by
the rectifier tubes or cells.

The photograph which is reproduced upon
this page sliows an arrangement of standard
parts that has been approved by the engineers
of a prominent radio manutfacturing concern.
Each of the components has been designed
or chosen especially for use in conjunction
with the others. As a result, the builder
finds himsel{ free from the annoyance of
making further adjustments and substitu-
tions when the eliminator has been completed.

The tube used is the Rayvtheon Rectifier,
described on page 613 of Rapio News for
November, 1925, As this tube has two small
anodes and a large cathode, full wave-rectifi-
cation is obtained with one tube. In addition,
the tube has no filament, and thus dis longer
in life and more cconomical in operation
than the hot-cathode type.

As the theory of this tubc has been pre-
sented fully in the article referred to in the
above paragraph, this paper will be concerned
with details of assembly only.

LIST OF PARTS

The following parts are recommended for
use m c<_vl_unnct1<_nl with one another:
In the illustration the 10-uf. condenser is
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A “B” Eliminator from Matched Parts

By GEORGE AMES

step-down transformer.
choke coils.

rectificr tube.

10-uf. condenser.

2-uf. condensers.
0.5-uf. condenser.
0.1-uf. condensers.
resistor, 10,000 ohms.
resistor, 15,000 to 150,000 ohms.
SPDT switch.

vacuum tube sacket.
binding posts.

L = = DN = D) = D) —

shown made up of fve 2-ul. units, as these
are obtained more easily than the larger
size. Any reliable make may be used.

This eliminator is as fool-
proof as one can be made
at present. The bank of
five condensers in paral-
lel, at the upper right,
serves to store energy for
unusual drains,

Plotos end diagram by
coitrtesy of Acme Appara-
tis Compainy.

P
r . * 5
\}w-wmfa A

smoothing out the rectified current; as prac-
tically noiscless eliminators may be con-
structed with much smaller condensers. This
large condenser acts as a storer of energy,
much in the same manner as a storage bat-
tery, which is sometimes connected across
the output of a generator to take care of
unexpected demands for current that will
be in excess of the generator output. The
Raytheon tube does not supply a high current
output, but its output is sufficient for all
normal purposes. When an unusual drain

is occasioned by a powerful low note, the
storage condenser bolsters up the normal
output.

It is important, in connecting the “B”

As in the case of any apparatus used in
radio equipment, it is of the utmost import-
ance that parts of the best workmanship be
employed. It is useless and a waste of time
for constructors to try to get 100% opera-
tion with 10% apparatus.

The baseboard arrangement and connec-
tions should be clearly understandable from
the i{llustration and the schematic wiring
diagram. Notice especially. that the {rames
of each condenser and choke, and of the
transiormer e grounded at some point.
This is very important. A small ground
symbol appears upon the diagram at every
point that should be grounded; and an in-
spection of the picture will show the cor-
responding drop of solder at each such point.

LARGE CAPACITANCE RE-ENFORCES
OUTPUT

‘Some builders may be surprised at the use
of so large a capacitance as 10-pf. across
the output. This is necessary, not solely for

60 CYCLES

J SWITCH

g e e | e
= = = =
HENERER
15000 T TECSTAT
12000 Yoy
i H"I‘/'( \\
L
ZMF CONO 2MF CONJD. .
SME ? T

= CONNECT 71O CAst

This schemalic wiring diagram preserves the identical layout of the photograph reproduced above.
Note especially the small ground symbols, marking the points at which the cases of the various

parts are grounded.

This feature is very important.

-~ lower amplification will result.

eliminator to the power circuit and the set,
to use closely bunched leads. Ordinary
twisted lamp cord is suitable for a connec-
tion to the light socket; and a tripie cable,
such as may be purchased in most radio
stores, may be used for the connections to
the set. If this is not available, use three
strands of lamp cord tied togcther in a
bundle.

The single-pole double-throw switch may
be used to disconnect the line voltage, as
well as to change ircin high to low voltage.
When it is in the vertical position the line
circuit is open. When changing the switch
from high to low voltage, it is necessary
as well to adjust the detector voltage, by
means af the variable resistor.

A “C” battery is an absolute necessity
on any set that uses moderately high volt-
age on the plates of the amplifier tubes. If
this “C" battery is not adjusted accurately
for a given plate voltage, distortion and
The follow-
ing table gives the exact voltage to use with
any tube, or combination of tubes.

C-BATTERY VOLTAGE FOR NUMBER OF TUBES
USED—HIGH VDLTAGE TAP

NUMBER OF TUBES 1 2 5 4 5 6 T §

Type of Tube

UV - (130

one or
TV19D, €299
plius one UX or 0X220...
CX of UXLIZ ...
0 or UX220 .......
C-BATTERY VOLTAGE
USED—HIGH
NUMBER OF TUI 1
UV2DI-A or C301.A -1
UVI9 ar €290 ......... 1
2014, S01A
plus one U'X or CX112...
Uvign, ¢
plus ene T
X112 or
X220 or

SPECIFICATIONS MUST BE FOLLOWED

Great care must be taken in the construc-
tion of the coils, especially in the construction
of the closely-coupled coil. The diameter
must be exactly the samc as indicated in the
diagrams, and the number of turns and wire
sizes exact. If there is any departure from
these figures, the co-efficient of coupling will
change, and the wave-ranges will change
correspondingly. Great care must be taken
also that the center lines of the two wind-

(Continued from page 1288)

ings of the closely-coupled coil coincide,

It is interesting to note how few turns are
required on the seconcdary of this coil, as
compared with the number generally re-
quired to tune with a 0.0005-uf. condenser
over the broadcasting range of wave-lengths.
The reason for this is: when we tune to a
certain station with this receiver, we tune
the individual circuits to a wave-length
either less than that of the signal. or greater.
depending upon which range we are work-

ing on. For the shart wave-lengths, the
closeness of the coupling so affects the in-
ductance of the coils that we can use more
capacity in the circuit; and for the longer
wave-lengths, we can use less capacity than
is ordinarily requived. Instead of using less
capacity. therefore, we are using less induc-
tance. which accomplishes the same results.
in addition to keeping the resistance of the
circuits low, and enhancing the selectivity
and sensitivity
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List of Broadcast Stationsin the United States

Radio | Radio % L2 | Ratio 2% 2 | Redio B L E
Cali  BROADCAST STA. | Gall  BROADCAST STA. e :E Call BROADCAST STA. & FE Call BROADCAST STA. AR
Letger Location Letter Loeation Fx £F | Letter Locaticn F5 &% | Lettor Location EE- 3
| o~ ~ o
KDKA, I KFWV, P 50 | WBAO, Decutur. IlL... 70 1ng | WFBD, 5
KDLR, KFXB, Lig 500 | WBAP, Tort Warth, s | WFBE, 10
KDYL, 1on | WBAX, Wilk WFBG, 160
KDzB, KFXD, 10 | WBBL, Riclmond, | WFBH, 500
KFAB, KFXF, ulwuu 8 500 | WBBM, Clile WFBI, 201
KFAD, » KFXH, El Taso, U | WBBP, Petos WFEJ, 100
IKFAF, San Juse, (¢ 3 Ab | KFXI, 4 | WFBL, se, N. 190
KFAJ, Toulder, Colo 0 KEXM, V/FBN, ewater, 10
KFAU, Idaho TI0 | KFXY, ¥WFBR, re, Md 251 100
KFEB, Mont. 50| KFYF, Ownrd, \WFBZ, il 254 20
KFEC, | KFYL, e 24 1gw
KFBIC, 100 | KFYR, arc 500
KFBL, W KGO, Ozkland, € .lx‘ 500
KFBS, s 15| KGTT, N 100
KFBU, Laramic W KEU, Hunelu 19
KFCB, Thocuis. Ariz. 100 | KEW, Dertland. 188
KFCF, Walle Walla, Wu 100 | KGY, Lucey, \ 10
KFDD, Rolse. Idahe.. KHJ, WGBF, Evan. 16
XFDJ, KHQ, WGBI, Scrantan, 19
KFDM, KIBS, Sa Johmm\\n 5
KFDX, KR, Seuttle, i B0
KFDY, KLDS, Indcpende - 29 19
KFDZ, { KLS, Oakland, New York, .\. 5 15.6  He0
KFEC, KLX, Ou = . Greenville, (4 236 15
KFEL, KLZ. WCAJ, University Pluce, Neb. 200 | WGBU, Fulfurd, 1 278 500
KFEQ, KMA WCAL, Nurthiteld, Minn. a0 § WEBX, Orons, M 252 1U0
KFEY, ' || WCAO, Baltimore, Mil.... 1np | WGCP, Newark, N. 252 500
KFFP, 1| WCAP, Washington, D. C 5 Oak Tark, 1M1, 230 500
KFFY, WCAR, San Antonio, rL\ ; Clearwater, Fla 266 500
KFGH, WCAT, Rapid D. Detreit, dMich... 1500
KFGQ, WCAU, Philudels Pa » Richmona LIill, 100
KFHA, KOA, Denver, WCAX, Burlington, Ve......... 230 100 | WGN, S‘ﬂrﬂhu ... 1000
KFHL, KOB, State Uollege, N. 1ong | WCBA, Alientown, 4. 254 15 | WGR, Buffale, N. ¥.... 750
KFI, 8.5 KOCH, Omali, Necb.., 250 ' WCBC, Ann Arbor, Mich 299 200 | WGST, Atlanta, Ga.... i 500
IKFIF, Portiand, : WwWGaY, Scnentcl.uly,. ), 79.53 5090
KF1Q, Yukima, Wash. 250 100 WHA, Madison, Wis,. .535.4 750
KFIU, Jubcau, Alasku 226 1t ' WHAD, Milwaukee, 275 500
KF1Z, Fond du Lac, 278 100 WHAM, 278 100
IKFJB, Marshalltown, 218 I The complete list of broadcast stations, arranged for con- WHAP, 240 500
KFJC, Junction City 8 10| - venient reference, will appear every month in Rapro News, WHAR, Atlantie City 275 500
KFJF, Oklahoma C 500 £ 1 1 cl e t the closing dat f the WHAS, Lonisville, K .399.8 50D
KFJI, Astovia, Ore 19 with revisions and changes Up o ¢ osing date o ! WHAT, AMinneapolis, 263 500
KFJM, Grand Foik wo| : magazine. The first number after the call Ic *ers of the WHAV, Wilminzton, 205 100
KE (R, Pren. a3 station is the wave-length of the station, WhaZ s 3 Wi 1000
. Fo d b} . e . Ay, Ao,
KFiZ, pu:: Worth 50 meters; and the second number its power, expr WHBA, Oil City. Pa.
KFKA, Greeley, Co ol 3 WHBC, Canton, Oblo.....
KFKU, Lawrence, Kans Bk CorreCted fo January 2’ 1926 WHBD, Dellefontalne, Qliio
KFKX, Hastings, Nebr 50011 WHBF, Rock Island, IN...
KFKZ, Kirksville, Mo. . 10 WHBG, Harrishurg, Pa
KFLR, Al rgue, N, Mexs 1a4 WHBH. Culver, Ind.......
KFLYU, San Benite, Tex.... 10 | KOCW, Chickasha, Okla 252 Zrm| WCBD, Zicn, Il WHBJ, Tort Wayne, Ind..
KFLV, Roekford, Iil.. 100 | KOIL, Council Bluffs, Xnwa.. § o0 | WCBE, New Ohleans, Li WHBK, Ellsworth, Ble.

KFLX, Galveston, Tex.

101 KPO, San Trranciseo.

Callf,
¢

KFLZ, Atlantic, Iowa... 100 | KPPC, Pa

KFMQ, TFayetteville, Ark. 3 KPRG. Houst

KFMR, Sioux Towa. KPEN, P

I(FMW, Hceughton, Mlch Kae,

KFMX, Northfield, Minn. Kav, s

KFNF, Shenandeih. Iowa K@w. San Jose, (‘n]
KFOA, Seattle, Wash.. KRE, Berkeley, Calif.
KFOB, DBurlingame, KSAG, Manhattan. Iansus.
IKFO!, Moberly, Mo. KsD, St. L

KFON, Long . KSL, Ralt

KF00, Salt Lake CII\' Titah.. KS0, Clurinda, Towy
KFOR, David Clty, Nebr. KTAB, Oaklwnd, Calif
KFOT, Wichlta, Kans KTBIJ, Los Angeles, €
KFOX, Omaha, Nebr. KTBR, Portland, Or
KFOY, St. Paul, Minn.. KTCL, Seattle, Wasl
KFPL, Dublin, Texus KTHS, Haot &prings,
KFPM, Greenville, KTNT, Museatine, 1
KFPR, Los Angeles, KTW, Seattle, Y
KFPW, Cartersille, KUO, San Franci
KFPY, Spckane. Wash KuoM, Mi

KFQA, St Youis, Mo KUSD, Ve

KF@B, ¥ort Warth, T KUT., Au

KFQP. lowa City, Iow - KVO00, DBristow, Okla.
KFQU, (Alma) Holy City, Calif. 109 | KWCR, Cedar Rapids
IKFAQW. North Rend, Wash. KWG, Steckton, Calif
KFQZ, ol If KWKC, Kansas City,
KFRB, Be KWICH,

KFRGC, San Flunch(n
KFRU. Calumbus, Me.

KFRW, Olympia, Wash. 50
KFSG, Los Anreles, seo
KFUL, Galvest 50
5en
KFUP, Denver, an | KZuy

KFUR,
Wrys.
KKFUT, Salt Lu :
KFUU, Oukland, Calif....
KFUV, Springficld. Mo, ..
KFVD, San Pedro, Calif
KFVE, St. Louis, Mo.....
KFVG, Independenre, Kar
IKFVH, Manhatt
KFVI, Iouston,

KFVN, Welcome, \Il n. WABX, Maunt Cle
KFVR, Den 501 WABY, Thiladeinliin,
KFVS, Cape Gi mh.., ‘I') St WABZ, New Orleans,
KFVW, San Dicgo, Calif. 501 | WADGC, 3

KFVY, albuquerc 10| WAFD,

WKFWA, Oqden, Ut s | WAGM, R

KFWB, H< l'w\ucd

KFWC, Ca llf g0 WAIT,
KFWD, Arkadelphia, non | WAIU,
WKFWF, 8t Lauis, M 250 | WAMD,
KFWH, Chico, Calif 100 | WAPI,
KFWI, 8o. #an Franc 500

KFWM, land, 500
KFWO, Avalen, 250
KFWU, Plnevllle, La............ pLil]

500 | WAHG, Ric

Kennonwond,

L, I.
ic, PoL
neinnati,

Weoater, Obfo

Tauni n.
Calur,
Minne
Aubnrn, Ala
Medfora HI

zl"

1ui0 | WGBH,

WGBM, Raltimere, NMd
500 | WCBQ, Nuashville, Tenn.
1000 | WCBR, DIrovidence, R
5 |WCCO \Inmuxmlx\ Minn

WCEE,

wcCLoO,

WCLS,

WCSH, Tur

WCS0, s e1d,
1009 | WCWS, I'ravidence, R. 1

i | WCX, De
1000 | WDAD,

T | WDAE,
50 | WDAF,
1000 | WDAG,

500 | WDAY, I
ang | WDBC,
10040 | WDBE,

150 | WDBL,

250 | WDBK,
o | WDBO,
ano | WDBR,
500 | WDBZ,
3500 | WDCH,
50 | wpD0oO.
10 | WDRC,
500 | WDWF, Cranston, R. T
s0n | WDZ, Tuscala,

500
2000
164
100

WEAF,

WEAO,
WEAR,

WEBE.
WEBI,
WEBL,

WEBQ,

WEAU,
WEAY, 1

WEBD.
WEBH,
WEBK,
WEBM,

WEBR,
WEBW,

WFAA,
WFAM,
a0 WFAV,
8 10600 ' WFBC,

fard, Miss.

1L, Mich
Nashville, Tenn....
Tampa, Fl
Kansas City
AT 1]

Lunea
Atlants, Ga
Roanoke, Va.
Cleveland, Ohi
Winter Parle
3oston, Mas
ingston,
Hanover, N,
Chattanos
New Haven, Cmn

New

(,olumbua,
Cleveland,
Sjou (_ll\

w
5

Anderson, Ind. .
Cambrldge, Ohio.
Chicago, INl...
New York, N, Y.
Grand Rap
New York
Ny
Harris
Buffale, N. Y..
Deloit,

st Lovis,
Dallas,
St Cloud,
Lincal
Rr

il
Mo. . .

| WIBR, Weirton, W
WiBS8, Elizabeth, N, J..

| WIAK,

WHBL, Logansport, Ind.

WHBM, Chicago, IIl..
WHBN, St. Petersbur
WHBP, Joimstown, Py
WHBQ, Memphis, Ter

WHBW, Philadelphlu,

WHDI, Minneapolis, Minn
Y

WHEC, Rochester,
WHIK, Cleveland, Ohio.

WHN, New York, N. Y.
WHO, Des Moines, Iowa

WHT, Deerfield, 11l..
WIAD, Ocean City, N.

WIAS, Turlington, Lowa

WIBA, Madison, Wis
WIBC, Si Petershuryg

WIBG, Wlkins Park, Ya...
WiBH, New Bedford. Muass,

WIBL, Flushing, N. Y
WIBJ, Chicago, 1.,
WIBI., Tealede, Ohic.
WIBM, Chicago, 1it
WIBO, Chicago, Ill.

WIBU, Poyneite, Wis.

WIBW, Logansport, Ind
Y.

WIBX, Utice, N.

WIBV, Henderson, N
WIBZ, Montgomery,
WIL, St. Louis, Mo
WIP, I’mlnhl‘:) ia,
WIAD,
WIAG,

WIAM,

T Rapids, X

WIAR, Providence, R, 1.

WIAS, Plutsbury

P

WIAX, Jacksinville, IMla

WIAZ, Mount DProspect,
WIBA, IJnliet, III.
WI18B, St. Petersburg,
WIBC, La Salle, 1
WIBG, Charlotte, N.
WIBI, Red Bank, N. J

WIBK, Ypsilantl, Mich

WIBL., Decatur, Ill....
WIBN, Sycamore, I11.
WIB0O, New Orleans,
WwWiBP, ‘alo, N, Y.
WIB@Q, Lewishu

WIY, New York, N. ‘Y

WIZ, New Yok, N. Y..

mn
WHBU, Anderson, Ind...

tn.

Pa.

Tia

owa. .,

It

Fla

WKAD, East Providence, R. I.... 240 21
WKAF, Milwaukee, Wis......... 261 500

(Cantinved on

page 1292)
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An Easily Constructed Crystal Receiver

8y M. L. HARTMAN* and JOHN R. MEAGHERT

It is freely admitted that there is no detector that will give the results obtainable with a crys-
tal. The receiver herein described is well worth the time spent on its construction.

T IS );I'cved that there would be many

more people who would build sets em-

ploying crystal detectors, if it were

possible to assure them that the receiver
they took the trouble to build would give
satisfactory results. The receiver described
below has incorporated in it the best features
of modern radio design, is inexpeusive to
construct, and the resulting signals have a
good, clear tone.

This crystal receiver gives excellent vol-
ume for head-phone reception of broadcast
stations within a 30-mile radius; and under
the proper conditions it can l’(?d(,h out sur-
prlbuw[} and has done so, picking up sta-
tions more than 300 miles distant. And this
is not the record distance by any means.

Probably the best feature, the one that
wi'l be fully appreciated only after listening

e T ——— -

Fig. 1. This is a rear view of a crystal re-

ceiver that is excellent for both volume and

distant reception. Notice the simplicity of
the layout.

to this type of set, is the pleasing purity of
reproduction.  When music is coming over
the air, it sounds as music should-——clear and
cnjovable—and when speech 1s being re-
ceived, the human voice is clear and natural
Few persons will dispute that, in this respect,
a plamn crystal receiver is better than any
other,

*Research Director, The Carborundum Co.

EXPERIMENTAL WORK
In March, 1925, the writers conducted a
series of tests to determine the most efficient
circuit and arrangement of apparatus to use
with the carborurdum (silicon carbide)
detector.
Direct comparisons were made between—

(a) plain inductances of various shapes
and sizes, etc.,

(b) tuning circuits of different induc-
tance, capacitance ratios, and

(c) variometers of all modern styles.

To insure absolute constancy of received
signal strength, a miniature. broadcast trans-
mitter was set up in a remote portion of the
laboratory. It supplied modulated radio fre-
quency energy of a constant value ar three
wave-lengths of 250, 350 and 450 meters.

Reception was accomplished with a single-
wire aerial, approximately 100 feet over-all
length. The average phone circuit current was
less than 20 micro-amperes (.00002 amps),
corresponding to the actual strength of signals
reccived from the broadcast station WGR
in Buffalo, about 22 miles away.

DESIGN OF TUNING SET
As a result of this work, a standard tuner

design was evalved, which can scarcely be
excelled for all-around efficiency. [t js of

the adjustable auto-coupled type. the degrce
of acrial coupling being controlled with a
six-point switeh.

he circuit is shown in

variable
i ¢ ue; the inductance is
and wound with heavy wire.
he main features of the tuner
follows:

1. The coupling-control

with a

are as

switch makes it

possible to adapt any size to the
set, with a goud match of th espective
impedances at different wave-1 s, This

results in greatest efficiency.

tRadio Rescarch Engineer, The Carborundum Co.

2. The auto- coupling, which eliminates the
energy loss usual in inductive coupling, and
the hl h rate of inductance to capacitauce,

p{O\vlde greatest wvoltage variation for a
given signal, so the volume is as great as
possible.

50 TURNS ANNUNCIATGR TAP AT CENTER

WIPE TAPPED EVERY OF PCTEN,

10 TH. TURN
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The circuit diagram of this receiver is very
easily followed by the constructor and the
circuit is one that should give good results.

3. The combined design. including adjust-
able auto-coupling. high tuning circuit ratio,
low resistance and f:‘cedo'n from * ‘dead ends.”
makes for “low less” hl“h elficiency, scusi-
tivity and maximum rece range.

4 When used with an electrically con-
trolled carborundum dc*ec*m or with any

‘mally high-impedance crystal, the selectiv-
v is better, considering volume. than any
other arrangement we have been able to
devise,

THE INDUCTANCE

The tuning or inductance coil is very
simple, and should ho no difficulty in
making this wperly. It is designed to
have low resistance and low (Lsmb_u ed ca-
pacity, It is connected in such a way as to
eliminate “dcad end” turns.  All of these
tend to increasc the efficiency.

The coil i1s wound on a stiff, but light,
cardboard or bakelite form, approximately

(Continued on page 1362)

'LIST OF BROADCAST STATIONS IN THE UNITED STATES

(Contimted from page 1291)

Radio +3 % | Radio o7 » 2 | Radio » ? = 2 | Radio P
Call BROAOCAST STA. 2353 Call BROADCAST STA. &g 33 Call BROADCAST STA! 22 %F Call BROADCAST STA, 52 x5

Letter Looation 3z 2% | Letter Location 2522 | Letter Location Z2Z8E | Lester Loaation zz 23

WKAQ, San Juan, T. R, 4.7 500 | WNAC, Boston, Mass 2 WQAN, Scranton, Pa 250 100 | WSBF, St Louis, Mo 273 230

WICAR, Tast Lansing, Mict 1non WQAOD, New York 260 100 | WSBT, Scuth Bend,

WKAV, Luconia, N, H... 50 Wal, Clicago, IIl... 447.5 500 | WSDA, New York, N. Y.

WKBB, Jeliet, 11l . 1ng WRAF, Laporte, Ind. WSKGC, Bay City, Mich.

WKBE, Webster, \Lx\s. .. . 1080 WSM, \ashhl.&. Tenn. .

WKBG, Chleagn Il!. i LHn WSMB, Now Orleans, La

WKRC, Clueinnati 1000 Newark Ii

WKY, k1 Clh 100 WNYC ]\(\\ York, N

Oklahor
WLAL., Tulsz, Okla.
WLAP, Xouisville,
WLB, Minneapolis, Mi

WLBL, Stevens Point, Wis
WLIB Elgin, T .,.....
WLIT, Philadelphia, WOCL, Jam

WLS. Crete,
WOI, Ames,

Dartmo
Lm kport,

woa,

i 1
Chicag

A 00 Parrytown ¢
WOWL, New Orleans, L 10 agx/l 1\";13[“" y 8%

WMAY, St Lous. WOWO, Fort Wayne, Ind. 500 T e SHlaTs

WMAZ, Aacon, Ga WPAK, Apricultural Col., o | WSAJ. Grove City, Pa. ...

WMBEB, Chicago, WPCG, Chicago, TH s0p | WSAN, Allentown, Pa....

WMBC, Detroit, Mieh... 1 WPG, Atlantie City, N. J sea | WSAR. TFall River. Mas

WMBF, Miaml Beach, Fly 4 WPRC. Harrishurg, Pa... 100 | WSAU. Chesham,

WMC, Memphis, Tenn... 0 WPSC, State College. o0 | WSAX, Chicaro,

WMCA, Hoboken, N. 1..... 0.7 WQAA. Parkesburg, Pa. 500 | WSAZ, Pomeroy,

WNAA, Arlingten T T 484.5 1000 | WQAE, Springfield, Vit . 50 | WSB. Atlanta, Ga...

WNAB, Boston, Mass..... ..... 230 100 ' WQAM, Miami, Pla............ 263 Iov ! 'WSBGC. Chicago, Ill.........

WOAL, San Antoni
WOAN, Lawrenceb
WOAW, Omaha,
WOAX, Trenton. N.
WOC, Davenport, Iowa.

WODA, Pater

Towa. .
WOK, Homewood,
WOIKO, New York.
wDoO, Phxladtlnh

Tlatm ia,
WDS, Jefferson (i )I

Nebr .
WRCO, R'ncu,h N C
WREC, Coldwater, Mi
WREO, La Mich..
WRHM, Alinr alfs, Minn
WRIK, Hamlltan, Ohio..
WRM, TUrbana, Il.
WRMU, Richmeng Hil 4
WRNY, New Yok, N, Y.
WRR, Dallas, Tex.......
i WRST, Day Shere. N. Y

3000 | wRVA, Richmond, Va....

wn, N.
n,

“

III

500 | WWL, New Orleans, La

2 Fall River,
4 10 | WTAC, Johnstewn, Pa
5 Carthage, 111,
50 | WTAG, Wareester, 3
100 | WTAL, Toledo, Ohlon.
son | WTAM, Cleveland, Ohio.
100 | WTAP, Cambridge, 1.
258 500 | WTAQ, Osseo, Wis
246 500 folk. vV
250 | WTAS, Elgin, Til.,
256 1900 | WTAW, Colicged Statlon,
500 | WTAX, Streator, Ill..
5000 | WTAZ, Tambertville, N
250 | WTIC, Hartford, Comn...
100 | WWAD, Philadelphia. DPa
100 | WWAE, Plainfleld, IlL.....

10 | WWAO, Houpghton, Mich... 5
100 | WWGL, Richmond Hil. N. Y....
50 | WW1, Dearborn, bMich
.2 1000 | WWIJ, Detroit, Mich..

J
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Construction of the Duodvhe

receiver.

HE Duodyne circuit was desig
produce a tuned radio f{requency re-
ceiver inherently balanced over the
entire range of broadcast stations,
and in which the balancing process would
not sacrifice efficiency at some wave-lengths,
as is the case with most receivers. [For this
reason a special type of coupling transfarmer
is employed, which wiil be described later in
the article. Aside from this feature, the cir-
cuit differs very little {rom that of any
standard tuned radio freguency receiver;
but this one point of differcnce is sufficient
to place the Duodyne weil in advance of the
average receiver of its type.
Figure 4 is the schematic wiring diagram
of the Dnodyne circuit, using storage battery

tubes. The duoformers are primarily de-
signed for use with storage battery tubes;
and it is recommended that they be used in

this manner, whenever the usc of a 6-volt
storage batlerv is practical. The set has
been designed to use a power tube n the last
audio stage. The circuit has been so ar-
ranged that no changes in the wiring are
necessary to chunge from one type of tube
to the other.

Fig. 2. Plan view of the
Duodyne. The parts
numbered are: 1. Duo-
formers; 2. .0003 4f.
.L.F. condensers: 3.
R.F. amplifier sockets; 4.
detector socket; 5. A.F.
amplifier sockets; 6. A.F.
transformers; 7. grid con-
denser and leak: 8. an-

tenna  series condenser; |
9. a l-uf. by-p con-" |
denser for the radio fre- -

quency tubes; 10. rheo- |
stat, 15-ohm; 11. rheo-
stat, 6-chm; 12. phone
jack; 13. antenna switch;
14, binding post strip.

P

GOOD PARTS MUST BE USED

To insure obtaining maximum efficiency
in operation the instructions given for the
construction of this set should be followed
closely. When it is neaessary or desirable to
ANT.

It is presented herewith.

By ASHUR VAN A. SOMMERS

The cditor has received many requests for a constructional article on the popular Duodyne
Mr. Sommers not only tells how the receiver may be
built from parts designed specifically for it, but gives directions as well for making the duo-

formers from raw stock.

substitute other parts for those shown, be
sure to use high quality apparatus. The use
of a poor awdio freguency transformer or
ather inferior parts may affect the operation
of the entire set. On the other hand, do not

Fig. 3. Back view of the
Duodyne receiver, with
the tubes inserted. The
numbers on this illustra-
tion are identical with
those on Fig. 2 below,
and the parts to which
they refer may be ascer-
tained in the caption of
Fig. 2. Notice the very
convenient arrangement of
the binding post strip.
Photos courtesy Cainfield
Radio Compuny.

feel it is necessary ta duplicate the parts
shown, if you lLiave other parts on hand, or
are unable to purchase the parts recom-
mended.

Care should De taken that the condensers
have a rated maximum capacity of at lcast

)&

b
p

0003 f.; otherwise, the full range of hroad-
it wave-length mav nat be covered.
CONSTRUCTING THE DUOFORMERS

In IYig. 5§ may be scen the duoformers, or

I G- .

radio  frequency coupling transformers,
which are the keynote of the success of this
circuit. The complete duoformers, as shown
at C, Fig. 5, may be purchased ready-made if
the builder so desires. If not, they may be

made at home in a somewhat simplified
form. (See page 1375.)

Each of the duoformers is composed of
two coils in the “binocular” arrangement
which confines the ficld to a small area.
Zach coil is wound on a bakelite tube, 24%
ichies long and 134 inches in diameter. The
lweme builder should procure six tubes of
this size. The good mechanic can, if he so
desires, cut away eight points in the wall of
euch tube, and make a low-loss coil form
similar to the convnercial type. These whu
mike the duoformers at home may use their
mgenuity in improvising a form of mount-
mg for the two coil sections.

One of the duoformers is an antenna
coupler.  The other two are interstage
transformers. The antenna coupler has 68
turns of No. 24 D.S.C. wire on each {ormn.
Baoth coils are wound in the same direc-
i and the tap leads are connected to-
gether. One coil is provided with taps,
one at the twelfth turn frem the bot-
tom and the other at the twenty-fifth turn
from the bottom. The end of the coil near-
est the taps goes to the ground and nega-
tive filament bus connection: the other end
to the grid of the first radio {requency tube.
Tlhe antenna is connected to ane of the taps;
the length of the antenna determines which.
(Continued on page 1374)

ol
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Fig. 4.

. Complete circuit diagram of the Duodyne receiver. At the upper left may be seen
possible adjustments for antennas of various sizes,

+30V.

|
55

A the antenna posts and switching device, allowing four
and for various degrees of selectivity, as desired,

The primaries of the two interstage radio

frequency coupling transformers are composed of eight turns of No. 40 Advance resistance wire.
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REATHES there a radio fan with
soul so fervent that he never to him-
self has said: “Gee, 1I'm getting
tired of all this drilling and solder-
ing and screw-drivering. I'm almost ready
to shuffle off these coils and condensers aud
+hings; and if I could get the dopc on a real
good, nice-looking set to put in the parlor
that it doesn’t take a hootlegger’s bankroll
to huy the parts for—why, I'd build that and
give my pliers and soldering-paste a rest.”

If you have any such mutinous feeling as
this lurking about you; if yeu find wiring
and winding, building up and tearing down,
holding your breath to catch distant call-
letters through a cannonade of static and a
chorus of squeals, all becoming stale, flat,
and unprofitable; and if you are getting into
the state of mind where you can sit down and
listen to a good program all the way through
without being afflicted with a hundred itches
to grab the tuning~fials—then read on.

The receiver pictured herein is the out-
come of several eliorts to build a good,
simple, low-priced instrument really worth
putling in the parlor for musical purposes—
and leaving there. The features especially
aimed at were supremely fine quality of
music, simplicity of operation, and tasteful
appeararice. Low cost. and the greatest pos-
sible ease of construction were also kept i
view. These fve requirements have been
all worked out in this receiver to a quite
successful extent,

A SIMPLE AMPLIFIER

Despite the immense amount of attention
that has lately been focussed upon the re-
sistance-coupled amplifier. many  of the
newer novices do not yet seem to have appre-
ciated its simplic and the marvellously
fine results that it gives. In the receiver
described herein, the inexperienced set-
builder will find an opportunity to try out
resistance amplification without having to go
to much trouble or expensc.

FILAMENT RHEQSTATS-,

- A Parlor Music Maker
By VOLNEY G. MATHISON

T he receiver that is described in this article is one for the constructor to build as the ultimate, the
one to be placed in the parlor and to be used when company is invited to listen-in.

In the baseboard sketch (Fig. 1) we have,
from left to right, the two filament rheo-
stats (mounted on small bakelite shelf), an-
tenna inductance and its tuning condenser,
neutralizing condenser, radio-frequency and
detector tube sockets, grid condenser and
leak, three-circuit coupler unit with movable
tickler-coil, and the resistance-coupled amph-
fier. The small fixed condenser attached to
the right-hand end of the resistance ampli-
fier is the regenerative by-pass connected in
series with the tickler-coil, in the detector
plate circuit. (See illustration.)

The filament current for the detector and
the radio {requency tube is fed through bus-
wires taken out from underneath the re-
sistance-coupled amplifier ; because “A’ bat-
tery binding-posts are already found on the
amplifier unit. Binding-posts are also pro-
vided on the amplifier for “B" battery con-

Radio News for March, 1926

They are placed about 134 inches apart, and
between them, under the bakelite strip, is
mounted a .0001-uf fixed condenser. By
putting the antenna lead on the post nearest
the rear edge of the baseboard, this con-
deiser 1s placed in series with the aerial:
and by shifting the antenna lead to the other
post, it is cut out. This small, fixed condenser
1s essential when considerable selectivity is
required ; but in rural districts, where there
are no nearby broadcast stations, it is some-
times preferable to eliminate it. When it is
not used, the first condenser will be found
to tune rather hroadly.

CONSTRUCTION OF THE COILS

There are now scveral makes of induc-
tance-coil scts on the market suitable for
use in a receiver of this type; and it hardly

pays to construct them by hand. Almost

000 Mi”
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The wiring diagram of the Parlor Music Maker is shown above, having one stage R.F., detector
and three stages of resistance-coupled A.F. amplification.

nections; and from the binding-post for the
detector plate battery, 4 bus-wire is run to
the plate circuit of the radio-frequency tube;
this tube, therefore, operates on the same
voltage as the detector. as is shown in the
wiring diagram. (See Fig. 5, ahove.)

The two binding-posts seen mounted on
the end of the bakelite strip that supports
the filament rheostats arc hoth antenna posts.

RESISTANCE COUPLED AMPLIFIER JUNIT

My e
A B

Above is shown the baseboard layout of the Parlor Music Maker.
trations on the opposite page.

Compare this with the illus-

any set of Roberts coils can also be adapted
fpr use in circuit. A defect of some
of these cail sets 1s that they are not ar-
rapged to mount the inductances out be-
hind the condensers, as has been done in this
receiver.  This construction is desirable; be-
cause it reduces the interference of the fields
of the colls, and greatly makes for com-
pactness,

Whatever coils are used, it is quite im-
portant to see to it that the primary coil of
the three-circuit coupler 15 wound with No.
28. or preferably No. 30 wire, silk covered,
and that 1t at least approximates the dimen-
sions given farther on in this article, If it
does not, a new primary coil had best be
wound, as specified. A primary inductance
wound of coarse wire gives capacily coup-
ling to the secondary coil, instead of the de-
sired inductive coupling; and quite surely
kills the efficiency of the receiver. The fore-
guing applies similarly, but to a lesser ex-
tent, to the tickler-coil; this coil should: also
be wound of preferably no larger than No.
28 wire.
The builder may construct his own coil
set, or remount 4 set of Roberts or other
inductances on hand, by noting the arrange-
ment in Fig. 2. At A is the drilled but
unbent brass supporting bracket; B shows
the bracket bent to shape; C is the rotating
tickler-cotl shaft; D represents a small
picce of Yg-inch bakelite which is bolted o
the hottom of the brass bracket, and serves
to support fibre pegs on which are placed
the stationary primary and secondary coils;
and E illustrates the complete assembly,
with a tickler-coil peg +-inch in diameter
put in place, ready for coil. Two similar
pegs  for primary and secondary coils
(omitted for clearness) are mounted over
the two central holes in the small bakelite
shelf, by drilling and tapping ends of pegs
for 6/32 machine screws.

-
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In the °0nelal ]uVOUt at K, I s w2y it will
be noted that the pme of ? 1—1m i round brass
rod, pressed into the end 01 the heavy square
rod and held with a set-screw, forms at once
a bearing for the moving part and a con-
nection for the frout panel control-knob.
The other end of the square rod is supported

by the machine-screw passed through the
rear end of the bracket and screwed firmly
into it, The square rod should fit stiffly

enough into the supportiug bracket so that
the tickler control will stay wherever it is
set, without dropping down.

{ convenient, the metal parts of the com-
pleted mountmp, should be nickeled, as this
will add much to the appecarance of the sct.
This plating will usually cost about 45 cents.
This coil-mounting device is not only quite
easily constructed, but it connects directly
to the panel, independently of the tuning-

condenser, it supports the coils out in the
rear of the condenser, and is exceedingly
compact.

COIL-WINDING FORM

The inductances of th)s receiver are wound
on a form of the kind shown in Fig. 3. This
may consist of a piece of wood about 134
inches in diameter and an inch thick, drilled
at equidistant points about its circumference
with thirteen holes. In these are placed
thirteen 14-inch pegs three or more inches
in length. The wooden core may be turned
on a lathe, or may be sawed from any con-
veniently obtainable piece of round wood or
large spool. The pegs may be 30-penny iron
spikes, or even a bunch of penny lead pen-
cils.  They should be fitted into the holes
bored in the core, with just sufficient snug-
ness to keep them from failing out. The
core should be whittled or turned to a slight
taper, to facilitate slipping the coils off after
winding them.

The primary coil of the three-circuit coup-
ler consists of 36 turns of Na. 28 double
silk-covered wire. Its outside end goes to
the plate of the radio-frequency tube, and
its inner end to the “B” battery. The tickler-
coil has 28 turns of No. 28; its outside end
is conuected to the plate of the detector
tube, and its inner end to the “B” battery
and by-pass condenser.

Bath the secondary coil and the separate
antenna coil have 50 turns of No. 24 double
sitk-covered wire. The outside end of the
secondary inductance goes to the grid-con-
denser of the detector tube, and, of course,
to one side of the tuning-condenser. Its
mner cnd goes to the A-plus filament, and
to the cother side of the tuning-condenser.
The neutralizing tap is taken out of the s
ondary at the thirteenth turn from the inside,

The two ends of the separate antenna coil
are shunted across its conﬂcnsu, as 13 shown
in the wiring diagram. It is tapped for the
antenna connection at the 32nd turn, count
ing irom the inside of the coil. The outside
end of the antenna coil goes to the grid of

the radio-frequency
to the A-minus, and
The above

On the

A is shown the drilled, but

rotating
shaft as

tubc,
around.
given number

left are shown de-
At

bracket and at B is

shown this bent in the proper

At C is shown the
tickler coil shalt.
mounted ap-
pears below.

and its i

of turns for the

secondary conil and the antenna coil are for
use with 0005-pf tuning condensers,  For
— -— e iy
J 832 COEWS |
FOR BRACKLT I.

| ol 1y . |
| D ~ .71 5-32 SCREW HOLES ||
I q e I_ 4 *TT ror co l
B TCK 1 Ll tERMiNnaLs .}

| BAKELITE H

D is the bakelite ;mp with
is the assembly drawing.

and at Id
use with 0035-p¥
02 turns each.
tap on
sixteenth

turn from the

condensers,
In this case. the neutralizing
the secondary 1s

icatred;

holes i

use coils of

taken out at the
inside; the aerial

tap on the antenna coil remains unchanged;

Above is reproduced a pho-
tograph from the rear of
the interior of the Parlor
Music Maker. The two
variable condensers em-
ployed are the straight-line
frequency type, to insure
ease in tuning. The resist-
ance-coupled audio frequen-
cy amplifier is shown on
the left of the baseboard.
Below is shown the com-
plete receiver in its cabinet,
fit for any parlor.

-
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that is, it 1s taken out at the 32ud turn from
the inside, the samc as is donc when a 50-
turn coil is used. No change is made in
the primary or tickler coils,

All of the coils in this receiver are to be
wound on a core 1% inches to 2 inches in
iameter.  The ('Ol]s are wound by passing
the magnet-wire in and out around each fwo
pegs on the winding form. When the first
turn has bcm taken around the core, the
inner end of the wire should be well twisted

around the part of the \\11 turmll‘u the
turn; so that the coil will not afterwards
uuravel when it is pulled off the winding
fuorm,  The winding should be done with
clean. dryv hands, and the wire must be
pulled up as tightly and rigidly as possible.

rather hard to make as geod coils by
I as can be wound by machine; neverthe-
1<\>. carceiully wound home-made coils will

work perfectly well.  The cuter end of the
should be hooked into the completed
o keep it from unwinding. The pegs
are then 1‘1 withdrawn, and the coil 1s

slipped off the core.
FINISHING THE COILS

Fach coil, after being wound, must be im-
mediately 5(_\\8( \\itl a needle and stout
white thread. The thread is simply looped
o and down through the small triangular-
Jluped interstices ’hat will be fouud on both
sides of the coil, after which it will be self-
supporting and quite rigid. Sew all the way
around each side of tl)L coil, until the start-
ing point is reached. where the two ends
of the thread should be tied together. Be
sure not to pass the sewing thread through
any of the large diamond-shaped interstices
ol the coil, as this would only tend to pu)]
1t apart. A little collodion a plied at the be-
ginning and end ot the wi il consid-
crably “aid the novice in making a neat coil;
but this stuff should be used sparingly, as
it is detrimental to the efhciency of the in-
ductance uniis,

The coils are set up by simply slipping
them over the ends of the fibre pegs on the

mounting device that has been already de-
seribed. The tickler-coil is connected into
the circuit \\‘lh flexible leads: and if any

trouble is cxperienced with its slipping about,
it may be rigidly secured to its mounting
peg with sealing wax.

The antenna coil is mounted on a single

(Coniinued on page 1318)
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A Piezo-Electric Loud Speaker

GOOD many years ago, scientists
discovered that in certain crystalline
bodics there is a marked relation-
ship between elcctrlcﬂ and mechan-
ical effects. This is termed “piezo-clectric-
ity,” and has been defined as a study of the
electrical phenomena produced when crys-
talline bodies are subjected to mechanical
stresses, and of the mechanical deformation
occurring as the result of applied electrical
potentials.
1n other words, if a piezo-electrically active
crystal is subjected to an appl ed potential.
there will he manifest a mechanical deforma-
tion. Conversely also. when such a crystal
is ~ubJ<’Lt<’d to mechanical forces which tend
to deform it, there is a change of potential

FIG 4

A different type of speaker may be made by

using two aluminum discs; the diaphragm
being secured to  their edges and twisted
diagonally.

The exact nature of that
al is still a mat-
1 the theory that

ess electrostatic
ults

hetween its poles.
which occurs within a cry
ter of conjecture, althoug
the action is of a more or
nature seems to be supported by the
of the experiments
that have been made
in this feld.

One cause for this
belief is the fact that
the hysteresis loops for
crystals are similar to
those for iron. That
and other properties of
crystals have led sci-
entists to believe that
pieza - electricity and
ferro-magnetism are
closelv linked. Suffice
it to say, however, that
whatever the cause of
the various effects that
manifest themselves,
they are of such a na-
ture that they readily
lend themselves to
many uses.

So far as the re-
searches that have been
made public have
shown, there are only
two classes of crystals
which are piezo-elec-
trically active. The
first of these is the
group in which there
i1s an asymmetrical ar-
rangement of the atoms in the organic mole-
cules, which includes the tartrates, sugar,
camphor, ete.; and the second is the group
in which there is an asymmetrical arrange-

By R. F. SHROPSHIRE

ment of the mineral molecules, such as in
quartz, tourmaline and boracite. Quartz,
tourmaline and the crystals of sodmm potas-
sium tartrate (better known as “Rochelle
salt’”) have been the principal subjects of
study. OF these, Rochelle salt shows the
highest activity.

The particular activity in which we are
most interested is that mechanical deforma-
tion which occurs as the result of applied

The sketch shows a diagramma:ic view of a
Rochelle salt crystal.  Note the axes C-C/
and the ‘“‘hour-glass” formation.

clectrical potentials; and which manifests
itself in the form of torsion about the main
axis of crystallization.  This is compara-
tively large, and has been calculated to be—
10 radians (2.06 scconds of arc)
per applied volt
for a crystal approximatcly
meters in length.
PREPARING A CRYSTAL

Althought a method of growing crystals

seven  centi-

I'ig. 3. This photograph shows a crystal loud
speaker assembled. 1 shows the terminal con-
nections; 2, the girdle; 3, the crystal and, 4,

the paper cone.

This article describes another wery interesting piece of apparatus for the experimenter’s radio
set. The actuating mechanism for the loud speaker is simply a Rochelle-salt crystal.

of Rochelle salt has been previously de-
scribed in Ranio News (August, 1923, issue,
page 233) it might be well 1o go hricfly
over the salient points in this process. First,
a super-saturated solution of Rochelle salt
is allowed to cool, with the resultant forma-
tion of a crop of “seed” crystals. From
these, those are selected which have grown
with their crystallographic axis horizontal,
which arc approximately one-half inch
square, and which are free from flaws and
other malformation.

One of the selected sceds is then im-
mersed in a supes-saturated grow mg so]u—
tion of Rochelle salt, and allowed to “arow,”
or build up, unti) it has attained a size of

FlGg 2

The mounted crystal is here shown te
attached to the paper diaphragm (
Sce the text for legends of the letters.

approximately 214 x234 inches. It is then
dexi((mcd This desiccation process is for
the removal of the waters of c1\>tal‘\7nurm
and is further aided by a subsequent hea
treatment. The finally-preparcd crystal is
then ready for use.

It should be of about
the dimensions men-

v

tioned above, aud
should exhibit a
marked “hour-glass™
formation. The latter

js important, TFig. 1
shows a sketch of a
al, and on it are
icated the axes, and
the “hour-glass”™ for-
mation.

This peculiar effect
consists of stratifica-
tions po"pcnrl‘culm‘ to
the c-¢’ axis, and the
remainder of the crys-
tal structure, the strati-
fication of which s or-
dinarily parallel to the
axis. It is Delieved that
the crystal molecules
throughout these pyra
midal regions are sub-
jected to forces dur-
ing growth, that tend
to turn them in planes
containing the princi-
pal axis, through 90
degrees,

In using these crys-
tals, one conncction is made to a metallic
girdle surrounding the crystal, and which in-
cludes that scction of the “hour-glass for-

(Continued on page 1320)
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Something New In Wave Traps

By DONALD H. MENZEL and WiNFIELD W. SALISBURY

TANY amateurs

wave trap an uns actory piece

of apparatus. This is partly due

to a misrepresentation of its pos-

sibilities, but the difficulties may usually be

traced to mmproper design. It 1s often built

of odds and ends of apparatus—cast-off

condensers and coils—which should not be

expected to work any better in the wave
trap than in the receiver itself.

The comunon wave trap is probably fa-

have

found the

OF TURNS

FIG.2
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2. A wave trap m(’ucuvdv coupled to the
recciver is of little or no value in cutting out
interference. When properly shielded, the con-
ditions indicated above should be maintained.

miliar to every amateur who has tried to cl-
iminate some undesirable interference irom
his A(l'o receiver,  Or 'lhmn'ly it consists of
two coils, one of which is shunted by a vari
able condenser and the other of which 1s in-
serted in the auntenna circuit as shown in
Fig. 1. Such a system is valuable only in
clininating interf{erence which is sharply de-
fined on one wave-length, such as the Inter-
ference between two broadcast stations. [t
is especially useful in cutting out undesir-
able local programs.

To be effective, a wave trap must be
made to Ot the particular set for which it is
designed. Tt will be of no value on a receiver
in which the coils and wiring act as antennas.
If a wave trap is necessary, the set with
which it is to be used should be well shield-
ed. A set in a metal case or one having a
shiclded panel works the best.

The three-circuit regenerative, the super-
heterodyne, or the neutroadyne, which employ
an aperiodic antenna tens, that is to say,
an untuned antenna coil, may be fitted out

L]

5k #

FIG. |

Tig. 1.
shown in this illustration, consisting of an os-
cillatory ecircuit coup‘ed to the antcnna.

The common_ form of wave trap is

The question of wave traps, or filters, is one that often causes the experimenter considerable
trouble. It is not possible to say too much on this subject, and the present writers clearly outline
several types of filters in general use. Certuin important precautions in the use of filters or
wave traps are given, neglect of which may go far in explaining why so many fans do not get

results with their wave traps.

with a wave trap most efficiently. The trap,
- use with such a set, should be so designed
that its antenna coil, secondary coil and con-
denser are exactly similar to the antenna coil,
secondary coil, and condenser of the set.
Care should be taken that none of the coils
in the trap are inductively coupled to any
calls of the set. It is also necessary to have
the same type of coupling in cach of the two
circuits. This is shown in IFig. 2, which il-
lustrates a three-circuit regenerative arranged
with such a trap.

A properly designed wave trap will not
affect the tuning ot the set with which it is
used except on the waves to which the trap
is funed. Low losses are just as important
in the coils of the trap as they are in the
coils of the set proper. Technically speak-
ing, the enna circuit will have a very h
impedance to the frequency for which *lu
trap is tuned and this impedance wiil he near-
er and nearer to infinity as the resistance of
the trap approaches nearer and nearer to
zero. This shows the importance of low
losses or low resistance in the wave trap.
Such a trap, designed to fit the set, will
greatly improve the sclectivity of the set
among local broadcast stations and even
among distant ones wlhere the wave-lengths
come very clouse together,

THE LOW-PASS FILTER TRAP

Some cther types of wave traps, or clec-
tric wave filters, as they are sometimes called,

L POWER MAINS

OUTPUT

==

FIG.4

A low-pass filter connected to a motor or gen-
erator will kill the A.F. hum.

GENERATOR

are also of use to the broadcast listeners.
One of these is called the low-pass filter. It
consists of a coil and condenser connected
as shown in Fig. 3. The condenser should
have a capacity in microfarads equal to the
total inductance of the coil in henrys. If
this device 1s connected in the supply-line of
a direct current motor or the output line of
a direct current generator, as shown in Iig
4, it will eliminate any interference from this
type of machinery. The coil may be made
bv a three-layver bank winding on a four-
inch bakelite tube. It should consist i one
hundred turns and be tapped in the middle.
The condenser should be built up to .012 mi-
crofarads by connecting in shunt a number
of smaller capacity fixed condensers. A
svstem such as this will cut out, on anv line,
all {requencies higher than 30 kilocveles, Tt
was used very successfully to eliminate in-
terference which came {rom a telephone
“trouble-tone” generator.  This device will
eliminate any trouble which is caused by

sparking brushes in electrical machinery. It
prevents the radio waves, which always ac-
company an electric spark, from passing out
on the electric light and telephone lines, as
they are made to do in wired wireless, and
I inta all the radio receivers of the
neighborhood. The coil described above al-
lowed very pleasant reception over several

“=~CENTER OF

T COIL
O_

2
FIG.3
.5 MFy 5 MFY
id
Q
o o)
)
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.25 HENRY IRON CORE CHOKE
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Fig. 3, above, shows the fundamental arrange-
ment of the low-pass filter, as shown in Fig. 4
connected to a motor or generator,

In Fig. 6 are given the average vaiues for t™n

condensers and coils of a high-pass filter that

will generally £} the bill satisfactorily lov
amateur practice.

square hlocks where no reception had been
possible before.

Ancther type of wave trap which is not so
familiar is tL hi-pass fAtter. It consists of
a coil and two similar condensers connected
in the antenna system of the set which it is
to protect, as shown in Fig. 5. Its use is
to eliminate the inductive effect of low fre-
quency power lines which are in the neigh-
borhood of the antenna. This, like the first
one, may not work if the set itself is not
vell shielded. A tentative size of the coil
and condenser for protection against noises
frnm nearby 60-cycle power lines is given in

ig. 6. These wave traps, if propcrly con-
.\trncted, will cut out, on a well-built receiver,
almost every kind of interference except
static.

]|

FIG.5

Fig. 5. We have here the high-pass filter,

shown connected to an ordinary radio receiver,

This type of filter is not gencrally used, but it

has its uses in eliminating certain kinds of in-
terferences.
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ARegenerative Loop Receiver

By G. C. B. ROWE

HEN a dyed-in- the wool radio fan

sees in a magazine a circuit that

he leSt las to bu1ld generally his

first thought is, Ho\\ much of
the makin’s can I find in the old junk box?”
And if the answer happens to be that there
is enough of the well-known makings avail-
able, in a short while a new receiver secs
the light of day.

Jhat is, of course, assuming that the cir-
cuit is new and interesting. Before any
more of this article is read, let it be known
that in this case the circuit is old; but it is
one that has stood the test of time, and one
that every fan, who has ever burnt his
fingers on a soldering iron, has some time
in his career built. It is a regenerative
receiver. However, now is not tlie proper
moment to turn over the page with an ex-
clamation of disgust. The following para-
”"dplls contain a descri pl,un of a I‘COC']LI'Elth(.
receiver for which no coils are needed.

NO COILS TO WIND!

Perhaps that last statement might be modi-
fied a bit by saying that all the inductances
necessary are incorporated in the loop an-
tenna; and there are necessary no salt or
oatmeal boxes to bhe purloined from the
family larder on which to wind 34214 turns
of No. 63 wire. [From a glance at the
pictures of the set, it may be seen readily
that the only apparatus mounted on the panel
and baseboard are sockets lor tubes, trans-
formers, automati filament cmmol:. a
straight-line frequency condenser and a fila-
ment-control jack. Nothing to build and
most of the parts can be found, if not in the
junk box, at least somewhere around the
work-bench.

Also from the pictures an idea of the loop
antenna may be gained. It will be seen that
there is a small loop that can be revolved
within the larger one. This may seem to
be difficult of construction, but upon close
inspection it will be found that anyone who
knows the difference between a screw-
driver and a monkey wrench should not find
it particularly hard to put together. The
outside loop functions exactly as though it
had no baby brother inside it; that 1s, tf it
is turned from side to side. different sta-
tions may be tuned in and out without vary-
ing the condenser. The smaller loop acts
as a tickler coil, as it is connected in the
plate circuit of the detector tube.

THE CIRCUIT

As has been mentioned above, the circuit
used in this receiver is one employing re-
generation, The majority of circuits in
which regeneration is used have an outside
antenna as a pick-up medium. For the fan
who lives in a locaiity which prohibits erec-
tion of such an antenna. and who wishes to
experiment with regeneration, this circuit
will be most welcome, as only a loop 1s
needed.

The straight-line {requency condenser,
which is shunted across the large loop. is
of this type. in order to facilitate the separa-
tion of stations that broadcast an the lower
wave-lengths.  This condenser is mounted
approximately in the center of the panel, to
the right of it the hHlament control jack.
[t should be noticed that two transformers
for the last stage (push-pull) are mounted
at right-angles to the other transformer;
not only for the conservation of space, but
that there may be no interierence between
them in the matter of stray fields. The
vacuum-tube sockets are of an unusual con-
struction, in that the support which fits
around the base of the tube i3 attached to
the hase at only one poiut, thereby reducing
losses to a minimum, claims the manu-
facturer.

CONSTRUCTION OF REGENERATIVE

LOOP

Thg two loops, comprising the antenna
and tickler, are so coustructed that they can
be moved 11:(1Lp(11(]gm]‘ of each other. The

L
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The terminals marked 1, are those for the

outer loop, the center tap of which is brought

to terminal 3. The inner loop terminates at 2.

FPloto by courtesy of Utt-IVilliams Electric
Products Co.

OUTPUT

0005
MF.
C
5 L ) b s 8
-A  +A +B +B -C +B
+C  -B DET. 30 V. 120 V.

1, detector; 2, grid leak ‘and condenser; 3, transformer for first stage A.F.;
5, automatic filament controls; 6, push-pull transformers; 7, tubes for push-pull stage: 8, fila-

ment control jack; 9, S.L.F. condenser.
loop: 12 4 C: 13, — C;

Binding posts as follows:
14, 2294 volts;

4, tubc for this stage;

10, outer loop; 11, tickler
4 90 volts; 16, — “A”; 17, | “A”

and — “B."

This diagram shows the simplicity of the re-
generative circuit, as used with a regenerative
loop antenna.

smialler Ioop 1~ built on the rod. which is
pxacul i a hoie m the base of the system,
and in this hole casily revolves. Thc ouns-
side loop 11'(103 on a shoulder of this same
rod, and turns about it as an axis.

The outside loop has 24 turns, a tap lead-
ing to the center binding post being taken
from the tweli{th turn. The inner loop has
12 turns and is not tapped. The cac's from
the ouier loap are brought out to the two
outer binding posts on the termiral board

shown heneath the loop; the second and

fourth posts are attached to the inner loop.

The dimensions of the inner loop are
4% x 13 inches. The larger one s eight
inches wide, the long stretch being 1434
inches, and the iour short stretches cach 54
inches. The angle between the ends is
90 degreces.

It must be borne in mind that these two
loops must be built so that they may be
moved independently of cach other. This
iz hecause it must be possible to rotate the
inner loop in order to control regeneration,
without disturbing the sctting of the larger

(Continned on page 1379)
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Constructing A Real DX Receiver

4 really good receis
economical lines.

wer Is a rarity these days,

DX ¢nd et the same time costs liitle to build,

By MARVIN S. OLSON

especially when one tries 1o build one along
The one described is a really good receiver, one which brings in a lot of
at least no more than any ordinary 3-tube sei.

The combination of regenerative detector and tuned radiv [requency amplification is care-

VER since the advent of radio fre-

quency amplification, radio authori-

ties have wrangled over the problem

of reconciling it with regeneration.
In truth, there scems to be no end to the
agreements and disagreements concerning the
relative value of ) Irequency amplifica-
tion when used in conjunction with a re-
generative detector.  Perhaps, if radio men
would supplant their perficial knowledge
of this type of amplification with more
actual experimer .11 \\OH\ and less theori
[ uld be solved, cuce
and for all. ‘\..'w.h 15 been continually
declared that R.F. ampiification and regen-
cration cannot be used together with any
degree of satisfaction, 1 beg to disagree with
that statement. A one-step R.F. amplifier
in connection with a regenerative detector
and a one-step A, I'. ”11*131.‘cr has been in
use at station 9AAG for some time, and the

Jully worked out.

A noticeable increase in am-
secured by doing this.

unit or units.
plification will 1

shall not atiem p‘ explain ihe reas for
this; I merely offer it as a suggestion whic h
can De applied to ather

well as the one in questio

CONSTRUCTION OF THE COILS

L1 and L2,

compr g t].c t
rangement. consist of an ord vario-
coupler. This can, of course, be either con-

purchiased.  The  inllowing
siven for the benefit of those

siructed  or
dimensions are

fans who may desire to construct the
coupler for hroadeast recepti 1.2 con-
ol 50 turns ¢f No. 16 D.C.C. wire

wound on a cardboard tube four inches in
diameier, and tapped every tenth turn. L1,
the tickier coil, bas 20 turns of No.20D.C.C.

results obtained on both amateur and broad-  wire wound on a tube with a three-inch
cast wave-lengths have been most satis-  diumeter.  Thirty turns of No. 20 D.C.C.
factorv. wire on a tube with a four-inch diameter
L\
—c,
00025 MF,
uv- UV-200
2014

ZMEG.

WY

[ |

|
|

The circuit is shown in IFig. 1. There is
nothing unusual about it, except that the
familiar potentiomecler, ‘\mh}f cx"” “losser,”
grid-biaser, or whatever you wish to call it,
has been omitted. 1f the sct is properly
wired, the rheostat of the R.I%. tube will
prove an entirely satisfactory means of oscil-
lation contrcl.  Merely turn down the fila-
ment of the R.F. tube aund the oscillations
will cease. Let me cmphatically reiterate
the necessity of using care in the wiring job.
Tailure to do so will result in a tendency of
the R.IF. amplifier to oscillate rcadily, and
thus render the proper reception of broad-
casting impossible.

It will be noticed that reactive-capacity
coupling is used between the R.I. tube and
the detector. This affords greater '\mpl'ﬁm—
tion and selectivity, because of the high peak
value obtained when the amplifier is tuned
to one wave-length. The use of broadly
tuned coupling transformers between the
stages of a R.I. amplifier always results in
al of amplification and selectivity.

Now for a statement which I know will
bring heaps of criticism upon me but, never-
theless, a statement which I know from ex-
perience to be true. The audio frequency
amplifier should be placed at least half a
foot away from the tuner R. 7., and detector

The complete circuit diagram of the receiver,
consisting of one stage of tuned Radio Fre-

quency amplification, Regencrative Detector,
and on¢ stage of Audio Frequency amphﬁcn-
tion,

will be satisfactory {for L3. This coil should
be tapped every sixth turn.  These coils
miay be wound in any form, such as \LdQ‘;Cl*
wound, busket-wei vag, and others, if
o1 thwl\\ he will obtain bC.J
hese windings. Iu my opinion,
type of winding is equally

elficient when A)rm)x""'\ wotnud--and left un-
doped.

The radio frequency choke X is not
necessary. 1t consists of 250 turns
28 D.C.C. wire on a tube with a
three-inch  diameter.  Variable condensers
Cl and C2 each have a maximum capacity
of Q005 mis. The rest of the diagram, I
believe, is self-explanatory.

Next in order is the
apparatus. This is almost a matter of com-
mon sense, and can be summed up in two
words: “DON'T CROWD.” Keep the
coils L3 and X well separated from each
other and {rom the vario-coupler L1-L2
If possible, 1.3 shauld be mounted at right
angles to 1L1-L2. 1f this is done, no trouble
will be encountered with electro-magnetic
action between the wrong ecircuits.  An-
other thing: Do not mount the coils or
condensers on a metal-shiclded panel. There
is positively no excuse for the use of metal
shielding if the rotary plates of the con-
densers are grounded as shown in the dia-
gram. The remainder of the mounting is a
matter of individual taste.

Closely associated with the mounting is
the wiring of the set. The rules of correct
wiring are ancient history to most radio
fans, but for the sake of safety, I will
repeat them:

1. Run all leads as straight as possible.

2. Do not run long parallel lcads.

3. Make the grid and plate circuit leads
exceptionally short.

4. Separate the grid and plate circuit wires

mounting of the

as far as you can.

5. Keep all wires at least one-half inch
apart.

6. Solder all connections with resin-core
solder.

By following these rules, you will not only
be contributing to the efficiency of the set,
but to the appearance as well.

Antenna Coil;
Gnd Leak and Grid Condenser;
and tickler conl

2, R.F. Amplifier Tube; 3, Antenna Tuning Condenser; 4, Detector Tube; 5,
6, Dttcclor Tuning Condenser; 7.
8, Binding Posts;

Inter:tage Coupling Coil
9, By-Pass Condenser.
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The Crystal Classified and Analyzed

By J. F. CARRIGAN, M. Sc., A. I. C.

T is not 20 years since the first inorganic

rectifier of high-irequency radio im-

pulses was put to a practical use by

General Dunwoody, of the United
States Army. The property of unilateral
conductivity upon which the rectifying action
of all radio-sensitive minerals and crystals
depends was first seriously considered and
examined by the above-named experimenter
in 1906. During the early summer months
of that year Dunwoody produced his world-
famous carborundum detector, a form of
rectifying device which has now been granted
an almost classical position in the aunals of
radio science.

GALENA

The crystal detector has been used for a long time in receiving radio messages and concerts, but
the average fan does not know that there are a great many kinds of minerals which will serve
the purpose, some of them as well as galena. In this article the writer tells about many of the
other winerals, and showcs certain relations between their rectifying properties and their chem-

ical compositions.

However, the purpose of this article is
not to present a history of crystal rectifica-
tion to the reader, but to put forward a num-
ber of facts concerning the chemical nature
and composition of the more commonly em-
ployed rectifying substances which may be
of some interest to the more serious-minded
racio amateur.

Although the minerals which are now
known to be endowed with rectifying prop-
erties to a greater or less degree are very
considerable In number, they may, never-
theless, be classified, for all ordinary pur-
poses, into not more than three or four dif-
ferent groups. Such a classification of min-

crystal rectihers which can be made Js one
which is founded upon a consideration of

their intrinsic chemical composition only.
Adopting this method of classifying the
crystals and minerals which are employed
for the purpose of radio rectification, we
may : ivide up all the more common
substances of this description into three
main groups or categories, ¥ the ele-
mentary group of cry I rectifiers, the sul-
phide group and the oxide group. Others
are very rare, and the reader may take it
for granted that practically every specimen
of radio-sensitive crystal or mineral which
may come into his possession through the or-
dinary commercial

At the present
time the amateur

TABLE SHOWING THE CHEMICAL COMPOSITION OF A

MINERAL RECTIFIERS

NUMBER OF

channels may be
relegated to one
of the three main

crystal eathusiast
has a considerable

number of recti-
fying minerals
and ny:m‘lnm

materials to
choose from. Al-
though the mo
popular  rectifier
lor general ama-
teur reception at
the present time
is undoubtedly the
ever-present ga-
lena, there is,
nevertheless, quite

Mineral or Recti-
fying Substance.
Sligan . .5 e
Telluri i
Graphite ....... i
ATSONIC . ooy aaia
Antimony .......
Molybdenite ... ..
Galena ........ =
Bornite o ..« .o as
Bournonit

Stibnite

Mispickel -
Copper pyrites ..
Iron pyrites ... ..

Chemical Composition.
Element
f

“  (Carbon)

Molybdenum sulphide
iead sulphide

Daouble sulph
Dauble sulphide of lead. copper

. ar capper and iron
and antimony

Antimony sulphide
Sulphide of iron and arse
Double sulplide of copper
Iron sulphide

nd iron

Formula.
S
Te

(u-leS,
Ph Cu,;Qh

Cluss or Group.

Elementary

group of
rectifiers.

" Sulphide group.

Uellurides,
selenides and
arsenides may
be wcluded
this group.)

crystal groups
mentioned above:
CHEMICAL
COMPOSITION
Let us now deal
for a short time
with a considera-
tion of the nature
and properties of
these three miner-
al groupings, and
see how the recti-
fying powers of
any glven miner-
al or crystal are

a fair number of
other minerals of

Marcasife «..ve.

Similar o iren
percentage of

but contains small

determined by its
chemizal nature

both a natural Zincite .o Impure zine oxide Zn0 and the grouping
and a synthetic Cuprite ... .. ... Copper oxide Ci,0 to whicl it prop-
variety which are Brookite ........ Titanium dioxide TiO, erly belongs.
capable of acting Ilmenite ....... . Oxide of titanium and iron Til'eOx | Oxide erou Most of the
as very good vec- Tellurite ........ Tellurium dioxide TeO, SRR crystal rectifying
tifiers of radio Magnetite ... ... Magnetic iron oxide 17e, Oy substances which
impulses, provid- Psilomelane ..... Manganese es Mn0, G Gl
ed they are em- Pyrolusite ... ... Manganese oxides MnO. use tn(}ay are set
ployed nnder the Cassiterite ... .. . Tin dioxide sue, forth in the ac-
necessary condi- companying table.
tions. i ) This table indi-
It is rather a surprising fact, in view of eral rectifiers, of course, is based upon cates tiie chemical name and composition of

the great popularity which has now over-
taken the formerly despised crystal detector,
that the number of minerals which has been
added to the list of radio-sensitive materials
within recent years is remarkably small.
Indeed, all the natural mineral products
which possess well-marked unilateral con-
ducting properties seem to have been discov-
ered very soon after the introduction of the
carborundum detector to the radio world.

1

Various forms of crystals: 1, 2, silicon; 3, bornite;

consideratio of a chemical nature only.
Other classifications of radio-sensitive min-
erals have been put forward from time to
time, and these have been hased upon the
type of contact required for rectification,
the direction of the current at the point of
contact, the mechanism of the rectification
which is believed to be carried out by these
crystals, and upon many other considerations.
However, the most concise classification of

each ¢f the common crystal rectifiers, and
in addition to this it will enable the reader
to determine at a glance the group to which
any particular rectifying crystal may belong.
LEAD SULPHIDES

It must, of course, be remembered that,
when dealing with these minerals and crys-
tals, we are not faced with absolutely pure
chemical compounds. Galena, which is a
natural sulphide of lead. and which belongs

(Cc-mumu" on page 1316)

4, chalcopyrite; 5, antimony; 6, iron pyrites.
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TYPES OF COMMERCIAL
LOOPS

1, Volumax (Scott & Fetzer); 2,
Cage Antenna (Rogers’ Research
Labs.); 3, Aalco Loop (Aalco Ra-
dio Labs.); 4, Carter Loop; 5, Aero-
loop (Utt-Williams Co.); 6, Fiat
Loop (Radio Apnlxance Co.); 7,

Deutsche Loop (Deutsche Co.); 8,

Crescent Loop (Eclipse Radio Lab.);

9, Western Electric; 10, Supertenna
(Super Tenna Co.)

e e

HE carly history of the development

of the loop scems to he very much

in obscurity. But whatever the truth

about its origin and inception, we do
know for a certainty that in the latter part
of the nineteenth century Hertz used sinall
loops in some of his famous experiments.
One of the experiments showed that when a
loop contained a spark gap and was held in
certain positions in the neighborhcod of ap-
paratus raciating electromaguetic waves, a
spark would pass between the spark balls,
while if, on the othier hand, the orientation
of the loop were slightly changed, but the
loop kept at the same mean tance from
the source of radiation, the spark would no
longer be praduced.

EARLY HISTORY OF THE LOOP

This showed couclusively two things:
first, that electric or electromagnctic waves
were phenomena having definite wave mo-
tion in a given direction and. second, that
the loop antenna or resonator, as it was then
called, had directional properties.

It was not untif 1905 that Round pub-
lished an account of the directive properties
of {rame aerials, or more properly, loop
antennas.  From that time on, the loop has
cxperienced more or less popularity with
a public quite unacquainted with its char-
acteristics.

This articte has for its purpose mainly the
design and use of a practical loop antenna
for recciving, so that it is not proposed to
o to any length into-the theory of propaga-
tion of electromagnetic waves; for a dis-
cussion of 1l1x~ sub)e(* the rcader is referred
to the writer’s article in the June, 1925, issue
of Rapto News, entitled “Theories of Radio
Wave Propagation.”

It is essential, however, that the reader
have a clear perception or mental picture of
an ether wave in order that he may under-
stand the explanation of loop rcccptmn
The following hypothesis, accepted hy scien-
{ists, is given as the most plausible explana-
tion of electromagnetic wave phenomena:
ELECTROMAGNETIC WAVE PHENOMENA

Waves are propagated in straight lines;
that is, between the tra wnsmitting station and
a distant receiving station, the wave travels
by the shortest path—on the arc of the
“oreat circle,” passing through both points.
This wave consists of a system of electric
and maguetic lines of force at right angles

to each other. The magnetic force is
parallel to the earth’s surface, but is at
right angles to the direction of travel of
the waves.  The clectric lines of force are
also at right angles to the direction of travel
af the waves, but are perpendicular (o the
aground.  Further details of the phenomena
ol radio wave propagation can he gieaned
from an article, entitled “What Are Radio
Waves " in the January issuc of Ranio
News. For our purpose, it will be neces-

i A b

i
)
1
1

FI1G. |
The distance between two points where the

forces compnsmg the Wa\!) are at a maximum
in the same direction, is the wave-length.

o A ——

sary to consider only the three factors of
velocity, frequency and wave-length as rep-
1 ~d by the accompanying diagram.

, let us consider velocity. Electricity
travc]s at the rate of 186,000 miles per
second. This holds good regardless of
\vhelhcr the wave form is purely direct or
whether the frequency lies between one cyvcle
per ccmo d or the highest possible frequency
to obtain. In omel words, the speed of the
clectric current is always the same, no mat-
ter what the frequency may be.

Next comes wave-length. The wave-length
of an electromagnetic wave is defined as the
distance between two points where the forces
comprising the wave are a maximum in the
same direction. Thus, in Fig. the wave-
Jength would be measured by the distance
AB.

In broadcasting, we encounter frequencies
included between 200 and 600 meters, or
from 1,500 to 500 kilocycles.

To receive this hand of wave-lengths
praperly, it is essential that the loop have
the correct Jmmber of turns of wire. In
other words, the inductance of 'the loop must
e such that when tuned by a suitable ca-
mcit\ no dificulty will be encountered in
covering the whole band.

The ‘Ereqmm) is obtained from the num-
ber of times the successive wave crests pass
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The Loop Antenna

By LEON L. ADELMAN

a fixed pomt in the path of the wave and
must, therciore, be equal to the velocity of
the wave divided by the wave-length., K
pressed in terms of meters, 186,000 mil
are equivalent to 300,000,000 meters. Thus:

Velocity
Frequency = ————,
Wave-lengti

and in the instance of a 600-meter wave
used as an example, we have

300,000,000
F=————— =500 kc per second.
600

TYPES OF LOOP ANTENNAS

There are two types of loop antennas,
the pancake or spiral-wound loop and the
solenoid or box type. There are many
modifications of both kinds and these can
be scen in the illustration of commercial loops.

Since the principle of the loop is that
the total EM.F. that can be generated in
its windings depends upon the phase differ-
ence in the vertical wires, it can readily be
nuderstood (hat the best loop s one which
s its vertical windings separated by one-
walf the wave-length. Maximum ecnergy
san thus be picked wup, and the amount of
this energy will be practically equal to the
amount that can be picked up by a single
wire antenna onc wave-length long

It is not practical, however, to have such
gigantic loops for reception purposes. What
15 done is to bring down the size to limits
which will allow of operation in a room.
Thus. for the average loop, about ten turns
of wire wound in a form, say one meter
square, may have the same inductance as
the theoretical half-wave loop, but is cap-
ible of receiving approximately but 3 to
5 per cent of the energy, inversely depending
upon the wave-length-broadeast range.

So it can easily be secn that the loop ap-
peirs to be a rather inefficient collector of
radio wave energy. How, then. does one ac-

it the very w onder ful reception being
d daily by thousands who use
loaps instead of an outdoor antenna?

This is readily and most satisfactorily
explained when—

The set uscd 1s a sensitive one.

Radio frequency amplification is used.

Regeneration js used.

The loop is near or in a steel structure.

The loop is in the neighborhood of a num-
ber of antennas.

Radiation takes place from a more power-
ful recciver in the vicinity.

The territory is free from “dead spots.”

Each condition in itself is a very impor-
tant ilem and, in some cases, ther¢ may be
present several contributing reasons for the

(Continued on paye 1368)

METHOD OF WINDING 4 DOUBLE TURNS

COMBINATION PANCAKE SOLENOCID

//1 LOOP

BASE FITTED €l
|o WITH PLUG AND A~
JACK ARRANGEMENT

FIG. 3

Constructional details of an efficient loop. Use
No. 22 D.C.C. wire.
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Correspondence from Readers

In this department the readers air their

views on many important questions of the day.

COHI-

ment is invited and an aitempt is made to give equal weight to both sides of a controversy

NEW RADIO FRATERNITY
Lditor, Rapto NEws:

For a number ears I have read every
issue of Rapro News carefully, for the good
things between the covers. Your “Corres-
pondence IFfrom Readers” has been of espe-

cial interest to me. Now I have a few re-
marks of my own.
I think your readers generally will ap-

preciate your cvident aim of impartiality
regarding BCL’s and amateurs. In the
end, the two classes aren't so far apart in
interest, and it's possible for either one to
do the other a lot of good.

Once in a while, even out here in Okla-
homa, somebody does something really w orth
while, A number of years )‘o a body
radio bugs in the University of ()kldnomd
at Norman, Oklahoma, got together and
organized what they called the Norman
Radio Rescarch Club, That there was a
good deal of interest among the members is
evidenced by the fact that This organization
became the Alpha Chapter of Alpha Sigma
Delta in 1921, so far as I know the begin-
ning of national, professional radio 1ra-
ternities.

In 1924 the first additional chapter was ad-
mitted at Oklahema Agricultural and Me-
chanical College. Later in that ycar, the
third chapter was admitted at the Massa-
chusetts Institute of Technology, commouly
known as Boston Tech,

Beside a number of possible chapters in
other states, petitions are now being con-
sidered from the University of Toronto.
Canada; the University of lowa;
nell at Ithaca, New York. T understand
from fellow members that prospects are cx-
ceedingly guod now ior an increase i the
number of chapters.

The fraternity was organized to remove
the lack of any co-ordinating factor among
collegiate radio men. A need for something
to hring about co-operation and fellowship
between them has long heen felt

The fraternity is incorporated in the states
of Oklaboma and Massachusctts. In Okla-
homa, at least, it is recognized as quite a
power. The membership, while not large.
includes some of the best-known scientists
in the United States. Alumni of the Alpha
Chapter alone are scattered well over the
world, holding important positions, and do-
ing some brass-pounding.

In order better to fit the needs of a fra-
ternity undergoing such rapid expansion, it
has been found advisable to revise the con-
stitution several times, but the essentials of
the thing, taken from the coustitution, are,
briefly: The government of the fraternity
is vested in a Grand Council. which meets
at least once every two years at soine pre-
determined point. Local affairs are man-
aged by the usual elective officers. Charters
can be granted only to chapters in institu-
tions where either M. Sc. or M. A. degrees
with national recogniticn are conferred
Membership is open to male students of such
institations who pessess a certain knowledge
of radio and whese scholarship measures up
to a certain standard. It is the aim of the
fraternity to ]\up out of college politics,
and antagon ism between fraternities is not
sanctioned. This leads to a body with
higher ideals and with a greater ability for
doing good. The fraternitv has an official
seal, and identifying pin. Wearers of this
pin are recognized on our campus as radio
men of some superiority.

If you can help the fraternity in its ef-
forts to become better known, I am sure it

and Cor-

regardless of the magazine’s policy.

will be sincerely appreciated by those “who
stay up nights talking across ndaon; as peo-
ple used to talk across fenccs.
Herpert G. Hoviis,
526 Sixth Avenue,
San Francisco, Calif.

THE REGENERATIVE_INTERFLEX

Lditor, Rapio NEWS:

Please accept my thanks for telling us
how to make the Regenerative Interflex. It
is certainly a good one. We, here in a poor-
reception locality, with static a-plenty, have
found the Interflex to be the quictest (no set
noises) and sweetest-toned set ever, not like
the usual regenerative sets.  As for volume,
it has proved equal to the four-tube Tuska
su[)cr(l\ ne and like ecircuits. Chicago and
New York periorm on our loud speaker
nightly ; the local stations cut out clear and
clean, and we get Western and Texas sta-
tions right through them. Logged 34 sta-
tions first night wmday, December 13).

We are at present using the only crystal
obtairable, the ten-cent-store variety. We
notice, too, that the paint of catw ker op-
crates set at almost any point of crystal; and
gives results (t‘mmh poorcr) on the
the erystal is mounted in. Why it
we don't know: in fact. we can’t
really ficurc out the Interflex operation it-
self, but the results are there, and that's all
that really counts,

We used standard coupler, cut down ticl
ler winding te 25 turns, so ours is a two-
dial set and ane rhe We don't mind, as
one alone (unes wave-length; and we seldom
teuch coup er ar rhicosiat. We use our auto
pattery. plugging cable in at dash-—same
running underground to house.

Sulphur Spr .nE;s',
Tampa, Fla.

R.I.D.

December 25, 1625,

w

APPRECIATES INTERFLEX
Editor, Rapio NEws:

The article on the Single-Contral Regen-
erative Interflex, in your December 1
read so well that T decided to build one;
I wish to say the results were most Mat'iv-
ing. After balancing T was able to log 23
stations in one evening, with equal volume
to my five-tube set, and with more clearness
and stability.

H. C. Warrers, Jr.,
[111 Eighth Street,
Huntington, W. Va,
December 13, 1925

HORRORS OF RADIO

Same time aga, Mr. Milton M. Schuman,
of Baltimore. advertised for a stenographer
with radio experience.  Oune appeared who
claimed to know all about radia matters, as
her family had a sct.  The following is a
verbatim  copy of a letter as she traus-
scribed it

Mr. Hugo Gernshack,
Editor of Radio News,
New York, City.

Deceimber 1, 1925,

Dear Sir:

Regarding the data published iu this issue,
regarding your latest circut, I wish to be
cnlarzed on a few points which were not
exact clear to me.

I have made the flexy former according to
specifications and wish to ask if your tapped
primary would be most efficient in the arial
and ground circuit, alszo would it make any

difference weather the secondary of 'the
copal goes to the wider side of the variable
condenser.

I am using U. V. 201-A, with a 135 volt
on the plate but cannot get any oscillations,
and ask if you would suggest putting in a
petencioneter. It is necessary to mort the
aureola frequency at right angles, and insert
a tripole O-1 dubilani fixed condenser against

this primary of the first stage?

I noticed wherein you asser at the connec-
tion on the carbarondum should be rejected
for better reactions. Does this mean simply
taking the crystal without tuning it arould?
Would it be just as efficient if reagotatet
were used in place of the automatic am-
perites, I am using a cxiode 120 ampier
storage battery. Would I keep the specific
gravity ‘around 1280 degrees, and have the
conuections in series with the set and the
fuse gote through a ballcot charger. I am
using a 23 plat caropotec 23 plat variable
condenser and find I am troubled with bai-
tery capacity, and ask if you suggest the
pannel by shicelding.

I am using Benjumin's suspension sockets to
relieve violation but find some how the set
will only operate the magnet-box on locals.
I am using a 125ft. sever strand enameled
covered airail.

with the 20 ft. lead in A. Broch and lighting
arrester. I am using a fillcastset to control
the films on the first amplifier, and find its
operation is extremely crital, would you
advise me moving any terms from the
honeycomb coil.

Thanking yvou for this information, I remain,

Respectfully,

THE MERCURY DETECTOR
Editor, Ranto NEws:

I noticed in your correspondence section
a letter relating to the use of mercury as
a rectifier in radio reception. Perhaps I
can radiate a ray or two of light that will
brighten the path of any experimenter
thinking of playing with the elusive quick-
silver.

There used to be advertised a “Barr Mer-
cury Cup” detector just after the World
War, in the latter days of amateur spark
telegraphy. Whether or not these are ab-
tainable now, 1 don’t know. I do know that
I was ncv r affluent enough to purchase one
then; although the »Jm\mo words in the
ad attracted me and afﬁlc'ed me with a bad
case of covetousness, However, the in-
ability to purchase never was an insuper-
able harrier to the real bug.

So, using a fuse end, one of the cartridge
type, for my cup, and a safety pin with a
wood screw for the adjustment, the mercury
holder was made. This was back in 1920 or
perhaps 1919. By spilling some mercury in
class at school T angered the physics profes-
sor, but cbtained the necessary mercury after
chagnw it all around the floor. This experi-
ment was a failure, because the mercury
ate the bottom out of my cup. which bottom
was mainly solder. Also, the mercury
amalgamated with cverything in sight, in-
cluding my ring, to the disgust of my mater-
nal parent and the blacking of my finger.

Accidentally, T Jater got hold of a carbon
cup clectrolytic detector of 1913 vintage or
earlier.  This and a hroken thermometer
(accidental breakage, of course) resulted in
another mercury rletcclnr. hi worked
with mediocre succes The main trouble
was that the movable COllldCt generally being

(Continued on page 1354)
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Awards of the $50 Radio Wrinkle Contest

First Prize
INTERCHANGEABLE INDUC.
TANCES
By CHARLES DOELLE

Almost all receivers, that are expected to
cover a band of more than five or six hun-
dred Kkilocycles, must be fitted with mnduc-
tance switches or in ble coils. As

the switching method is ve

y incfficient, due
to the losses in the unused partions of the
inductances, as well as o r tendency to
{rap out certain frequencies, the interchange-
able-coil idea 13 t! t sulution.

Many types of in le coils, how-
cver, have no provision wre than two
contacts. Others have s that are in-
elficient in themseives. All are more or
less costly.

Interchangeable
fashion illustrated
drawing, cost less t!
the total cost of tl
changeable coils is aver
the price of the conl
tubing, and wire for
wave-lengths.

Referring to the drawing, the various con-
tacts, A and B, are m from large paper
fasteners. Six are required, as a rule. Six
will give a better su even when only
four of them are used for contact. The de-
tails of both kinds of contact are given in
the drawing. Notice wespecially that B is
howed out to make a spring contact that
will always press against A,

The tubes, C and D, may be of any di-
ameter convenient for the individual set; but
should be made from thin-wailed bakelite,

n

made up in the
the accompanying
50 cents apiece, when
s and the inter-
ged. This includes
t springs, bakelite
coils for ordinary

celoron, or some sim substance. The
walls need not be m than ¢ inch in

thickness. It 15 best to have them as
thin as possible, from the point of view of
efficiency.  \When +g-inch tubing is used,
the socket, D. should have a diameter 4
inch greater than the coil tube, C. For

thicker tubing, add to the 4-inch difference
the additional thickness over 1% inch,
doubled.

The contact elements are supported Dy

rivets made {rom small brass brads, clipped

MAKE THREE PIECES
WITH MOUNTING HOLES
AND THREE WITHOUT

praTS A AND B MaDE
FROM PAPER FASTENERS

———

¢ A soetcup
(MAKE SIX)

TN
/ CPPER BRADS
USED AS RIVETS g
RIVET HOLES,

-D B- CONTACT SPRING 1

SOLDER
CONNECTIONS
HERE

SIX CONTACT SPRINGS B

SCREW IN TuBE C USED AND SIX SOCKET CLIPSA

AS LOCATING PIN. EQUALLY SPACED.

A method of constructing interchangeable in-

ductances and the socket into which they 6t

is shown above. Ordinary paper fasteners
make the very efficient contact members,

ROUND HEAD MACHINE

off about 14 inch from the head. A No. 33
dril should be used to make the holes for
the rivets. A I4-inch machine screw is in-
serted mmto a threaded hole in the coil tube,
and fits in a slot cut in the socket, thus
keeping the contacts in alignment when the
coil js inserted.

Fnt i

. Prize Winners

First Prize $25

£ INTERCHANGEABLE
g INDUCTANCES

: By CHARLES DOELLE
395 Jenks St., St. Paul, Minn.

i

Second Prize $15
AN IMPROVEMENT IN
VERNIERS
By DANIEL PORTER
Grecnwich, Connecticut.

Third Prize $10
TANDEM CONNECTION FOR
CONDENSERS
By ROY MARSHALL
19A Ft. Winfield Scott, San Francisco.

s

LU RIRI I

NOTE: The next list of prize winners 3
will be published in the May issne. :

it I L Uy UL

Second Prize
AN IMPROVEMENT IN VERNIERS
By DANIEL PORTER

P

The purpose of any vernier is two-fold.
First, it must aid in making a finer and more
accurate adjustment.  Second, it must he so
situated that its operation causes ho I
able hand-capacity effect upon the instr
ments., Manv verniers on broadcast receiv-
ers fall down on the latter requirement, and
almost all do on the low-wave sets, Indeed,
a movement of the bady three feet from the
set is sullicient to tune out a.signal on two
or three meters.

For this reason, any sensitive receiver,
even if it js shiclded, cannot be operated gn
low waves without a vernier that keeps the
hands of the operator a foot or more f{rom
the condensers and coils. Yet such an instru-
ment, in most cases, would make the set
hopelessly bulky and awkward.

The detachable vernier handle shown in
the accampanying illustration solyes the
problem nicely. In addition, it interferes in
no way with large movements of the dial and
is, therefore, a decided improvement over
constant friction and geared verniers. In
cases where a moderately breoad wave is
being reccived, the vernier may be usedswith-
out its extension handle.

Referring to I'ig. 1: (a) is a common rub-
ber furniture {oot; (b-b) are washers; (¢)
the supporting spring; (d) part of a brass
bolt, threaded for two-thirds of its length,
and drilled for the insertion of the pn in
(a); (e) a large binding post knob; (f) a
rod of insulating material one-half iuch in
diameter and about one foot long, and (g) a
small knob with male thread insert.

Fig, 2 shows the manner in which the head
of the knob (¢) and the end of the shaft (f)
are notched with a file to allow the former
to be turned by the®latter. The first ver-
niers used by the writer were made like a
screw-head and screwdriver; but the ar-
rangement shown in the illustration proves
much more satisfactory, as there is almost
no tendency to slip.

In assembling the parts (d) is driven over
the pin of (a) by tapping it with a light
hammer; and when it is fush with the rub-

ber, the pin is bent over and clipped, if neces~
sary, and a drop of solder applied to hold it

i place.  Curved spring washers may be
used to give tension.  The illustration shows

two. but more may be necessary, Dimen-
sions of most of the parts are omitted, as
they will depend upon the type of dial, the
parts on hand, etc.

A BCB D

A vernier with a long, detachable handle will

be welcomed by all who have trouble with

hand capacitance. It will be found espe-
cially useful for very short wave work.

Note that when the vernier is not in use
it does not touch the dial at all; but when
the rod is inserted in the slots and pressed
forward it is made to bear against the rim
of the dial.

Contributed by Daniel Porter.

Third Prize

TANDEM CONNECTION FOR
CONDENSERS
By ROY MARSHALL

A small strip of metal is bent as in the
accompanying illustration, so that it is just
long encugh to clear the end plates of the
condenser.  This allows full clearance of
cendenser rotor plates, and prevents a short
circuit of condenser at any position of rotor.

The first eondenser is dismounted and the
strip drilled to fit the shaft of the rotor.
Remove the nut which holds the plates of the
rotor, slip the strip of metal on shaft and
set up lock nut of rotor sccurely. The ad-
justment of the condenser is not changed.
If it is desired to use three condensers, the
second is treated as above, after which the
two or thrce condensers are mounted, either
upon a solid strip of bakelite or hard wood.
or upon two strips of metal, if the circuit in
which the condensers are used permits of a
common connection of the rotors. If the
circuit will not permit of a common connec-
tion of the rotors, the metal strip which con-
nects the condensers is cut and insulated as is
clearly shown in the illustration.

Clamps for holding the condensers to the
block are made by bending brass machine
screws at right angles, and two or four used
for cach condenser as desired.

S

i
!.Q.
b
i

R

o

T

By means of a strip of metal and an op-
tional piece of insulating material, conden-
sers may be connected 3in tandem for uni-
control. If the rotors are both grounded im
the circuit the insulating block is omitted.
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The connection is quite fexible and it is
only necessary to line the condensers approx-
nnately.

After the condensers are wired in the cir-
cuit, a station about midway on the dials,
that s, of about 350 meters wave-length, is
tuned in to maximum signal strength; after
which the strip of metal is soldered, or fas-
tened by set screw, to the shaft of the sccond
(and third) condenser. This setting gives
very good rcception over the entire wave-
length range of the receiver, and a vernier
dial is suggested, as the peak of reception is
very critical.

A NEAT HOME-MADE COIL TERMINAL

I have always had quite a bit of trouble
with the contacts of my home-made coils,
until T hit on the plan of using small shoe
eyelets aml soldering lugs for terminals; and
they have certainly solved the problem.

Shoe eye-
lets may be
used as

- shown to
form neat
and effici-
ent termi-
nals for in-

¢+ ductance
coils.

The eyelets may be purchased from any
shoe shiap for “about two or three cents a
dozen. A No. 8 drill was used to recam the
hole in the soldering lugs and drill the form.
Auny sharp instrumment may be used (o cut
the eyelet at four or five places, after which
it is bradded down. The whole makes a
very neat and eflicient termmal.

Contributed by Roy Marshall.

SOLDERING OUTDOOR WIRES

When installing Icad-in and ground wires
for a radio receiving set, it is often neces-
sary to do some outdoor seldering. In cold,
windy weather, it is a problem ‘to keep the
iron (so called) hot enough to do the work
properly. An electric soldering iron with a
long connection is not often available; and a
brazing torch takes time to prepare and is
inconvenient for use in the wind, as well as
dangerous in certain places.

On several recent jobs 1 adopted the fol-
fowing method with entire success. I started
the iron heating over the kitchen gas burner,
as usual, and had a small pickle jar haudy.
After preparing the outside wires and ap-
plying the flux, I held the hot soldering iron

T oA

to do outdoor

Those who have attempted
soldering in ccld weather will welcome this

wrinkle. It consists of an ashestos lined
bottle to keep the soldering copper warm.

inside the pickle jar and carried it out in the
yard, where I found that it held the heat and
did a perfect job of soldering, I suppose
a countainer made of some substance that
does not absorb heat easily, or an asbhestos
lining placed in the pickle jar would be
even better.
Contributed by Ernest Leland Holcomb.

METHOD OF COIL-WINDING
Lately there have been many different tvpes
of coil-winding methods published, some us-
ing solid forms on which the wire is wound

the plate.

and others that are so-called “wound on air.”
The coil-winding method below described is
one of the latter type.

A round cardhoard box that has a diame-
ter of more than 3 inches is procured and
the bottom is removed. The side of the box

-CELLU'LOID‘ STRIPS

CARDBOARD
TUBE
When it is desirable to cut down on coil
expense, the above method of making a low-
loss form may be used. Usually it u_/xll be
found necessary to employ about twice as
many celluloid  strips as are shown in the
drawing.

is siit lengthwise and overlapped until the
diameter is exactly 3 inches. Iour strips of
celluloid 34 x ¥ x 6 inches, near the ends of
which have been drilled a 3/16-inch hole, are
fastened on the outside of the prepared tube.
The wire is then wound over these strips
and fastened temporarily at each end of the
box. When the winding is completed, apply
either ‘“airplane dope” or collodion to the
winding along the celluloid strips. This se-
cures the winding permanently to these strips
which act as a form for the coil. V
“dope” iz dry, the cardboard tube is squeezed
and removed from inside the wire. It will
be found thut the result is a coil that is en-
tirelv self-supporting and built with a min-
imum of trouble.
Contributed by C. 2. Berghom,

R

Half the
sound
energy of a
Joud speak-
er is devel-
oped under
the dia-
phragm.
Usually this
is mufiled
or lost en-
tirely. A
second horn
located as
showngives
a great in-
crease in
volume.

ll«—FIRST HORN'

INCREASING THE SOUND EN-
ERGY OF A LOUD SPEAKER

Excluding the cone types, very few loud
speakers make use of the sound energy de-
veloped on both sides of the diaphragm. All
of the common horn models make use of the
energy from one side only. It has occurred
to the writer that loud speakers of the latter
type may be made to give nearly one hundred
per cent. more output by the use of a sec-
ond horn into which is directed the sound
energy from within the base of the loud
spealker.

The writer used a Western Electric phon-
ograph unit from which the magnets were
removed and a half-inch hole drilledt in the
side of the brass shell. The magnets and
coils were then replaced. A plate of thin
hrass was cut to fit within the shell, and slot-
ted to let the magnet ends come through. A
semi-circular hole was also cut in the edge
of the plate over the hole drilled in the side
of the shell. A little brass strip was then
cut to reach from the back of the shell to
within about 4-inch from the front edge,
and bent in a semi-circle to fit the hole in
This was carefully soldered on
the inside of the shell opposite the hole. The
plate was placed on and carefully soldered
to the shell around its edge. It should be
pressed down a little at the edge in doing
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this.
and you have a means of conducting the
sound from the back of the diaphragm out.
A neck is soldered outside the hole, with
an elbow if necessary, to lead to the horn.
The writer is using two horns, one on the
regular opening in front, and another on the
extra opening, and gets almost equal volume
from both. This scheme might be used on
a rubber-case receiver by using wax to se-
cure the plate, or the whole cavity might be
filled with wax, but t would make it di
cult to reach the coils or other parts in casc
of trouble. The idea might also be applicd
to other complete loud speakers.

I might say._that this works to some ex-
tent without filling the cavity or covering
it, but it is much improved by having this
collecting chamber reduced
Contributed by Paul W. Meradith.

A SMALL EMERGENCY CLAMP

One often wishes for three hands when
soldering or deing other work on a small
article that must be held fairly tight dur-
ing the process. A vise often is too large

and clumsy; and sometimes it is desirable
"

A quick-action clamp for holding small parts

assistance in soldering, and in

many operations. A pair of pliers and a

heavy rubber band are the only parts re-
quired to make such a clamp.

is of great

to be able to move the work for some reason.
A small clamp is the best solution; yet fre-
quently this is as difficult to use as a vise.

A small emergency clamp that is really
bandy may be made from a heavy rubber
band and a pair of pliers, as shown in the

accompanying drawing. Loop the band
around the handles of the pliers several

times. Tension may be adjusted by increas-
ing or decreasing the number of turns of
elastic.

Many uses for this device will suggest
themselves at once, such as holding small
wooden parts that are being glued, holding
parts that sare being soldered, and so forth.

Contributed by Paul E. Floopes.

A HANDY WIRING DEVICE

Coil-winders, as a rule, are either so bulky
and complicated that they are costly and hard
to use, or else they are so simple that they
have little advantage over the old method of
doing it all hy hand. The winder described
below combines the best features of both
types. It may be made up with almost ne
expense ‘from parts that are to be found in
all workshops, and is useful in winding
almost any type of small coil.

2 HARDWOOQOD CONES

STEEL ROD 6 LONG

This illustration shows a handy jig for wind-
ing small coils rapidly. The writer gives as
well a novel means of counting turns.

Then solder the plate to the little tube :

- - m—

e
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The winder consists of a double-frame
dr]il (held in a bench vise as shown) and a
coil-holder of specml construction.  The lat-
ter is made II'Om a steel vod, 4 inch in
diameter and 6 inches long, and two wooden
cones, the dimensions of which are given in
the accompanying sketch. These should be
made, preferably, from hirch or maple.
Larger ones may be rcequired by some ex-
perimenters; but this coil-winder is not
suitable for coils of a diamcter in excess
of about two inches.

If transformer coils are being wound for

use on a square core, truncated pyramids
should be substituted for the cones. It would
be well to mount the device sufficiently {ar

along the table to aliow the left hand, which
"m([m the wire, to rest on that

If it is desired to have an exact number
of turns, as in a transformer coil, this can
be determined readily by the ratio of gear-
ing. For example:

Turns desived ......... 5 as 3,000
Tecth, large gear ................ 83
Teeth, small gear ... ... ...... 24

The handle will have to be turned a num-
ber of times indicated by the formula 3.000

times 24, divided by 88 This gives 818
turns of the large handle as correct. The
handle is far r to count thau the

rapidly-revolving
Contributed by Norman Lee.

EMERGENCY “SOCKET WRENCH”

It is customary to use a special form of
socket wrench to place thumb nuts and bind-
ing post tops in inaccessible places in the
radio set.  As an emergency substitute a
common pencil may be used, as shown in
the accompanying illustration. The point of
the pcrul is ely pushed into the hole of
the (humb nut until the latter sticks; it may
then be placed upon 'Hv screw and given a
turn or two to it.  When the penci
has been twir
be ejected  automatically.
may then he completed l»y re
cil anrl p essing with the rubber end. T
will give enough purchase to make a rcason-
ably hrm connection.

Contributed by Geo. . Pope.

led a few times the point w

The

i"h eni
g the pe

PENCIL

STARTING
THUMB
NUT —

TIGHTENING
*THUMB NUT

ERASER

Inserting and fastening a
socket is a ticklish bu Llal‘y \vhv..n
it is situated at the boltom of tae set, or in
some other inaccessible placee. A common

pencil may be uszd as an ergency socket

wrench for the purpcse.

CUTTING DOWN “B” BATTERY
CONSUMPTION

When the same set is used alternately with
a loud speaker and a hca(l—:ct. a great saving
may bhe made in “B” bhattery consumption
hy cutting down the voll,lie when the head-
phones are used. Even though set i3
used without the last stage of amplifica-
tion, the steady dr

the

nof current for the other

1uoes is much greater with a high “B" bat-
tery voltage than with mode w‘]mm
The switching arransement u the

[« CARDBOARD HORN

BLOTTING PAPER HORN

UNT

SLIDING

PHONOGRAPH |
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Fd&

FI1G.

The constructional details of an adjustable reflecting horn loud speaker are shown in the three

figures above.
horns gives

The use of b'utnngf
unusually good tonal qu

er and cardboard, respectively, for
ies to this home-made

the inner and outer

instrument. While the volume

of sound produced is not as greal as in the straight rigid-horn types, the reproduction is more
: pleasing and accurate. .

accompanying diagram allows the use of
90 volts on the amplifying tubes and 45 volts
on the detector when the loud speaker is
used ; and 45 volts on the ampliﬁf‘h and 2214
on the detector for head-phone reception.
Thus half of the battery is entirely out of
the circuit, and the rest works at a great ly
l(_(LdCLd current dram

Contributed by D.-S. Bergeron.

O.P OT
SWITCH
RADIO SET

- DET.+ AMP. +
Those¢ wbo have sets with no provision for
culting out audio frequency slages when
pnwerf i1 stations coine through will welcome
the scheme shown in this diagram. It pro-
vidcs for a simultancous reduction of both
amplifier and detector voltage, for use as a

voiume control; and prolongs greatly the life

‘of the batterics.

A REFLECTING HORN LOUD
SPEAKER

Some time a2o a wrinkle was published
in Ranto NEws, telling how to construct a

reflecting loud speaker with both compact-
ness and improved tenal qualities.  As the
original model required a good deal of
AKClmmmI skill in ity ¢ ruction, the fol-
lowing dircetions are gi for constructing
the same type ol speaker from pler

materials and in a simpler way.

Fig. | is a side view showing dimensious.
The method of ifastening the largc cone o
the back and the small cone to the u i
nare or 1' s up to the ingenuity of the indi-
vidinal.  The writer fastened the large cone
to the lop ol a -w-muco can which 'an(‘m(
to be of the right size, sccuring it with scal-
g wax. Anv kind of cenient desiencd for
with metal may be substitutec The
cene was tied around the projecting
¢f the unit, and made rigid with
g wiax
1"1" 2 shows the ¢ mistruction of the sliding
block 1o which the wunit is {astened. The
sliding t"'mnc is very necessary, as it allows

u<u

.
small
pul'm n
seali

the |Ul|] to uc adjusted for mummum reson-
ance

and maximum volume, In this adjust

s the difference between an excep-
good loud speaker and a punk one.
3 shows the method of cutting the
n cardboard for the large one,
paper for the small.
s hern mav be constructed in a very
re time by almost anyone, and its opera-
se the user of the averace
The soft material {rom which

both

the inner cone is made prevents much of
the distortion that comes {rom rigid horns.
Contributed by J. H. Congdon.
A NOVEL TUNING DEVICE

In order to maintain the proper relation
between inductance and capacitance over a
band of frequencies, it is necessary to vary
simultaneously. Here is shown a
novel method of accomplishing this with br J
one instrument, A flat spiral coil is wound
of spring metal, preferably of a copper com-
position, and of sufficient width to give a
fairly hgh distributed capacitance between
turns. The non-technical builder will have
to use the trial-and-cerror method in choos-
ing the right width and spacing for best re-
sults. Those who are mathernatically inclined
can calculate these factors to suit conditions.

To prevent mechanical vibration, the turns
may be immersed in hecavy transformer oil.

The outside turn of the variable spiral is
made fast to a terminal at the top, while the
inside turn is secured to a rotating shaft.
rotation of the dial attached to the shaft
causes the spiral to wind or unwind, depend-
ng upon its counter-clockwise or clocl\\w
direction of rotation, ThJs varies the dis-
tance hetween the turns, which is the cause

of simultaneous change in inductance and
capacitance.
This methad of tuning will be found very

cffective for short wave-lengths, on \\“1511
exceecingly fine adjustment is necessary.

Contribuled by Earl J. Pilkington.

— {of-TrRmma

)

T=-sruooeDn To PANEL

SPIRAL
~— STRI(P

INDUCTANCE
CONDE NSER
SIMULTANEOUS
ADJUSTMENT OF
CAPACITY AND
INDUCTANCE IN AN
ELECTRIC CURRENT

= BAKELITE SUPPORT

[
1

SLOTTED

DIAL PANEL

=

S5PIRAL SPRING

Tn some circuits it is very desirable to vary

both inductance and capacitance at once, mair-

taining a fixed ratio. This shows a novel means
of performing simultaneous variation.
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CAMELS OR SWEET CAPS?

In the Evening Bulletin,
Providence, R. 1., of De
cember 4, was an advert
ment telling of a radio set
having “A genuine nv \hng
any S\lOI\I\'G panel.
We've got a hunch that our
radio set has been out he-
hind the barn shootin' a
butt on the sly, thus ac-
cmm‘vny for some of the
dizzy reception.

Cantributed by
Irving A. Sunderland.

COWN BY '
\\”NEGQR\\VOIKS'

FOR PORTABLE SETS

This from the Daily
S]LILIZ Lond')'l. E'whn(l,
mber “Mr. Lee
s inventor of the
’l‘I{L\’ lectrade  valve.”
Our English cousing have
been ning som
from us, Just think
thn'. must be made like a
feck of cards, Why a 52-
(h( set would easily go in
qur pocket.

Contributed by J. E. Martisn,

BUT LITTLE PITCHERS CAN

AHA! - T HEAR In the December issue of
SOMETHINGEﬁ Q. S. T., Hartford, Conn.,
o occurs this gem: -

and a G. E. 75-watt [m-
ment  HEARING trans.
former.” No., Oswald, we
don't think these trans-
formers hear the fila-
ments when they go out.
Contributed by
1William McCartney.

“HAIRY APE” STUFF

In the October 31 issue
of the Radio Digest there
i\ the following statement:
“Gas pipes alse have rub-
ber and other I\SULFI\'G /
materials at the joints. Q
Take our word for it, if /(:}P\/bo
some  night our ground i Y\t 3
connections start hurling in- l//‘\c ¥

sults at us, we'll go down &L
and beat up the local gas —
company. T

Contributed by
Wm. G. Mortimer.

THAT'S WHERE OUR MONEY GOES
In the Toledo Blade of

A November 26 s the fol-
. l 1 news item:  ‘“The
,f. goT Navy partme is instal-

Department
an 80.000-TUBL trans.
at_the San Dicgo
Rmm Station.”” We
¥ soutd hate to live
n the vic y of San Diego
with a station like this blat-
ting away every night.

(mrtunurcd by
Harry W. Hankinson

"WAY, "WAY BACK IN THE AGES DARK

Historical incident from
the Dittsburg  Press,  of
November 29: “Since 1293
[aternational  bhroadeasting
has been carried on in_an
cxperimental  wav—"" Evi-
dently the vanishing Ameri-
can  and the Heathen
Chinee had some method of
communication (I"\t histori-
ans sure did miss,

Contributed by
Paul Amtower

STRONG ARM STUFF

In the November 27 issue
of the Baltimore / r’mng
Sun  was this statement:
‘——DBut [ have picked two
stations OUT OF TFLOR-
IDA  and some  Chicago
stations.”  Why on earth
couldn't tlm fellow
a few of the und

:d

. Contributed by
David K. Roberis, v,

YOU MUST COME OVER
This from the Columbus
Sunday l)lx[mﬂh of De-
cember 6: “the POPL LAR
Ily of the terminals
writer of the article in
h this  senter
peuud does not go in
detail of why termi
|m|m Tar, P(]hu\]\ in
jildd they

species and
good loakin'.

mayhe they're

Coutvibuted by Robert Brierly.

HOW ABOUT LICKER?

Gastronomic  item  from
the Chicago, 1Il.. Lrening
Fost of Nav. 25: “LEvery
wire connection and piece
( . in a receiver con-
to the capacity ef-
t. which has a strong in-
Huence on  tuning. In
atlier words, my son, keep
the blooper far, far away
from the dining room table,

Contri IU'[m] by
F. Noe

RADIO VS MEDICINE

Medical announcemen m
the Kuickerbocker ress,
A bany. N, Y.. of Nov. 27
“Dr. » deForest asserts
his P\l[]'\'] will dispense
with horn.”” We understood
that the fa inventor
was most ve . but we
were unaware he was
treating deaf
Coldr:bmz’d by

Edw. J. Frank

@g@

s

st shsi i g
F you happen to see any humorous mis- £

prints in the press we shall be glad to

have you clip them out and send to us.
No RADIOTIC will be accepted unless the
printed original giving the name of the news-
paper or magazine is submitted with date
and page on which it appeared: We will pay
$1.00 for each RADIOTIC accepted and
printed here. A few humorous lines from =
£ cach correspondent should accompany each
: RADIOTIC. The most humorous ones will
¢ be printed. Address all RADIOTICS to :

Editor RADIOTIC DEPARTMENT,
¢/o Radio News,

Ltz st A R
i 8 i il

e e

ANY OTHER OFFERS?

Real estate (?) advetise-
ment  ia the Commercial
Appeal of Memphis, Tenu.,
of Nov. 8: "3 tube set in
lquvuful cal with

es; 835§ GIETS
(AIII‘OR\IA CA\’\D‘\
AND MENICO.”  Long
ago we read that Manhat-
tun Island was  pur Llhl\((l
for $24, hut we think this
offer has that transacti
‘l’u«] to the mast and \(‘xlmg

]H' Ly

Cou, ibite Walker.

WHATTA YUH THINK OF THAT?
Scienti
in Wireles:
land, of Nov. ;
that ihc product has “——
the lowest imum  eapac-
ity of any
ufactered. 64
FARADS.” By chowder,
that's what we calls a hot-
dawg . but will
teil us what
thing for,
Contributed by
John §. flavchant.

they use the

HERE COMES THE BRIDE
Mutyimonial snnaunge-
ment from the Rochester,
N. Y. Evening Journal and
Post css of Dec. :
“Naoise \I/\RRIFD
veception  last h
Yes, Cr:m(".,\
the two nl ‘em were play-
ing aromd  together for a

long  time, but we didn’t
know that thvy were even
engaged.  Well, we  hape

there will be a divorce sonn
. in the interest of reception.
Contributed by Mrs. Arthur Hammer.

LARRY, TURN THE CRANK

From the Standard Radio
Catalog we learn that there
is for sale the “Branston
Spec. TRAPPED Loop.”
In this cage, ladies and
LLﬂtb, we have the one and
only wild lecop in capti vity,
It was capture(l only after
a_terrific battle, in which
17 men were killed and in-
jured. Its food consists of
boits with nuts for dessert.

Contributed by
Melwin Johnson.

IS THIS A NEW PARISIAN STYLE?

TFashien wote from the
Border Cities' Star, Wind-
sor, Canada, of Dec. 10:
“A straight Line TUBE
Dress, $65."  Just what
the connection hetween this
dress and radio is not re
vealed. but we suppose that
the wearer can tunc out
any undest i
something like that.

Contributed by
[‘c'eit M. Grant.

FIREMAN, SAVE ME CHEILD
Under the hea

Ground  Substit e
Denver, Col., Post of DLL
6 has the following: “A

FIRE FENCE often makes
an excellent substitute for
a ground.” Did you know
th Osear?  You did?
Well then. stand up and
tell the children just what
kind of a fence that is. We
don’t know.
Contributed by
T. 1I7. Beals.

THROW AWAY YOUR SET

Trom Radio Mecerchandis-
ing, July, 1925, “We have
our own horn out in front
and all day leng IT
CATCHES THE WAVES
IN THE AIR AND RE-
PRODUCES THEM_ IN
CLEAR TONES.” Pretty
soft for tbat fellow, wad-
daya say? Na more tubes
or things to bother about.
k-nch wme guys have all

Camrlbulvl b\v S. L. DuBuclet.

WHY THIS IN LONDON?

The Yittshurgh, la,,
Gu.:("n’ Times of Dec. 13 in
nInng an English
ter mentions  ‘‘the
R COLORED trans-
ing valves.” We were
unaware that I‘anlnnd had
to resort to such things as
that, because we looked at
John Bull as a gent who
seorned Volsteadian ways.

Contributed by
Carl H. Rauschenberg.

PAGING MR. LUTHER BURBANK

Horticultural item from
the Toronto, Canada, Daify
Star of Dee. 8. “With the
use of a SELI \IADI
S-tubed  neutrodyne —
Can any of the mnldren
tell us whether these s
grow on a bush or on
tree?  Also is the seed
from which thev grow, tm'
well-known “radio nut”

Lou[ubu'{’/] by
Edmund Daly.

NOW WE KNOW

First aid to balky sets
fram the Randelph Radio
Carp. dt'v‘n" 1< given when

o
“EANUNCIATOR wire” COM/N‘G

is advert d. Keep this a
secret, l)ul we arc ordering —(\‘l\) i
a large supply of this wire _~# & \\I/

: ~
for the es  when  our \<\’\ —
family Dlooper refuses to i
perk.” Wire that talks, sings
and  otherwise perfo:ln"xl
might while away a dul y\‘;

evening, - .
Contributed by
George Phillips.

i)
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VERY month we present here standard hook-ups which the Editors have tried out and which are known to give excellent results, Th
marks on the left-hand margin and can be cut from the magazine and kept for further reierence. These shects can also be procured from us at the cost

of 5c per sheet to pay for mailing charges.

is leaf has perforation

RADIO NEWS has also prepared a handsome heavy cardboard binder into which these sheets may be fastened. This binder will be sent to any address,
prepaid on receipt of 20c. In time there will be enough sheets to make a good-sized volume containing all important hook-ups. Every

index will be published enumerating and c[assi[yinw thc varicus hook-ups.

year an alphabetxcal

Handy Reference Data for the Experimenter

THROTTLE-CONTROL 3-CIRCUIT ture is the fact that it employs only one
SET dial for tuning.

. . . Instead of the usual losses method (po-

Circuit No. 148. }Ie"e“’lt]‘ is described  tentiometer methad) of controlling oscilla-

a system of regeneration control that has  {jon in the radio frequency amplificr tube, a

distinct advantages over the conventional  ygriable impedance clement is inserted be-

A o b el ¢ - = i Ty - B
tickler method. 1t h_us 136611 \erul “throttle fween the erid and the “B" plus of the radio
condenser regeneration.” In this circuit re-  frequency ‘transfotmer, wlhich aels as a-radia

generation, instead of being controlled by the  frequency shunt, forcing the tuhe to operate

B o T 4 T — 1 e b L s
ordinary tickler coil of a taree-cireuit tuner,  uy qis most efficient point, ie. iust below
is controlled by a variable cowdenser, which 6 asei ion point.

is shunted across from the plate circuit of In this manner the set is made (o operate
1 > - 1 we Qlan N ey . . .

the detector tube to the filament cirewt, and smoothly, that is, without squealing or howl-

allows the straight or scparate radio fre-  jng  (hroughout the entire hroadcast band

quency currents to be fed lmd\ to the grid  and with equal efficiency on all frequencies.
of the tube. The coil consists of an ordi-
sary  three-cirewit tuwner, havi primary,

cuit is .00035 pf. The R
sists of 200 turns of N

F. choke (L,) con-

o. 28 D.C.C. wire

wound on a onc-inch tube. An iron core is

placed in the center of

the coil, which is

wound on an ordinary wooden spool. Either

this coil should be tapped
175th and 200th turns, or

at the 125th, 150th,
provision made for

a variable iron core, which will also change
the inductance value of the choke coil, and

thereby allow the builder

to neutralize effi-

ciently or stop the oscillation of the receiver.
(‘ has an approximate value of from 2 to

20 puf., for which a smal
denser should be used.

1 semi-variable con-

Audio frequency transformers of = high

TICKLER

00025 pi. The secondary is wound_on a  and eficient means of
3-inch tube, with 45 turns of No. 22 D.(.C.  controlling regeneration,

Tt 10 X f termed hrottle  con-
wire. 1e pm_mry (‘(]Hxl.\,t.\ of 10 turns o trol.” The variable con-
the same size wire, ¥4-inch below the sccond-  denser, €y is the

’z' winding. The tickler coil is wound ona  “throttle,” which = gov-
4 y = : k erns the R.F. feed-back

ube 274 inches in diameter with 30 turns  {0"(he detector-tube grid.

of 24 D.C.C. This coil is placed within the
secondary coil. The two-stage amplifier that s
is added to this set is of the conventional

secondary and tickler winding., Twao vari-
able condensers are necessary, oue to con-
trol wave-lengths, the other to control re- ! B ! '
i PR!.
generation. " 0005 . O An unusual regenerative
C-1 has a capacity of .0005 wuf.; C-2,  Leceiver, employing a novel

CAPACITY l
CONTROL

type.
If two audio frequency transformers of
different ratios are used, a 5:1 ratio showuld The construction on the radio frequency

be used in the fArst stage, and a 3:1 m the
second stage.  An additional fixed by-pass
condenser may be necessary across the prim- 5

R I e ) W ] : ]
ary of 1[.(]61% (u:\ln “L\I..\A(; 1nl.u. f'];l(l)(1 c;: primary of each cons;
pacity ot tius condenser should be ot 0L pt. Ng, 36 D. (, C. wire. sp

transformer is as follows:
Three conils, 24 inches in diammeter and
Y4 inches i length, are necessary.  The
ts of eizht turns of
e wound ; secondary,
= A — 26 turns of No. 26 D.C.C. wirc wound over
SIX-SEVENTY-ONE RECEIVER primary with slight air space between coils.
Circuit No. 149. One of the many cir-  This air space may be ohtained by placing
cuits that has created a great deal of dis- g sheet of Lmpire fnsulating cleth in between
cussion at the recent radio. show, is the Six-  the primary and secondary winding, A
Seventy-One Receiver. The description and  triple condenser is used to tune all circuits
name of this receiving sct was so unique as  simultancously. The capacity of each con-

to create unusual intcerest. I[ts greatest fea-  denmser that is connected across a single cir-
\:g;( MODULATOR
CONDENSER 00035 ME 1 .0C025 MF.

00035 ME 2 MEG.

efficiency should be used
fier stages of this receiver. Along with the
additional stage of resistance-coupled ampli-

fication, an unusually hig

in the audio ampli-

h degree of quality

reproduction and remarkable sensitivity is
cbtained with this receiver,

The condenser marlked

X is of .00025 nf,

and used only when long antennas are em-

ploved.  This condenser
when the receiver is used

is  short-circuited
with an antenna be-

low 100 feet long, including Tead-iu.

The audio frequency t

ransformers should

vot have a ratio exceeding 4 or 414 to 1; as

other

1 T0.25 MEG." .008 M

i

ise distortion will usually result.

BALLAST
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IMPEDANCE ELEMENT
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A siz-tube receiver of unusual sexsitivity, and extraordinarily high quﬂny of reproduction, all obtair

wcd with only a single control,

is so constructed that oscxlxauon is prevented or eliminated.

This receiver
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The fqmqus and eFﬁcien( Super{lyne, modified, so that a crystal detector is used as the rectifier
of radio impulses, resulting in improved tonal quality, and a stage of reflexed audio amplifica-
tion to save the cost of an additional tube.

REFLEXED SUPERDYNE

Circuit No. 150. The Superdyne here-
with shown is capable of giving extreme
selectivity, due to the stage-tuned radio fre-
quency amplification; remarkable quality in
view of the fact that a crystal detector is
used to rectify the radio frequency impulses;
and loud speaker volume, due to the use of
one stage of straight audio frequency ampli-
fication and one stage of reflexed audio fre-
quency amplification.

The parts necessary for this receiver are
as follows:

2 Low-loss tuners for broadcast waves,
one with tickler and one without
tickler.

2 Condensers of .0005 uf., without extra

vernjer plates.

Rheostats, 6 ohms.

0025 uf. fixed condensers.

Sockets,

AL transformers, 3% :1 ratio.

Fixed crystal.

Panel, 7 x 21 inches.

Dials.

Binding posts.

Jacks, one double-, one single-circuit.

UV-201A or 301A tubes, batteries,

speaker, cabinet, etc.

DR VT4 — DN N

In building this set, any convenjent layout
may be adopted. An ordinary wooden base-
board may be used. Keep all battery con-
nections down near the basc: and grid and
plate leads at right angles to each other, and
higher up and away from the battery con-
nections.  The connections going to the
tickler are important and the builder should
try reversing them for best results. The
rotor ends of the variable condensers should
be connected ta the filament side of the coil.
'_1‘he “A” negative should be erounded, as
indicated in the diagram, to sec if this gives
better results.
~ Iu operating the set, keep the condenscrs
m step with cach other, turning them very
slowly, as tuning is very critical. Vernier
dials are suggested.  When the rotor is at
right-angles to the stator, the set gives its
greatest volume and selectivity. If oscilla-
tions occur in this position, turn the rotor
a degree or two until the oscillations clear
up and the signal comes through.

GREENE’S SELECTOR

Circuit No. 151.  Greene's Improved
Concert Selector is a receiver that is ex-
tremely popular ‘n the New England States.
Due to its extreme selectivity and extraor-
dinary value, it has created a great deal of
enthusiasm amang New England set builders,
An additional feature is that it works best
on a short antenna, making it ideal for the
dwellers in apartment houses, as well as
suburbanites and commuters ; although a long

acrial will not impair its efficiency. It is
possible with this receiver to tune out a
local broadeast station that may be in the
vicinity of a few blocks.

Although this remarkable sclectivity is ¢x-
tremely popular with the average builder of
radio scts, who has encountered no end of
interference trouble with other types of sets

RECEIVER

A wave trap that may be used in conjunction

with any receiver to eliminate station inter-

ference. It is extremely simple both in con-
struction and operation,

that he may have built, it is troublesome to
the ovdinary layman who has had no experi-
ence in the tuning of very selective receiv-
ers. However, this handicap may be easily
overcome by some little practice in the tun-
ing of this receiver.

It employs two variometers, discarded by
so many amateurs in favor of the so-called
low-loss coils.

Transformers and other units should be
so mounted that all conmections leading to
these parts are of the shortest possible
lengths. With a panel of the size given be-
low and a deep baschoard, about 10x 17,
ample room for all parts, thereby permitting
access for wiring and soldering, is possible.

Radio News for March, 1926

The stabilizer or potentiometer is used
for controlling regeneration, The second
variometer  (V,) 1s one of the means of
obtaining various stations or wave-lengths,
also giving the desired selectivity. The con-
denser 15 used {or tuning-in various stations.

The other parts required in this receiver
are as follows:
001-pi. variable condenser.

Sockets.

Amperites.

7 x 18 panel.

Grid-leak grid condenser.

Double-circuit jack.

Single-circuit jack.

400-ohm potentiometer,

Audio {requency transformers.

Miscellaneous, such as binding posts,
screws, ctc.

D > 4 s = — g —

A DOUBLE WAVE-TRAP

Circuit No. 152, Where the usual type
of receiving sets is operating in the immedi-
ate vicinity of one or more powerful broad-
cast stations, it is generally impossible to
“break through” for distant stations while
these locals are on the air. The wave-trap
illustrated is a simple and efficient means
ot reducing such interference. When the
wave-trap is so adjusted as to be in reson-
ance with the wave-length of the interfer-
ence broadcast station, it offers to the energy
of that station an almost infinitely high re-
sistance or impedance. Consequently, this
energy cannot get through to act upon the
receiver; but other stations will not be hin-
dered by this device. and act upon the re-
ceiver just as though the wave-trap were
not there.

This device has these advamntages:

1. Eliminating entirely, or in greater de-
gree, interference from one or two local
stations.

2. The design is such that both traps are
sufficiently sharp that they will not aftect
the signal strength of other stations.

3. Separate shorting switches enable the
operator to set the traps to the frequency of
the interfering station; and thereafter cut
out either or both stations at will, by merely
closing or opening the proper switch.

The following parts are neccssary for the
constructing of this double wave-trap:

2 .0005 nf. variable condensers.

2 4-inch lengths of bakelite, or hard rub-
ber tubing 4 inches in diameter.

1 Pound of No. 18 D.C.C. wire.
1 Panel, 7 x12 inches.

2 Ordinary battery switches.

2 Dials for the condensers,

Each coil in this wave-trap has 40 turns,
and is mounted on the rear-end plate of cach
condenser, allowing at lcast an inch space
between coil and condenser.

B

A= B+ B- B*DET

Lll
e -

L

B+AMP

The popular New England circnit. “Greene’s Selector,”” improved so that a considerable in-
crease in efficicncy is obtained. This circuit, when used in a well-constructed receiver, experi-
ences no interference worth mentioning, even in close proximity to a broadcast station.

a

w
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What Wave Shall We Work On?

NLY a few short years ago it would

have heen not at all necessary to

write an article of this type. At

that tinme the hams were allowed to
use only the band betwecen 150 and 200
meters, approximately. I say approximately
adviscdly, because there were many that
were out of that band, However, today we
are allowed space in the cther on no fewer
than six different bands. The question now
arises, as to which one we should use to the
exclusion of all others, or whether we should
be as exclusive as this? Might we not be a
little better off if we employed two or-more
of the different wave bands that are now as-
signed to ham work?

The answer is indeed Y/f5~dnu a short
review of the working qualities of 111(: dif-
ferent ham bands will be of great assistance
in deter ning just which we shall design our
next transmitter to aperate upon.

Ifirst, we have the old timer. On 150 to
200 meters we can operate with cither CAV,
or phone trzu1.<m§s.<ion, but, on the other It
we have to observe quiet hours. Since thes
are from § to 10:30 p.m., local standard
time, the aperation on such a wave-band ex-
clusively is detrimental to the advancement
ol amateur radio; and, therefore, we will
hardly want to put our transmitter on this
band, without the possibility of changing to
others.  However, there is one great thing
about this highest of the wave bands. Local
work is fine business here. This is in great
contrast to some of the lower bands whose

BY JACK MILLIGRAM

characteristics will be mentioned later. With
a low powered set operating on ahout 175
meters, phone transmission can be used and
we can have more than a little fun chewing
the rag with other hams in the same city,
county and state. On C.W. the same thing
bholds trize,  We can work locals with these,
but DX is not so good. True, a few of
the old-timers who have stuck to the high
wave band have bheen, after the congestion
cleared up, able to do some most creditable
DX work. However, for consistent trans-
mission of this nature, this high wave ban
is not at all desirable,

The next band that we will cousider is 80
meters. It is rumored that we will soon be
allowed to use phone on the upper end of
this band; but if we are, we will have to
chserve quict hours, just the same as we
have to on the upper band. LEven by the
time this magazine reaches you, it may have
bccn ofhcially decided to allow the use of
p hone on waves between approximately 80
and 85 meters. At the time of writ
lu,‘\\cvvz'. this is not permitted. The -
meter band, so called, is mighty good in
many respects.  Working on it, locals can
be communicated with (|ll]lL“ consiste: nl\', anel
some wonderiul DX can be done with com-
erqtlvct_v low power. It is not at all hard
to get a set to operate on this band, as the
adjustments arc not at all critical; and, n
iact, the varicus principles of ndm trans-
mission that we learned when operating on
the 150- to 200-meter band can readily be

This view of a typical ham station shows one of the most complete and convenient layouts that

we have seen for quite some time.

Note how handy everything is to the operator;
and the amplifier directly in front of him, the transmitter controls at his right hand,
his left a telephone for forwarding local messages.

the tuner
and at
We wish that there were ‘more stations of

this type in operation today.

applied to 80 meters. It is only necessary
to make the inductances a little smaller,
and possibly use smaller tuning condensers.
The rest of the apparatus can be leit as is
and there is nothing at all tricky about get-
ting a set to operate at its greatest efficiency
on this band.

THE TEMPERAMENTAL 40 METERS

When, however, we consider the 40-meter
barid, we find that things are a Jot different.
Here the cccentricities of short-wave trans-
mi 1 begin to make themsclves manifest;
and we find that sometimes a set will \\oxk
on 40 meters, whereas, with slightly differ-
ent “f'Jlemcnts itov positively refuse to
perk. There 15 a kot to learn when one first
places his transmitter on the 40-meter band,
and some most surprising results will be
noticed.

JYor instance, a perfectly good brute-force
filter may be used and still the note may he
as raw as the rawest of A.C. On the otlier
hand, little flter, if any, may be employed
and practically a pure DX note result. Do
not, of course, take these as being estab-
lished {dcts, because conditions vary so much
on the 40-meter band that you are [iable to
find almost anything happening there, It is
safe to say, however, that on this band a
filter sometimes works and sometimes doesn't,
Once it js set, however, it will usually keep
right on working until the tuning of the sct
1s changed.

On 40 meters we have to use a little dif-
{ferent design on some of the apparatus. For
instance, R.IF. chokes should be long and
thin, rather than short and fat. They should
be space-wound, rather than solid wound, and
must never be banked or wound in a honey-
comb form. To do this will defeat the entire
purpase of the chokes, particularly on the
short waves.

The three remainiug bands are the 20-,
5- awl ¥4-meter cnes. We will not consider
them in our present discussion, because of
the fact that, as yet, they arc only in an
experimental stage; and there is so little
being done there in the line of traffic work
that they can be practically disregarded at
the present moment.

TAKE ADVANTAGE OF THREE BANDS

Now let us see what conclusions we can
draw from the Tacts mentioned above, rela-
tive o the varicus wave hands. Ob\ um\’
we do not want to set our transmitter on
the high wave band and employ this alone.
To do so, virtually closes up our station {or
two and cone-half hours every night, )rl
all Sunday morning during local c]ml I
services. We do not want to forsake t!
band entirelv and, therefore, we should make
provisions for changing over the transmit-
ter from one of the short-wave bands tn
the hizhest, so that we can carry on local
communication and use phone.

On the other hand, on 40 meters, it is
almost impossible to work .locals with'n a
radius of 300 or 400 miles and, therefore, it
would seem that a set so arranged that
either the 40- or the 150- to 200-meter bau!!
could be used would be the ideal type. A

(Covitinned on page 1328)
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samples of their products for test. It

does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an inde-
pendent organization, with the improvement of radio apparatus as its aim. If, after being tested, the instruments submit-
ted prove to be built according to modern radio engineering practice, they will each be awarded a certlﬁcate of merit, and a “write-
up” such as those given below will appear in this department of RADIO NEWS, If the apparatus does not pass the Laboratory

RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES,

tests, it will be returned to the manufacturers with suggestions for improvements. No

“write-ups”

sent by manufacturers are

pubhshed on these pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and
electrical construction is described. Inasmuch as the service of the RADIO NEWS LABORATORIES is free to all manufac-
turers whether they are advertisers or not, it is necessary that all goods to be tested be forwarded prepaid, otherwise they can-

not be accepted by the Laboratories.

as heretofore, free of charge.

Apparatus ready for the market or already on the market will be tésted for manufacturers,
Apparatus in process of development will be tested at a charge of $2.00 per hour required to do

the work. The Laboratories will be glad to furnish readers with technical information available on all material listed here on

receipt of a stamped envelope.
transformers, losses in condensers, etc.,

The Laboratories can furnish resistances of the various
and other technical information.

NEWS LABORATORIES 53 Park Place New York Clty

VARIABLE CONDENSER

This variable condenser was sub-
mitted to the Rabio News Laora-
Tor1ES for test, by the Precise Manu-
facturing Company, Rochester, N. Y.
It is of the low.Joss type and com-
pares very favorably with the ca-

mcnv stated by the manufacturer.
It is of rigid construction and the
siator plates are cut away in order
to spread the dial readings of the
stations operating on short wave-
leugth.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1113

“DIALOG"

The vernier shown here was sub-
mitted to the Rap:o Nrws Lanora-
Tor1gEs for test, by the Walnart Elec-
tric Manufacturing Cempany, 1249
West Van Buren Street, éhicago,

I1l. It may be used on any receivin
set, being of neat design and ngﬁ
connr\lchon Stanons received may
be indicated on one sillz of the dial,

AWARDED THE RADIO NEWS
TABORATORIES CERTIFICATE
OF MERIT NO. il48.

RESISTOFORMER KIT

The kit shown herewith was sub-
mitted to the Rapio News Laeora-
Tories  for test, by the Acrovox
Wireless Corporation, 489 Broome
Street, New Yark City. It may be
used in the construction of any re-
sistance-coupled amplifier, such ‘an
amplifier reproducing unusually clear
and loud signals. The istance and
condensers were tested in the Labor-

R

atories and found to compare accur-
ately with the values stated by the
manufacturer,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1157,

“PREMAX" WRENCH SET

The small wrenches shown were
submitted to thc Rapto News Las-

ORATORIES for test, by the Niagara
Metal Stamping Corporation, 245
Tenth Street, Niagara Falls. N. Y.
They may be used in the construe-
tion of any radio recciver; various
sizes are supplied to it the various-
sized nuts which are generally used
in the construction of a set.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1144,

TOROIDAL TRANSFORMER

This transformer was submitted to
the Rapio NeEws Lasoratorizs for
test, by Naxon Electrical Lahora-
tories, 4526 Cottage Grove Avenue,

IR S

T T

Chicago, Il It was tested in a
tuned circuit of a receiving set and
found to have the gualities ascribed
to the Taroidal type of coil.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1150.

CONDENSERETTE

The condenserette shown in the
illuseration  was  submitted to the
Rapio News Lasoratowries for test,
by Gardener & Hepburn, 2100 Wash-
ington Avenue, i Pa,
This small variable condenser pach
the required standards for this type
of instrument, and may be used as
a neutralizing condenser or oscilla-
tion control in various receiving
circuits.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1149,

“HEX” HEAD CAP SCREW

This insulator was submitted to
the Rapio NEws Lasoratories for
test, by the Willianmy H. Pearl Co.,
425 Harmon Strect, Indianapolis,
ind. It is of glazed porcelain; has
a_ fairly long wood-screw, thus en-
abling it to be used in brick walls;
and also may he used as a ‘‘stand-
off” insulator for both lead-in and
outdoor ground.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1140.

RADIO CRYSTAL

This radio ecrystal., furnished by

the National Efficiency Co., 3908

Holmes Strect, Kansas City, Mo., to
the Rapio NEws Laporatories for
test, was found Lo lhave an extraor.
?mary sensitivity and reproduction
actor

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1156.

instruments,
Address all communications and all parcels to RADIO

amplification curves of

S T T T Rt

TUBE-CIRCUIT TESTER

The tube-circuit tester shown in
the illustration was furnished by

Robert A, Stevenson, 413 King
Strect, Lancaster, O., to th¢ Rapio
News Lapogatories for test, This
tester was found to be of consider-
able aid in locating trouble n a
radio receiver.

AWARDED THE RADIQ NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1132

HOOK-UP POST

. The binding post shown in the
illustration was submitted to the

Rapio News LaBoraToRIES for test,
by C. E. Parker, Sbidler, Okla. It
is_of unigue construction, is very
efficient and may be used in any
radio receiving set.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1127,

“PERFECT TUBE”

The tube shown in the illustration
was submitted to the Rabro News
Lasoratories for test, by Gold Seal
Products Co., 250 Park Avenue,
New York City. This tuhe was
found to be efficient in any type of

receiver and consumes %4 ampere of
filament current. It fits an ordinary
V.T. socket.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1129.
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LOUD SPEAKER

speaker was submitted to the

by Homer P. Sn)dxl N
Company, Little Falls,
was a;>provcd,

having

with the standards of the laboratory
as regards scnsitivi:y. quality of re-
pmxlu ion, volume tactor and neat-
ness of rlux 1

AWARDI D THE RADIO NEWS
LABORATORIES CRERTIFICATE
OF MERIT NO. 1142

RADIO CEMENT

The radio cement shown in the
iMustration was submitted for test
to the Rapto News LaBoraToRIES, by
the Phenix Aircraft Preducts Co.,

PHENIX
2 Rapio cEMF.NTf
2 =

Williamsville, N. Y. Tuis cement
may be used for insulating ov sup-
porting material in various low-loss
coils.

AWARDED T RADIO NEWS
LABORATORIES (]l\"llIlL ATE
OF MERIT NO. 113§

VACUUM TUBE
The vacuum tube shown in the
iMustration was submitted to the
Rabio vs LanoraToriEs for test,
by the .unmh( Tamp Ca., Newton

Falls, Ohio. This tube operates under
the usual ﬁl cnent and plate voltages
a’mqfaclow when  used

‘A\V/\I(T)] DT 1Z RADIO NEWS
LABORATORIES "CERTIFICATE
or \IEI\II NO. 1136.

IOR LIGHTNING AR-
IR ESTER

The lightning arrester shown in

the illustration was submi
Rapro Nrews LaRORATC
by the Ajax Electric 2
1026 Chestnut  Street, St
Mo. This lightning arrest
been found to pass the requir t
of the Board of Fire Underwriters.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1161,

ANTENNA COUPLER
coupler shown was
the Rapto News Lagp-

or test, by the A. J. Hil
\[a ufacturing  Company, Atlanta,

Ga., as conforming
with standards with
TeET tance v ¢, construc-
tion, istance of coil, ete. It may
be used in cenjunction with loop

receivers  wh antenna  and
%round are d . Its outstanding
eature is a dustproof case, which
permits the coil to have a constant
mductance value,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1151,

AUDIO TRANSFORMER
This audie frequency transformer
was submitted to the Rapvio News

Lasoratorizs for test, by the Sam-
son Company, 832 Park Sq, Bldg.,
Boston, Mass, It was tr d in an
receiving set us g audie
ion and fnuud tn give dis-
>ss tones, with a high ampli-
t factor.

\\\ ARDIED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1126

“SUPERETTE RADIO HEAD-
SET”

These head-phones were suhmitted
to the Rabro LeEws Laeoratories for

=
Newton Pressed Steel
1‘ Company, 13 Haw-
t, Newton, Mass, ’I'huy
to conform with the
(elcnhonc re-

/\\\ ARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
O MERIT NO. 1147.

ADJUSTABLE CRYSTAL
DETECTOR

shown in
niitted to the
s for test,
by the United Metal Stamping and
io Co., 410 Tast Pearl Street,
incinnati, Ohio. Tt has an entirely
ifferent construction from the usual
run of crystal deteciers, and  was

This crystal

detector

found to be of considerable aid in
adjustment of crystal receivers,

AWARDED THE RADIO NEWS
LABORATORILES CLERTIFICATE
OIF MERIT NO. 1145,

AMPLIFIER AND DETECTOR
This tube was submitted to the
Rapio News Lanox fDr l<\l
h\ Titania Trad
40th Street,
lube was found o operate
torily as a detector or ampli
broadcast receiver.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1047,

“CROSLEY PUP”
The ryeeciving shown
dlustration was

in the

stamhmx TG rived
set o M"llll in s
Jectivity.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1131,

“GRIP-IT SOCKET WRENCH”
This sacket wrench was submit-
¢ Rapio NEwsS LABORATOR-
or test, hy the Sattler Toal Co.,
mon Street, Brooklyn, New
t(m‘. is of the socket
e may be used to
A long

any shape,
S ., o that the socket
\\"'QHCE) I‘LJV ruch ll]lO corners
where ordinary tacls are ineflective.

AWARDED THE RADIO \E\\/S
LABORATORIES CERTIFICATE
OF MERIT NO. 1130.

PACENT SOCKET
The sock in the illustra-
tion was suhs - test to Rapto
Nzws Lanoxat by the Pacent

Flectric Co., 91 Scventh Avenue,
New York City, This socket is con-
structed on the low loes
heing entivelv made of
The prongs of the tube ma

1311

contact with the prongs of lhe socket
in fact, the e sccket 1\ built
on sound engin ng principle.

AWARDED 1 RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1124.

ELECTRAD FIXED
CONDENSER
The condenser shown in the illus-
tration was submitted for test, to
the Rapio News LaBoratories by
The Llectrad, Inc., 428 Broadway,
New York C "This fixed grid
condenser is designed for use in the
detector uit of any radie receiver

where a tube is cmpmyc:l It has a
grid leak wmounting of spring mcm]
and will be found to be very satis
factory.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1029,

ERLA VERNIER DIAL
The vernier dial shown in the il-
Justration was submitted for test to
the Ranro NEews LaBORATORIES, by
the Electrical Research Laboratories,
Inc,, 2500 Cottage Grove Ave
Chicago, 1. This vernier dial
he uxul in conjunction with as c-
3 id and neat can-
cand has a fairly slow ver-
otion with practically no back-

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1117,

AIRGAP SOCKET

This socket was submitted for
test to the Rapro News Lanora-
Tories, by the Airgap Products Co.,
176 zh  Street, Newark, N. [.
This socket is of the low lnss type,
having very little metal, and part of
the insulation is eut out hetween the
grid amd plate terminals to reduce
Icakage. It is of neat design, and
recommended for use in a_receiver
where low loss is the prime con-
sideration.

AWARDED THE RADIO NEWS
LABORATORIES CERTITICATE
OF MERIT NO. 1056.

SOCKET ADAPTER

This socket adapter submitted to
the Rapio News L‘\nmt,\'rx:mu\ fur
test, by the Alden Mfg. , Spring-
field, 5., is vuxgncd for ‘use wit]

a VX- or CX-199 tvpe tuhe
used in the standard VT soc
is of solid and unigue construc

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1116.
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HIS Department is conducted for the benefit of our Radio Expcrimenters.

Conducted by Joserh Bernsley

publish only such matter as is of sufficient interest to all.

1. This Department cannot answer more than three questions for each correspondent,
2. Only one side of the sheet should be written upon; all master should be typewritten or else written in ink.
This Department does not answer questions by mail free of charge.

I{, however, quc:lions entail considerable research work, intricate calcu-

3. Sketches, diagrams, etc.,

must be on separate sheets.
4. Our Editors will be glad to answer any letter, at the rate of 25¢ for each question.
lations, patent research, etc., a special charge will be made.

Before we answer such questions, correspondenis

We shall be glad to answer here questions for the benefit of all, but we can

Please make these questions brief.

No attention paid to penciled matter.

will be informed as to the price charge.

Mr. Bernsley answers radio questions from WRNY every Thursday at 8:30 P. M.
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RECEIVER

st T

SLEEPER RX-1
(2163) Mr. A. S. Emerson,

Burlingten, Vi,

s It T

R

of the
uit, and
first andio circuit.

to_one end of the ance in

variable condenser in the radio {requency
the
It is sugrested, for best results,

asks:

(). 1. I have heard a good deal ol the new to nse two 201A or 301A wbes; and two 199, or
Q](’(.I)u RX-1 Model Receiver. Can you confirm ane 199 for the radio I)\.q\l(‘l\C,’ amplifier gl‘xunt
any of the reports as regards its sensitivity and and one Sodion tube for the detector.  ‘Tubes
over-all eficiency as a receiver? Also, can you other than the 199 in the R.I%., and the Sodion in
furnish me with counstructional details. providing the detector stage will be found to eause undue
this type of receiver simple to build? oseillation. A special ITi-Mu tube (Daven U-20

A. 1, The receiver you mention has aroused
great deal of (Ilsul:sxon and inte
York City, especially in the radio
various lom] newspapers. It is ve
qui:bopcmlmn, tn two characteristics
it an ideal receiv for the home.

that is ude in this receiver is of the conventional s
per- from exces 1
hould be in the neighborhood of 25 ohms. The
Sodion tube is not very
ition and
ney rhico-

type, no “‘tricks” Dbeing incorporated: thus

mitting the average buikder with very little radio
to

knowledge to build this set, without having

niake any peculiar or intricate adjustment.
Another feature in its favor i

inexpensive to build, the parts ne

here in New
>ctions of our
simple anrl

making s i
The cireuit first RUF.T

it is very
wy being few,

a or other
ance-coupled
transformer of a higher
tioned above, or distortion will result.

stage. Do not attempt to

to cause a slight veltage drop,
thereby prevent the 199 tuhe from burning
ive filament voltage. The

ument adjustment of the b
tical. It can bhe set at a certain

c

left there permanently.  The audio freq

stat can be adjusted and left in that
1t clai

ition.

nilar tubes) may be used in the resist-
use a
ratio than the 4:1 men-
A resistance
is placed in series with the filament circuit of the
and
out
resistance

although necessarily of a high quality. ~The quality here are no extray aims made for this
of reproduction  obtained from lhm receiver s r. Remember, it v u home sct, built
excellent, due to the stage of resistance-coupled cspecially sduction : and  has not
amplification that follows the detee tulre.  This too many just, although this re-
is 2 better scheme than the system of  ceiver is e wing as good vesults as
resistance-coupled  amplificaiion, which = usually some of the numercus “much touted” ones.
follows a stage or two of transformer-coupled, be- - —
cause distortion from the output of the detector CAPACITY LEAD-IN
circuit is immediately corrected i whereas, when A . " o
transformer-coupled ar cation follows the detec- Q. 2. What is a “capacity lead-in""?

is enhanced. A. 2. This ¢ shown in * he

tor output, the
The parts nece

2 .005-uf.
low-loss straight-line

2 Coils, wound on a 3-inch tuhe,
in 3 of 5

variable condens preferably of

frequency type: |
and consist-
D.S

cof 45 tur
having placed within
of & turns, on a 27%4-

h f
, tube (The other

coil hns tap at |‘|c turn) ;
1 .00025-ui, grid
1 Two- m gohm Qrul
1 .01-gf. condens
1 One- mcgnhm ar
4 Sackets ;
1 25-0hm
1 4:1 trans
2 15-ohm
1 10-ohm r
150 3

Single-eircuit j:lék:
Binding posts, ete.

The cirenit

on this page. 2163-A)

“C™ Datteries are used in conjunction with this
receiver to obtain the proner hias on tie mdm
be, T

frequency tube and on the first andio t
ible leads should he used where the “C
is connected. in this particular circuit, to one

.00025 MF.

this circuit are as follows:

ior this receiver is shown

l(.»B to
sf metal foil paste

This
el mak
the

nothing bnt two
cither blrlc of a \mnlo\\ rla
denser of considerable capacity
necessary to drill a haole throug
wall, The signals may be said to
the plass.”

Copper foil is best
is soldered in the middle of
hefore i to the pane. Use heavy foil
light she

Because of the enormous amount
of mail handled by this department,
questions addressed to the “I Want
to Know Department” and unac-
companied by the usual remittance
of 25 cents per question cannot be
answered by letter.

RESISTANCE-COUPLED AUDIO
AMPLIFIER

). 3. Please give me details and
used in the construction of a r

N

1

A connection binding post
each six-inch circle

or

nonLs

i

constants
istance-coupled

The Sleeper RX-1 Receiving Circuit.

N E——

JInexpensive and simple to build,

-8B - B<£DET. JHB AMP

one wonders at the

results obtained in regard to both sensitivity and quality, for the time and money spent. The
stage of resistance-coupled amphﬁcanon before the ordinary transformer- -coupled stage, aecounts
for the set’s unusual quality of reproduction,

Q 2163-A

audio amplifier. I am using, at present, a three-
tuhe ncutrodyne set in eonnection with 2 com-
l\\o stage transfort coupled  audio am-

; and would like to substitute for this type
of amplifier one of the resistance-coupled type to
improve the tone of (lleIlt) obtained. Any informa-
tion vou may give me in regards to this type of
amplifier will he greatly apprgcxaml

A. 3. A resistance-coupled audio amplifier we
WINDOW
PANE COPPER FOIL

Q. 2163-B. An ingenious ‘stunt,” permitting

lead-in connection from an outside aerial to

the receiving set, without window holes, porce-
lain tubes, etc,

can_recommend for use with any receiver is shows
in Q. 2163-C.

An amplifier with the constants shown and effi-
ciently buiit, will ke capable of giving practically
true uprmluumn, and will satisfy the inost criti-
cal in regards to tone quality obtained. It is
suggested that “B’" batteries of the storage or dr}
type be used for suppl\mg the "“B" voltage to thix
amplifier.  Most “B" eliminators on the market
have some slight A.C. rippie or hum, unless the
D.C. output is of an extremeln | vh umll:» Ve

suggest that you stick to ord “B batterics
for use _\yllh this istan F \pllﬁu, unl you
are positive that the “B ' eliminator You  may

wish to use is satisfactory.

TUNED RADIO FREQUENCY SET USING
VARIOMETERS

l\(2164) Mr. R. S. Gillespie, Baltimmore, Md.,
s

Q. 1. Tt secms that nonc of the popular radio
puhlications are featnring + unnsual mmuns tirat
contain the “ohsolete’ (?) ‘e
old two-variom and v et, \vmch T
used a few v ago for ption of broacd-
cast and amateur st 15, T wonld like to incorpe-
rate the variometer some sort of unusual
tube circuit that will he e of moducmu
¥ results in v selectivity anid
sensitivity.  Can yon fur with @ dia
of h a circuit?  If additional parts are require
please mention them.

A. 1. Due tn the entrance
coils on the market, vari
what obselete.  However
diagram,
which employs var!
possible,  The cirenit is e
the monophase, featured maguazine some
few months , except that we substitute for r‘m
complicated coils deseribed in that arti le an_ ordi-
nary, wooden, fashi “eontraption.” without
any resulting eﬁxcuncv of the re-
ceiver.  The for this circuit are
as follows:

<hu\\| T a

to that of

3 Large wooden variometers,
2 10-0hm rheostats,
1 Doubhle-cirenit

3 Dials,

k
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170 OET. PL. }95 ME
.\"Vi'

102,000,
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secondary, as shown, will deliver both halves of
T T TR AT " the A.C. wave in the form of pulsating D.C., with
(2163-C). A resistance- a voltage of 250 under normal load. f’thc Ceneral
coupled” audio amplifier Radio power transiormers are used, a 1%-ohm r
which may be added to sistance must be placed in series with the rectifier
any receiving set, in place filameut lead, as the CX-313 tube draws two am-
of the ordinary audio peres at 3 \0115 “’CV sistance may be of the
stages, and which results filanient-rheostat type. The Raytheon tube, which
in an output of unusual s not have a filament, may also be used as the
high degree as regards
tonal quality. It is rec-
ommended that storage
or dry Dbatteries be used
to furnish B voltage

erell 250 volts D.C. is used to provide
hldnuyt \oh res for the various tubes in

h ans 0l a set of resistances which
placed  that foad across

draws  exactly 70 milliamperes con-

for this circuit, unless an

o1
Q. 2163-C A-B+ A4

Single-circuit jack,

Fixed-cd 1)..1(.11» conden \u of .006 wuf.,

Grid condenser of 0005 uf.,

Feet of Y4-iuch wooden rod,

Tube sockets,

415-volt “C battery,

By-pass cor wdenser, 001 uf.,

Battery switch,

2-megohm grid leak,

Audio frequency tm\xf()lmcr\,

/ Pound of No. 20 D.C.C. wire,

20-olim rheostat,

Binding post strip, with sevenr binding posts
meunted thereon,

IO i Gt D At e et

1 Hard rubber, or bakelite panel, 7 x 24 {nches,

1 W uodul baseboard, -6 x 22 inches, 34 inch
thick,

2

Brass brackets for mountin

Kk at the rear of the s

Nece ry hus-har, screws. antenna  equip-
ment and other incidental parts.

Linding post
L

Six indnctances, each consi
and  wound in
fashion, are ne
mounted on the
supported hy ¥
method of mounting the
2 (Q. 2164-A)
is f;|>[:-:v<-rl t anently
met wherear the ather is
n ble coil is called the
is userd to adinst i
paint of oscillation,”
i this receiver, all t -
meters.  1f, in any ¢ the variometer should be
fonnd tao small to cover suceessiuily the
wave length band, fixed c(m\ulwls ra
00025 to 0005 wf. capacity should
divectly acrvass the winding of the w
ather wor 0ss the sccondary or grid induc-
tances, to CO\(‘| the range satisfactorily,

1f the oscillation cannot be controlled or removed
by the cumpcmnlor coils, the builder shounld try
reve 1r the conunections fram  these caoils,  In
owu to ()‘)M greater selectivity the 8-ty pri-
windings on each varinmeter \honI/I he moved
s little distance from the variometer, until the
desired sclectivity results.

“of the

5 are noeee
ng dane by the

BATTERY ELIMINATOR
. 2. T would ] hatt(" elimi-
nator, to be used iving
set, The set requires hatter-
i and_the current 1
an  youn fmn'
necessary  data  to

like t

Tt is possihle to construct an
erating  from an A.C. source, for
filament of a radin receiving set. as well

provide “B" hattevy and 'C” hattery volta A
{ nges in  the wiring of il he
although  the high of  this

the huilder

=
tor will more Hnn compens:
in additionat

The particular mlaxlue)nmt shown in Q. 2164-B

VARIOMETER VARIOMETER

8 TURNS \
8 TURNS

8 TURNS~ 8 TURNS

K series with these resistances are placed
the filuments of the v m tubes, \vluch are wired
so that they are in se instead of in parallel, as
- s . is _t]he»\m\al cmtm]n, . Bi}.{s}\*oha;}zcs for l'n(i- various
% grid crrcuits are obtamed through wiring the series
BBET B+ isov:l hlameut circuit in such a mauner that the wvoltage

111(),1 across he filament of each tube can be used

excep'mnaA]y high type
of “B” eliminator s
available

&

was designed for wse with a fiveaube receiver, to furnish voltage for some other tube in the

although receivers employing a di ol same cireuit,

tubes may be used by ring the values of the —

resistances connceeted in tes with the filaments. A LOW- POWFR RADIO PHONE

You will note that the Mdmul s of the tubes of TRANSMITTER

the receiver are placed in scrics instead of the (2165) _Mr. G. R. Bolden, Detroit, Mich., asks:

conventionul parallel method. PParts necessary are: Q. 1. I would like to build a low-power phone

i transinitter_which T could also use for ecode trans-

1 Power transiormer, . mission. Can you furnish me with a c¢ircuit dia-
1 Filter choke~—General Radio, Amertran, gram for same, including the parts necessary, with

+(60V.

__|1500 OHMS o
' +80V.

o
+45V,

2MF

200 oms‘é L >
% J 25.0HMS

oﬁ&%’ﬂL.
Q.2!164-8 >

“Just what you wanted.” An “A.” “B” and “C" battery eliminator, giving an unusually “pure”
output, free from A.C. hum or distortion. Note that the filaments of the recciving tubes must
be connected “in scries,” instead of the usual ‘parallel method.”

HOV. GV

1 Reetifier tube socket, values? 1 would rather have one that does not
4 1,500-ohm potentiometers, employ the use of any complicated apparatus, nor
5 2-ul. Rlter condensers, require a good deal of skill and experience for its
3 .5- to 2-uf. by-pass condensers, adjustment, as 1 am a newcomer in the radio trans-
1 Binding post strip—3 posls, mission phase of this wonderful science.
1 200-chm potentiometer, or Black’s polarizer, A. 1. A low-power radio phone transmitter which
1 5-watt hell-ringing wansformer, can be used for the transmission of code is shown
1 0-100 mili (optional), in Fig. 0. 246v-1\ A single §-watt tube is em-
1 §ig ohm hlamewt rheostat, ployed. ecessary for the coustruction
1 UX-213 or CX-313 rectifie of this are as follows:

i also bie
1 Bas 12x 18 Inchu S-watt tube,

Socket for the above,

The new rectifier tube, mentioned
Maments and two phlites contnine
glass bulb; and when counccted 1o

modulation transfor mer,

1
1
1 5,000-0hm transmitting resistance,
]
1 3-ohin power rheostat,

-

Q. 2164-A

-

SW.
B¢ 45 B+22% SA+B- O A- +90 VOLTS

J JE HOOGME

Variometers “in fashion’” again. The Monophase Circuit, recently publnshcd in RADIO NEWS, modified so that these instruments may be used
efficicntly. The method of mounting the coils necessary to the vartometer is shown in another illustration, Fig. 2 (Q. 2164-A) on page 1314,
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s
WOUND ON
4" TUBE

R.f, CHOKE
1200 H.C.COIL

TO MOTOR GENFERATOR

N
T T St
+ A five-watt phone and
PLATE VOLTAGE I.C.W. transmitter,

which may be construct-
c¢d by the avcrage ex-
perimenter. It has a
consistent radiophone
mvge of about 20 miles.
1.C.W. range of about
500 miles,  “B” is a
high-pitched buzzer, and
the transformer shown
is a modulation trans-
former, which may be
a Ford spark coil whose
v1brator kas heen
] “serewed down  tight.”

OR "B BATTERIES

R R T T

1 Microphone,

1 High-pitched buzzer,

1 Tmn\mlmn” key,

1 Double-pole, double-throw switch.

The transmitting inductance can be constructed
by the builder. It consists of 20 tuy of No. 14
cotton-covered and enameled wire. This coil should
be tapped ev two turus after the tenth turn. A
primary winding of five turns is wound on top of
the secondary, with the same size wirc.
¢n the switch is throwa in one position the
transmitter is ready for radio phone transmission;
in the other position it is used for code transmis-
sion. A motor generator or “B” batteries should
be used to supply the plate voltage for the trans-
mitting tube. About 350 volts 18 suggested, so
that a reliable range of at least 25 miles may be
covered. It is also supgested that a radiation
ammeter be used in sertes with the antenna, to
facilitate the adjustment of the transmitter. Maxi-
mum ou'pl from the transmitter oceurs when the
ammeter indicates its highest reading. Aun ordi-
nary 6-volt flashlight lamp may be substituted for
the radiation ammeter, maximum output being in-
dicated by its brightest glow. A switch s‘lould be
placed across the lamp, and short-circuited when
the transmitter is being uscd for communication.

ELIMINATING STATION INTERFERENCE

. 2. 1 am Dothered by con ant taterference
of one particular local station v
1,500 watts of power. The tre is
within the immedia vici y selee-
tor or wave-irap circuit that you can give me,
which will climinate this interference? I am posi-
tive that the trouble 1s not in the receiving sct,
us neighbor nds with radio sets are e\per.ulcmg
the same dl'ncult)

A, 2. A filter or wave-trap which will eliminate
the trouble you m is shown in the next cal-
umn. Its [l()ll is fairly simple, havi but
LWo parts; a]t 10Ul h the adjustment of this filter 1;
some wlml complicated. However, once adjusted,
needs no further handliug or dial twisting,

The parts necessary for this wave-filter are as
follows :

W

1 .001-pf. variable condenser, low-loss type,
1 .0005-uf. variable comluvqcz, low-loss type,
1 Variahle resistance, 0-: 0 ohms,

2 Bakeiite tubes, 3-inch meter, 4% inches

long,
14 Pound No. 22 D.S.C. wire.

Ll consists of 55 turns wound on one side of the
tubes, Ly is 45 turns wound on the remaining
tube., L. is wound on top of Las, but is separated
by a sheet of cmplrL cloth or waxed paper, und
has len  turns. is 1} 0‘)1-u1 variable con-
denser and C is t.n. OOOu wf. variable condenser.
The throry of this wave-trap is as follows:

The 1"commg signal flows through cells L, and
Lz The circuit comprising 1., Jll(l Cy is tuned to
the freqm.ncy of the intert ation, and the
condenser is then set at that pmmon '1":1& circuit
enclosing (a and Lj is commonly termed an abisorp-
tion cire The condr‘nmr of this circuit is rotated
until the signal of the interfering station is heard at
a minimum <truu'(h. The circuit, when in resonance
with thie interfering station, will absorb aimost all
of the energy rcceived irom that station. The en-
ergy is received from coil Ls, which is closely
coupled to Lgs In this way, signals of other sta-
tions will be allowed to pass tmouwh, but tha: of
the interfering station 1s dissipated in the ab-
sorption circuit.  The resiztance across L, and
', serves as a static-leak, the resistance heing
variable to obtain the best adjustment possible.

WHAT FARADS AND HENRYS ARE
(2166) Mr. F. C. Bossert, Houston, Texas,

Q. 1. Among the various and numerous techni-
cal terms used in radio are the expressions micro-
farad and microhenry. 1 have referred to numer-
ous books on these two terms and cannot s
get a clear definition or concentinn of these two
terms. I would be very grateful if you could ex-
plain them, possibly illustrate in some way, so that
these two_terms may become clear to me.

A. 1. Just as the gallon, pint, or gill is a
unit of measurement to compare or measure liquids,
d the inch, foot or yard a unit of measurement
to compare or measure size or length, so the henry
and farad are the units of measurement to compare
various sizes of coils and condensers, respectively.

The unit of capacity is the farad. How large
this unit is may be somewhat vaguely suggested to

that if everybody in
eaclt of the so-called
equal to 18 plates),

our imaginati
the United States
.000S-mfd. condensers

the total capacity of lot, connected in
paraliel, waould one The question natur-
ally arises in r\LAyLouys mind, why such a hugc

unit was ever chosen to begin with? A volt, the
unit of potential a conver e,

An obm is
easily-obtained quanutv of resistance. These three
are the basic units. Starting with mow three, such
a unit as a farad is a der unit; that is, it fol-
Jows as a matter of definition.

A condenser is fundamcnmlly a dielectric with a
conductive plate on each side of it Connected to
an clectric source, the condenser is charged. The
larger the charge, the greater the difference of
potential between the two conductive plates; and
the equal on is_that Q equals E times C, when Q
is the charge, E is the potential, and C is a con-
stant for any particular Il(.]cculc and arrangement
of parts. C is a ratio of  to E, and we call it
the capacity.

The unit of capacity is the capacity of a con-
denser charged to a potential of one volt by a
unit quanh v Of electricity. The name of a unit
quantity of electrici is a coulomb, which is lh(;
charge transmitted in one second by a current of
one ampere. Really, therefore, the farad is the
ratio of the unit of charge to the unit of potential.

L,
TO ANTENNA
POST ON
Ls RECEIVING
SET

L

Ce

[or]
Q. 2165-B

An excc;dmgly effmcnt wave-trap to eliminate
that “local station” interference. The circuit
is similar to that employed by broad‘.ast sta-
UOHS to dlmu:ate (hexr own’ mtcnuence,
thus enabling them to listen to other stations.

Like the unit of capacity, the unit of inductance
is a tremendous unit. It is the henry While in
capacity we usually deal wnh the millionth part of
a farad, in inductance we uwalv deal with the
thousandth part of a Irc ¢, the muu}mmy-
although in radio work the microhenry is not un-
common, becuuce air-cored coils are munch  used.

The henry is also a derived unit and its size is
due, not to d<- on, but to ce of circumstances.
Tt is the indu ance in a circuir when the electro-
motive force induced in the circuit is one velt, and
the inducing curvent varies at the rate of one
amp ner second. It therfore, is derived {rom
the unit of valtage and the unit of current.

Unfortunately, the formulas for inductances are
suhject 10 many correction factors, and ave very
elabarate. Xt is almost impossible to figure ac-
curately the m\lncmncL of a coil without cansider-
ation of a multitude of factors, some of
can be known with acenracy. n general, the
inductance is directly proportional to the length of
the ceil, the square of the mean diameter, and the
square of the numher of turns per wnit of length;
and in each case the inductance depends on the
material of the core.

core of iron gives much greater inductance
than oune of any other substance. Air and non-
magnetic materials give minimum inductance.

Put simply, the larger the diameter the greater
the inductar and the gain is more rapid ths
simple proportian. A 4-inch coil diameter gives
16 times the inductance of a l-inch enil. . The
number of turns per inch of len (loh‘rm'ne< the
inductance largely. Douhle the numher of turns
rer inch, as by using finer wire, and you will get
four times the tuctance. The longer the coil
the greater the inductance,

Various interesting and technical data and ex-
planations mav he ohtained from the book “More-
croft's Principles of Radie™; and om the data
sheets publiched in the various radio denartments
of the Experimenter, Science and Invention. Radio
Listeners’ Guide and Call Book, and Radio Rewiew.

REMEDIES FOR INTERFERENCE
Q. 2. In my immediate vicinity there is a con-
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stant clectrical disturbance of some sort whict
bothers radio receiving sets in this location. Pei-
haps you can mention the various causes of such
disturbanc and remedies, so that I may in some
way familiarize myself concerning same and per-
haps eliminate,

2. An original review of causes and rem-
edies would be somewhat too lenglhy for this de-
partment, but e helpful sur;-;-sno'w may be
found in the article on |)|"<. 14'~0 of this 1
“Tracing Interference to Its Lair,” which tel
the methods employed hy U. S. Bure
tandards in detecting and comt )atmg interferenee,

WHY “A” AND “B” BATTERIES?

(2167). Mr. N. R. Sordeil, Charleston, South
Carolina, asks:

Q. 1. In (onnectmg up radio receivers, 1 have
often hecard the expressions “A” and Y8 hat
teries, as applied to the various batterics iln are
connected  to the rece 4
wondered why there are b
Why the d ent expressions
used? What the funct ns of each are?
has only 6 volts, wher the other has at least
90?7 Terhaps you can clear up some of these dif-
ticulties. i

A. 1. To explain why we have “A” and “B”
batter in a receiving set, the functions of each,
and why one high- \o’m;,g and one low-voltage
battery 1s used, it is necessary to go into an ¢x-
planation of the principle of the vacuum tube as
used for radio purposes. We will attempt to ruike
this explanation as clear and non- ;«_lemcal as pos-
sible. For a technical and lengthy explanation of
the evolution and functions of a vacuum tube, the
reader is referred to the December, 1925, fanuary
and February, 1926, issues of 1he Lrpzr menter;
or to \IoncruIls “Principles of Radio,” or Van
Der Biil's “Thermionic luhls\”

Through the rescarches of scientists, such as
Thomson, Richardson and Millikan, we know now
that when certain metals are heated to incandes-
cence, particles of matter are thrown off, These par-
ticles are called electrons and the theory explaining
this phenomenon is called the “Electron Theary.”
Incidentally, these electrons are negative particles,
and at present the smallest particles of matter
known.

In 1904 Fleming (another scientist) was gmnud
a patent on the device called 2 “Fleming \'a fve.
which consists of a filament- and-plate ¢
closed in an evacuated glass vessel. In
the physics or science class, we learned that
tive atfracts negative, or vice versa, depending upon
which has greater strength. I*l'"'n ingerted in
his device a battery of high pot The posi-
tive side of this hattmy was conunected to the plate
within the vessel, thus making the plate highiv
positive, thereby enabling it to attract the electrons
which were thrown off by tbe heated filament. This
evice was of litde practical use as far as radio
(in those days called “wireless”) was concerned,
until 1906 when Dr‘roru' inserted the thi cle-
ment called the “grid.”’ thereby making the most
sensitive detector known.

Now to show how “A” and “B” batteries are
concerned. The baitery l‘e(ll.\l(‘d to heat the fila-
ment to incandesce is Ca”L_d the A" tery
(probably becanse it is the first battery to be taken
into consideration, or pnmary battery). The bat-
‘ery required o give the plate its positive potential

called the “B” bntlerv However, since the
ﬁlqmenl consumes an enormous amount of current
compared to that used by the plate ciement of the
tube, the baft necessary to heat the filament
me |st have a high amperage capacity, ranging from

28 to 120 amperes, depending upon ‘he number of
tubes used in the receiving set, and the type of
tabes. In the carly days tubes were manumcmred
with filainents wmch required six volts and con-
sumed about an ampere. At present, due to re-
search and developments made hy the General
Flectric engineers, we have radio tubes \\I\L'n
operate from a dry cell or two, and consume only
from 06 to .25 of an ampere.

The “plate” of the tube consu very little
current, as aforementioned but requires an ex-
tremelv high potential, varving from 22 volts for
a “soft” or detector tube, to 90 volts for the
ordinary amplifier tube, and about 135 wvolts far
a poeramlef*er tub Ordinary “B" bhatterics
are constructed (consisting of a number of very
small cells) so that although their amperage
capacity is very low, ranging irem two to seven
amperes (of total output) the voltage delivered is
high because of the small cells, cach delivering 1%
volts, being connected in series.

FLEXIBLE WIRE

5

—
Ll

=

H”

WOODEN
DOWEL
[ PING
)

4
PRIMARY FLEXIBLE WIRE
Q. 2164-A

Fig. 2. The method used for mounting the
coils to the variometer for the modified Mono-
phase circuit shown on previous page.
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...4rom your lighting socket

no more—no less. This means
that whether you have a one
tube set or a ten, you can
depend on the Duo-Rectron
silent—-hum-free. The hum of the 110 for the correct voltage, under any current
volt, 50 or 60 cycle line current has been drain, all the way up to 50 milliamperes.
filtered out by a special filter system.
And the perfection of this system is
guarded by minutest care in manufacture.

HE most rigid specifica-
tion set for the Duo-Rec-
tron, the new RCA “B” bat-
tery eliminator, was that it be

The new rectifying tube, Radiotron UX-
213, is built for long service—designed
especially for this power unit.

In many important points the Duo-Rec-
. y Hmporant b Everything has been considered in the

tron meets demands never met before. _
RCA Duo-Rectron-silent power, reserve

One new feature is a voltage regulator— power,economical power,constant power!
* * #*
new tube that keeps - . .

a be that keep LONG LITE TULL WAVE RecTiFie Tuse The RCA Uni-Rectron
plate voltages constant. il __~ vouTAcE is a power amplifier for
{ . REGULATOR | .
The Duo-Rectron has ’ loudspeakers. Connect it
taps for 2224, 45,90 and m.-r.ﬁ"?ﬂ : with the first audio stage
7y of any set and get super-

even 135 volts. Hookup o /7 | . Y ne get sup
i SWITEH  Zod uds o s . il power amplification from
where you will, you get e VOIS an A.C. socket. Price
the vol tage marked— RCA Duo-Rectron, complete $65 Complete .. $105

N

| RCA-Duo-Rectron .
reh =

. .
RADIOC » CORPOMRATION - 0F - AMERICA

: 1Y
NEW YORK: - CHICAGO * SAN FINANCISCO :)
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Are Being
Used As
Standard Equipment In

Many of the Finest Receivers

ONNECT your battery leads,
aerials, ground and output wires
to U Radio Tip Jacl 1 get

a quicl, positive, 1 Vo
parts to loo no part Plug
in and out at will. Neat in app mcee,
handy and far superior to all other forms
of counections.

irom No. 11 to

Firmly grip all wi

No. 24 B& S ¢ . Th es for

all panels,. TYPE A (Sta 1) for

216" to Y panels. TYPE B
ia]

( ci for panels, cabinet walls and
partitic from §/16”" to }&" thick.
TYPE C (Snecial) for panels up to 14"

thick. HEAVILY
PLATED.

NICKEL

The Engineers and Designers
of the

HAMMARLUND-ROBERTS
RECEIVER

Specify the Use of Union
Radio Tip Jacks

for their convenience, and ease of con-
necting and disconnecting all the input
lead wires. This compact, cficient and
highly recognized receiver employs only
the fi t standard parts. Union Radio
Tip Jacks are also used as standard
equipment in many of the finest receiv-
ers on the market.

Other Guaranteed Union Products

VERNIER DIAL ADJUSTERS —
Handy for finer tuning. Price 60c.

IDENTIFICATION TAGS —t
ithre ovals with stamped de
Thread them on your wires—they save
time in  tracing leads. COMPLETE
SET OF 9 TAGS ONLY 10c.

ard, red
uation

Ask your dealer for Unian Radio Tip
Jacks and other guaranteed products or
vrite to us for illustrated and descriptive
circular “C."

TO ALL BRANCHES OF THE
TRADE

=t Get details of
proposttion.

@ UNION~RADIO~CORPORATION
" 124 =~ SUSSEX ~ AVENUE,~ NEWARK~N.J
J_é, NEW~YORK~ QFFICE *~ 116-WEST+32:2-STREEL,

The Crystal Classme
ahd Analyzed

(Continued from page 1300)

LT

to the sulphide group of rectifiers, is never
found naturally occurring in an absolutely
pure state. Most of the galena crystals
which are marketed at the present day con-
tain other chemical compounds besides the
basic lead sulphide. Traces of silver sul-
phide, arsenic sulphide, antimony sulphide,
lead sulphate and carbonate, and a number
of other compounds are always to be found
in natural galena. Nevertheless, the basic
constituent of natural galena is lead sul-
phide, and for this reason the mineral is
placed in the sulphide group of rectifiers.

SILICON

The elementary group of rectifiers 1s not
a very large one. It contains those ele-
ments which are set forth in the table, and
also a number of special alloys which have
heen observed to possess slight, yet definite
rectifying properties.  Probably the best
known rectifier belonging to this group is
the element silicon, which is very widely
distributed in nature.

Silicon occurs in a very large number of
rocks, but for commercial purposes it is obtain-
ed from sand, this material being heated toa
very high temperature in an electric furnace
along with a number of other substances.

Silicon makes a very good rectifier. Tt is
not quile so seusitive as galena, but it has
the advantage over the latter mineral in that
it retains 1is sensitivity over very long
periods, and also that it is not generally
sensitive to the effects of leat.

PERIKON

Tellurium and graphite (which is a form
of carbon) are not generally used for pur-
poses of rectification with metallic contacts.
They are best cmployed as one of the ele-
ments of a perikon detector, tellurimn giving
especially goad and efficient results when it
is used i conjunction with zincite. Graphite
is at its best when it is used in light contact
with ordinary galena. Nevertheless, both
these elemen's will rectify when they are
used alone in contact with an ordinary piece
of fine wire.

COMPOSITION OF “ITES” CRYSTAL

The sulphide group of rectifying minerals
includes all the best known and the most
widely used substances of this description.
Galena is, of course, the most prominent
member of this category, for this mineral,
in a natural or a synthetic state, torms the
basis of practically all the numerous pro-
prietary crystal and rectifying substances.
All the crystal “ites” are composed of galena
in one form or another, and they, give good
results because, for ordinary short distance
reception of telephony, galena is the most
efficient mineral to use in a simple metallic
contact detector. [Furthermore, by incorpo-
rating small but definite traces of other
mineral sulphides with galena, the sensi-
tivity of the resulting product can be very
considerably increased. Galena is the com-
monest and also the least expensive of all
rectifying minerals, aud this fact accounts
in some respects for the many different
forms and varieties of this material which
are to he scen on the market todav.

Molyhdenite, stibnite and iron pyrites are
simple sulphides like galena, but the re-
mainder of the sulphide group of minerals
consist of sulphides of more complex com-

mineral contains copper, iron and sul-
It is a “double sulphide,” not a mere

phur.
mechanical mixture of copper and iron sul-

phides; but a definite chemical compound

Radio News for March, 1926

containing copper, iron and sulphur iu con-
stant proportions.
SUB-MEMBERS

There are a number of rare minerals which
can be employed as rectifiers and which,
although they are not sulphides, are very
much akin in chemical composition to the
members of this group. Such minerals are
the arsenides, tellurides and selenides of cer-
tain metals. That is to say, they consist of
combinations of these metals with arsenic,
tellurium and selenium, respectively. - In
chemical properties, however, they are very
similar to the metallic sulphides and, there-
fore, they may be considered as sub-mem-
bers of the sulphide group of rectifying
minerals.

Hessite, for example, which is a naturally
occurring telluride of silver, is an excellent
rectifier when used in conjunction with
zincile. Nagyagite, a telluride of gold and
lead, gives still better results when used
under the same conditions. Both these min-
erals, however, are extremely rare.

Characteristic Ef¥ect upon
curve of fransformer or
crystal- phones,due fo

chok/"ng action

Rectified RE
wave
.~ Lnvelope oF

' Rfwave due

fo modulation

?\ High frequency oscillations

QE) “~induced In tuned circuit
by antenna currents.

This diagram shows in a schematic way how

rectification is accomplished by means of the

crystal detector. The explanation is given on
page 1318,

THE OXIDE GROUPS

Coming, finally, to the third group of
crystal  rectifiers—the oxide group—we
notice that the best known member of this
group is ziucite, which is an impure oxide
of zinc. Zinc oxide, in its pure state, is
almost perfectly white in color, and the na-
tural oxide of that metal, zincite, derives its
characteristic ruby-red celor from traces of
manganese, which are always present in it
to a greater or less extent.

If we include in the oxide category of
rectifiers all the oxides which give only
slight rectification, we shall find that this
group of rectifiers is the largest of the three.
Practically any metallic oxide is capable of
functioning as a rectifier, provided it is used
with a very light contact.

SYNTHETIC ZINCITE
With the exception of zincite, the mem-

bers of the oxide group af rectifiers are not

very much used for rectification purposes on
account of the much greater superiority and
ease of working of the materials comprising
the sulphide group. Zincite, however, is a
very impartant rectifier, and on account of
this fact, successful attempts have been made
to produce it artificially, with the result that
“synthetic vellow oxide” is now rapidly gain-
ing faver with many crystal experimenters as
an effective substitute for the more expensive
natural zincite.

<
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Perhaps you, too, can cut your
“B’° battery costs in half. Just
Jollow the chart. It gives you
the secretof ““B” battery economy.

THousaNDs of people have
made the discovery that Ever-
eady “B” Batteries, when used
in the proper size and with a
“C” battery*, are the most eco-
nomical, reliable and satisfac-
tory source of radio current.

On sets of one to three tubes,
Eveready “B” Battery No. 772,
used with a “C” battery, will
last a year or longer, usually
longer. On sets of four and five
tubes either of the larger Heavy
Duty Eveready Batteries No.
770 or No. 486, used with a
“C” battery®, will last eight
months or more,

These figures are based on
the average use of receivers,
which a country-wide survey
has shown to be two hours daily
throughout the year. If you
listen longer, of course, your
batteries will have a somewhat

*Note: In addition to the inereased
life which an Eveready “C” Battery gives
to your “B” batteries, it will add a quality
of reception unobtainable without it.

shorter life, and if you listen
less, they will last just that much
longer.

Here is the secret of *“B” bat-
tery satisfaction and economy :
With sets of from 1 to 3
tubes, use Eveready No.

772. -
With sets of 4 or more
tubes, use either of the
Heavy Duty Batteries, No.
770, or the even longer-
lived Ewveready Layerbil:
No. 486.
Use g “C” battery on all
but single tube sets.
Evereadys give you their re-
markable service to the full
when they are correctly matched
in capacity to the demands made
upon them by your receiver, It
is wasteful to buy batteries that
are too small. Follow the chart.
In addition to the batteries

eVEREADY

Radio Batteries

-they last longer

illustrated, which fit practically
all of the receivers in use, we
also make a number of other
types for special purposes.
There is an Eveready Radio
Battery for every radio use. To
learn more about the entire
Eveready line, write for the
booklet, “Choosing and Using
the Right Radio Batteries,”
which we will be glad to send
you on request. This booklet
also tells about the proper bat-
tery equipment for use with the
new power tubes. There is an
Eveready dealer nearby.
Manufactured and guaranteed by

NATIONAL CARBON CO., Inc.

New York San Francisco

Canadian National Carbon Co., Limited
Toronto, Ontario

Tuesday night means Eveready Hour
—9 P. M., Eastern Standard Time,
through the following stations:

wear-New York
wJyAR-Providence
WEEI- Boston
wrac-IWorcester
wri-Pkiladclphia
wor—Buflulo
weaL-Pittsburgh
xsp-St. Louis
xGo-San Francisco, 8 P. M. Pucific Coast Tinte

wsAt-Cincinnati
wear-Cleveland
wwy-Delroit
woN-Chicago
woc-Davenport

{ Minncapolis
WECO Y st. Paul
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Greater Station
- Spread with
' 360° Dial

EW Wade vernier dial, fin-

ished in beautiful black
lacquer is a vital factor in the
Wade tuning efficiency—Spreads
stations over the entire 360° cir-
cumference and gives twice the
space between stations for close
tuning as rotor plate types of
sua)crht line frequency conden-
sers using 180° dials. No more
bunching of stations, none of the
annoyance of overlapping sta-
tions.

By actual test the Wade conden-
ser gives the lowest minimum
capacity and wider tuning range.
Covers the whole broadeast
range and down_  below 200
meters.

No Body Capacity
Effects

A separately grounded frame, insulat-
ed from both sets of plates, shields the
condenser from all body capacity cf-
fects—an important feature, exclu-
sively in Wade Condensers.

WADE TUNING UNIT
Including Condenser and Dial

The Wade Tuning Unit consists of a
Wade Condenser geaved to a four-
inch 360 degree vernier dial of 16 to
1 ratio. le control with
no backlash. Prices below are for
the complete unit.

At your dealer, other\\wL send pur
price and you will be supplnkd

Jobbers and dealers write for further
information and opportunities in your

locality.

THE VIKING TOOL AND MACHINE ]

COMPANY, INC, [
|

745-C 65th Street, Brooklyn, N. Y.

There are one or two rectifying minerals
which have not heen iucluded in the above
classification.  Carborundum is the most
prominent meinber of these. This material,
however, cannot properly be termed a min-
eral, because it 1s not found in a natural
state. Carborundum is essentially an arti-
ficial product.

Cerussite, another rarely used rectifier, is
a carbonate of lead which is found naturally
occurring in various parts of the world.

Before concluding this article,
well to explain the action of the crystal
detector i a radio receiver. This may be
done very simply and easily by means of
the circuit diagram shown in the sketch
on page 1316, which was worked out by Mr.
Sylvan Harris of the Rapto NEws staff.

This diagram shows a simple crystal hook-
up in which the lines representing the wires
have been used as the axes of the char-
acteristic curve of the crystal. These two
axis are drawn heavily, and represent the
current through the crystal and the voltage
impressed on it. The explanation is as
follows:

The current induced in the antenna by the
traveling radio wave induces a high fre-
quency wave in the tuned circuit. This sec-
oundary current has the form shown at A
on the diagram aud the envelope (or dotted
curves) represents the variations in ampli-
tude due to the modulation at the transmit-
ting station.

When this high frequency current passes
through the detector it is rectified, due to
the asymmetrical conductivity of the crystal,
into the shape shown at B. In the curve A
it is seen that there is just as much of the
oscillation on one side of the axis as on the
other. At B there is more of the curve
above the axis than below, so that the
average value of the current in the phones
will have a distinct dircction, and a finite
value.

The phones, however, due to their high
impedance to the high frequency oscillations,
as well as the sluggishness of the diaphragm,
cannot respoud to each individual oscillation,
so they respond to the average value of
the curve B. In other words, the high ire-
quency oscillations at A have been rectihed
by the crystal into the form B, which is then
“choked” mto the form C. The same thing
happens when the phoncs are replaced by a
transformer, when amplification follows de-
tection.

It will be noted that there is a Jloss of
energy in the crystal due to its resistance.
This is shown hy the diffcrence in size be-
tween A and B. In vacuum tube rectifiers,
there is an amplification, the losses being
more than made up by the energy released
from the “B” batteries.

it may be
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a Par(or Mus1c Maker
(Continwed fram page 1295)
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fibre peg, s inch in diameter and 124 inches
long, which is drilled and tapped at one end
for a 6/32-inch screw. This peg is screwed
onto the end of a piece of stiff brass about
4 inch wide and 174 inches long. By means
of a second hole drilled into this piece of
brass, about an inch away from the one for
mounting the fibre peg. the entire antenna
inductance unit mayv be very conveniently
mounted under one of the end nuts of the
first tuning condenser, as shown in the illus-
tration.
AERIAL AND GROUND

There is no groand binding-post on the
receiver in the picture; the ground connec-
tion is made to the negative post of the fla-
ment-lighting storage battery; thereby elimi-
nating a wire. In the set, the antetnna coil
is then grounded through its being connected
to the A — lead.

Radio News for March, 1926

The antenna coil shown, by the way, has
small flexible braided copper leads attached
to it, which are taken directly to the two
sides of the first tuning condenser and to
the antenna connection. This eliminates the
soldering of any bus-wires directly to the
coil ends, which procedure always makes a
rather unsightly job.

The .0001-1i. fixed condenser for use in the
aerial circuit does not appear in the photo-
graply, because it is mounted underneath the
bakelite strip supporting the filament rheo-
stats and aotenna binding-posts.

T'he neutralizer in this rcceiver is a three-
plate condenser of rather large size for this
purpose. The builder need not necessarily
use onc of this type; almost any midget con-
denser or standard neutralizing condenser
may he employed; but the one that is used
should be conveniently adjustable.

Detail of simple coil-winding form, described
on page 1295,

The {following is a complete list of the
parts required to build the receiver:

1 Panel, 7 x 18 x % inches. (See Fig. 4.)

1 Bascboard, 10 x 17%4 x ¥4 inches,

1 Bakelite sheet for baseboard

tienal),

Bakelite strip, 7 x 2% x 14 inches,

2 Variable condensers, straight-line fre-

quency, 0005 uf.,

2 Vernier dials,

“A’ battery switch,

Set of inductance coils and mountings
(or build as in text),

Sockets for 201-A type tubes,

Rheostats, 20-ohim,

Neutralizing condenser,

Antenna binding-posts,

.0001-nf. fixed condenser,

00025-uf. fixed condenser,

002-nf. fixed condenser,

.004-uf. fixed condenser (for shunting
across amplifier output),

1-uf. by-pass condenser (optional),

Grid leak, 2 meg.,

Three-stage resistance amplifier, as-
sembled, or in knocked-down kit (or
corresponding units).

ADJUSTMENT OF SET
1f, when testing out the newly-built set.

,the constructor hms that it has a tendcncy

*to oscillate or whistle, even with the tickler-

coil turned down at right angles to the sec-

ondary coil, he should carefully adjust the
neutralizing condenser, until  oscillation
ceases. If the set has a tendency to persist
in oscillating, it indicates that too much
filament voltage is being applied to the radio-
frequency tube, and possibly to the detector
tube. Cut in resistance on the filament

(op-
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DONT APOLOGIZE

3@@5}@@@% HAT a feeling that is,—isn’t it? All the neighbors and the wife gathered
3@( &% round to hear you make good on that crack—that you got “mramr” last night.
W % € And youwork and sweat and pray with a net result of many squaks, a
§ X few whistles and finally hear a few remarks, from your local broadcasting
OGO station ten miles away, for the relief of the suffering South Sea Islanders.
It’s awful. €] Good Tubes are the answer to many radio troubles—the great majority of
the sets are good —the hookup in most cases is very simple —but you must rely on
your tubes to do the work —and that’s where Sylvania comesin. €] Sylvania Tubesare
Good Tubes—no higher in price—they are excelled
by none in quality, performance and life. € Try this
better tube —it will please you as it has thousands of /&8
others—and amaze you, too, with the results you
will get. At your dealers or write us direct, A

Radio Tubes
SYLVANIA PRODUCTS COMPANY

EMPORIUM, PENNA.

1319

«“THERE S A SYLVANIA FOR EVERY TUBE APPLICATION?®"




A UX Power Tube

‘will increase volume and
clarity in YOUR set, too!
REWIRING UNNECESSARY

NOTE: The UX-120 tube has been designed
to increase volume and clarity in all dry battery
sets. The UX-112 tube has been designed to
increase volume and clarity in storage battery
sets. To make it easy for you to secure the
great benefits of the UX tubes without rewir-
ing their sets, a complete line of Na-Ald Adapt-
- ers and Connectoralds
have been manufactur-
. ¢d. Months of service
have proved their effi-
ciency. Below are
given three very effi-
cient and easily made
applications of the
new power tubes. For
No. 920 Connectorald complete details cov-
ering all possible ap-
plications of the new tubes mail coupon at bot-
tom of ad.
How to improve sers equipped with UYV-199 tibes
To increase volume and clarity in sets using
UV-199 tubes, use the UX-120 tube in the last
stage. KRasily fitted to the UV-199 socket with
a Na-Ald No. 920 Connectorald which also
provides cables for attaching necessary extra
45 volts B battery and 2214 volts C battery re-
quired for the UX tube. Price, $1.23.
How to switch to dry batteries without sacrificing
volume or quality
The combination of a UX-120 tube for the last
stage with UX-199 tubes in the other sockets
provides with dry cells, results previously ob-
tained only with storage batteries, Fit UX-120
tube to the UV-20IA Socket with Na-Ald
Connectorald No. 120. Cables provided for at-
taching extra B and C ——
batteries. Fit UX-199
tubes in all other sock-
ets. with Na-Ald No.
419-X Adapters. Price,
No. 120 Connectorald,
$1.25; No. 419-X
Adapters, 35¢c.

How to improve storage
battery sets
Volume and clarity can
be increased in storage
battery sets by using
the UX-112 tube in the
last stage. Easily fitted
to the UV-201A socket
by means of the Na-Ald
No. 112 Connectorald
which provides cables
for attaching necessary
extra B and C bat-
teries. Price, $1.25.
Mail coupon below |
for complete adapt-
er information cov-
ering usec of new

tubes in all sets.

No. 120 Cunncctr)rnlti

| No. 419-%
Adapter

o
— 7

ALDEN MANUFACTURING COMPANY

Dept. K17 Springfield, Mass.

All Na-Ald Sockets, Dials and Adapters arc pro-
tected by patents. Many patents pending.

.Alden Processed

ALDEN MFG. CO.,
Dept. K17, prmgﬁeld, Mass.

Please send me complete information on
how to increase vo'ume and clarity in any
set by the use of the new tubes.

Name ..o,
Address

rheostat of the radio-frequency tube, until
the set becomes perfectly quiet at all set-
tings of the tuning condensers.

Best results will always be obtained with
the radio-frequency tube operating on rather
low filament voltage, and with the neutraliz-
ing condenser adjusted to as low capacity as
is found consistent with quiet operation. The
detector tube should also be operated on
moderate filament voltage.

The tickler-coil mav be left turned down
at right angles to the secondary, when re-
ceiving local stations; but when receiving
a weak station, it should he brought up near
the oscillating point. There is no substitute
{for this regenerative control, when fshing
for distant stations.

It will be observed that no jacks have been
used in this receiver. They scem a rather
annecessary complication on a parlor instru-
ment. If an output jack is desired, how-
ever, it should be mounted on a small strip
of bakelite screwed onto rear edge of the
baschoard, placing the jack opposite and
over the output binding-posts of the resist-
ance-coupled amplifier. Then a hole of suit-

——-a -——.‘ i
S

ue
A& FOF\’ 8-32 SCQEW

«é_

> __7—'
1
V
!
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FIG. 4

lay-out of the Parlor Music Maker.

center holes for condensers are indi-

as positions of others will depend on
make of condensers used.

Panel
Only
cated,

able size may be bored into the back of the
cabinet, to enable the insertion of the speaker-
plug into the jack.

LEAVE WELL ENOUGH ALONE

Without desiring to hold a brief in favor
of any particular speal«u I wish that every
person who builds this receiver could con-
neet it to a good cone-tvpe reproducer; for
only then will the marvelous results obtain-
able with the resistance-coupled amplifier be
most completely realized.

If, when operating this receiver, you find
that your fingers seem to itch to lift up the
cabinet-cover and turn the rheostats every
minute or two, even after they have been
properly deLIblL([ I recommend that you
hie vourself forthwith to your worlhop
and hastily mount seven or eight old junl\cd
rhecstats an a picce of S\_.‘iD!)Ld pancel,

on a piece of bou knoc from the sxde
of a soap box. This panel or board you
may then set up on the table, beside the
receiver—but  without connecting to it in
any way. Then you may rclicve the itching
of your fingers by tur all these rheo-
stats \mlmil\ back and forth. You may
feel foolish doing this when company s

present, i which case you are advised to
hide the pancel with the seven rheostats in
your lap, under the latest radio magazine,
or under a newspaper. But, of course, if
this does not help, the only thing to do will
be to mount the two receiver rheostats on
the panel.

This is the kind of receiver that will please
mother and sister. and possihly wiiey; for
there is nothing to do but pull out the bat-
tery switch and turn the two tuning dials
together. The regenerative control is of
no great importance in tuning in strong local
stations; but I could not forego putting it
on the panel, since it does not mar the ap-
pearance of the set: and, at the same time—
this does not belp, the only thing to do will
enable vou, when you are i the mood for
it. to go right out after distant stations and
pull them in with an amount of volume that
1s surprising.

s cut out.
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a Plezo Electrlc
Loud Speaker

E (Can/znmd fram page 1796)
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mation,” the stratifications of which are
parallel to the c-¢’ axis. The other con-
nection is made to the basal regions of the
“hour-glass” formation through the metal
parts of the mounting mechanism.

The girdle, referred to above, is usually
a strip of tinfoil, which is wrapped about
the middle of the crystal. Its width should
be approximately one-third the length of
the crystal, measured along the c-¢’ axis.
To this girdle is fastened a wire which
serves as one connection to the crystal.

ARRANGING THE LOUD SPEAKLER

In mounting the crystal for use as a loud
speaker, a heavy base, two tie rods and nuts,
and an arm are required. Fig. 2 shows a
mounted crystal. A is a heavy metal base;
B the tie rods; C the nuts for securing the
tone arm D; E is the crystal, surrounded
by the tinfoil girdle F, and supported by
the lead cushions G.

The base should be as heavy as possible
and the tie rods should be as light and as
close together as the ecrystal will permit.
The length of the tone arm can only be
determined by experiment, and depends on

the thickness of the material used. Using
1§-inch brass, cne inch wide, it has been

found possible to fasten the diaphragm as
far as six inches from the crystal. The lead
cushions are used to prevent chipping of the
crystal and to provide better adhesion be-
tween the crystal and the metal parts of the
systeni.

It will be noted that the middle section of
the crystal is partially cut away at the busal
regions, between G-G. This is occasionally

found necessary, in order to render more
salient the “horns,” or <orners, of the
crystal.

CONSTRUCTING THE DIAPHRAGM

ig. 3 shows a mounted crystal with dia-
phragm attached, at the outermost point of
the tone arm. To make this diaphragm, a
circle of paper (preierably 3-ply bristol
board), about cighteen inches in diamcter,
] A 15-degree sector is next cut
trom the circle, and the two cdges fastened
together, thus forming a cone whoxc slope
is about 15 degrees. A short picce of bus-
bar is then secured at the apex of the cone,
with a pastc made from melted Rochelle
salt.

It may be of interest to add that by melt-
ing Rochelle salt to a paste, and then per-
mitting it to harden, a cement is formed
!hat, in addition to having great strengtlh,
s easy to use, sets quickly, and is very use-
ful around the laboratory.

The conical (hdphlamn is then secured by
soln.umrY the bus-bar to the tone arm. Due,
as aheddv been said, to the cilect of the
kness of the metal used in the tone arm,
it may be necessary to iry the diaphragm at
various distances from the crysial, but it

shiould operate best at a distance of from
1uur to six inches,

NATURAL REPRODUCTION

It will be found that a loud speaker of
his type will ffxvc more natural reproduc-

'l(;ll of both voice and music, than one
actuated hy a magnetic, drwnm clement.
However, it has the disadvant age, from the

atull(lpf)lllt of the average set, that an out-
put transformer 1> necessary for its opera-
tion, because of the high internal IlhDdeHtC
of tnc crystal.  This nnpwl(l‘lce is not a
constant, But depends on the size of the
crystal and the degree of desiccation, It will
be found that it is usually on the order of

100.000 ohms, at 1,000 cycles. The ordi-
nary audio coupling transformer has a sec-
ondary impedance of about this value, so

that it may be used as a means of co up‘ ng
the output of a set to the crystal loud spea I\LI‘.
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To bulld good will,

“Install Wlllards”

—Your customer will have
better reception.

—He’ll save money.

—He can charge his
batteries at home.

Whatever set you sell to a customer,
or whatever hook-up you suggest, you’ll
build good will by recommending reli-
able, full-powered, rechargeable batteries
to furnish the power. Sell Willards!
They’ll do the same good job for your
customers that they are doing in 204
leading broadcasting stations.

WILLARD STORAGE BATTERY CO

CLEVELAND, OHIO

§

The Right

)

Selling Plan

for
Radio Dealers
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Your local Willard Séx:v- .

" ice Station will act as your

jobber on Willard Radio
Batteries. '

This means a quick source
of supply of strictly fresh,
well-charged batteries
which you can turn over,
to your customers in the
pink of condition.

No servicing problems
for you. Your local Willard
Service Station assumes the
responsibility for service.

Months of operation
have proved that this plan

for all concerned.

Willard Radio Batteries
are being advertised more
extensively than ever.

Have your local Willard
Service Station show you
this advertising and ex-
plain the details of this
practical plan for selling
radio storage Dbatteries.
The advertisements are
signed:

Sales and Service through-

The Willard Battery men
and their
Authorized Radio Dealers

Appropriate signs and
window cards will identify
you as an Authorized
Dealer. Booklets and other
valuable selling helps are
also furnished.

Your Nearest Willard
Service Station is Your
Nearest Willard Jobber

is effective, and profitable
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A Shortage
of Trained
Radio Men!

We can’tsupply trained
radic operators to the
shipping companies
fast enough! Atlantic,
Pacific—Gulf and
Lakes—our graduates
aresoughteverywhere.

You can’t get better
radio training than
that offered by Radio
Institute of America.
Courses planned and
supervised by RCA se-
cure you your st Class
Commercial Radio
Operator’s License.
And an immediate po-
sition awaits every
graduate.

Moreover you can study
at home in spare time.

| Thecoupon will bring you
complete information.

RADIO INSTITUTE
OF AMERICA

Formerly Marconi Institute
Established in 1909

324 Broadway, New York City

A SIMPLER CONSTRUCTION

For those whose facilities do not permit
them to malke the more elaborate device, the
simpler form may be found to give good
results. To make this, two circular discs
of aluminum, approximately 334 inches in
diameter, are required. These are drilled
in such a manner that tie rods can be used
to hold the crystal between the discs. When
the crystal is mounted in place, connections
have been made to the poles, and a cotinec-
tion from the girdle has been brought out
through an insulated bushing fastened in
one sl the end plates, a diaphragm is secured
in place about the edges of the two discs.
Then the dlapl ragm is twisted so that it is
stretched in diagonal f{olds, and it is
securely fastened by means of rings. Small
adjustable embroidery rings may be used
for this purpose. It will be found that
varnishing the diaphragm will improve the
tone and opitch. Fig. 4 shows a device of
this type in jts completed form.

The two forms of loud speakers that I
have described are not the only two that
it is possible to make. One of the remark-
able features of these crystals is the great
force that is obtained. On many occasions
I have successfully used a laboratory bench
as a diaphragm, by merely resting the tone
arm of the crystal mechanism against it.
Wooden partitions, windows, musical instru-
ments (such as violins), in fact, anything
that has a large vibratory surface, may be
used as a diaphragm. The volume obtained,
of course, depends on the activity of the
crystal, the material used as a diaphragm,
and the voltage applied.

S R -

Radio Forecasting and
E the Weather

| (Co;zfmucd j;om page 12‘:6)

B s e B

Following the checking up on the west-
ern stations, which were very satis{actory,
the fight for the Ilorida stations by the
writer was again resuined, but still without
success. As 1s the custom, a re-canvass of
all stations was made and checked. This
was done several times through the evening.

Twice, while trying to reach for Tloxl(la
another station came in on the saime wave-
length, but it was found to be a Michigan
station. .

Finally, following a dozen attempts on
Florida, about 1 o'clock in the morning, the
announcer at Fuliord-by-the-Sea, Fla., was
heard as though he were many thousands of
miles away. [Following the announcement of
the call letters and the name of the city, a
musical program started, but soon faded out,
and further attempts were futile. On ac-
count of the line of reception coming directly
through the tropical hurricane, static arecas
were so severe that the broadcasting waves
were greatly interfered with,

STATIC AND FADING BY TURNS

Following Wednesday night's southern re-
ceptive difliculty, conditions began to im-
prove from the south, because of the dimin-
ishing tropical storm as it moved up the
coast toward New England. In the mean-
time, western reception bhecame more im-
paired as the storm from the west advanced
over the broadcasting area, thus causing -
creasing {ading.

To analyze the effects of the weather on
reception, it has heen proven by the writer
that, as a storm advances on distant broad-
cast stations, fading is the result; the in-
tensity of which depends on the severity and
size of the area affected. The more severe
the storm, the more pronounced will be the
fading. The higher the temperature, the
greater the interference will be from fading
and static. The fading accompanies the on-
coming low pressure until it gets near
enough, depending on the volume of static
waves, so that slight reports of individual

(Continued on page 1328)
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WHY IT IS
BETTER!

Look at the
Construction

Judge for yourself!

® The one adjustable detect-
or insuring strong signals.
Will operate on any set
designed for a crystal
detector, regardless of
tube capacity.
Guaranteed 1009,
Ask your dealer, or write
directly. PRICE $2.00.
Manufactured by
G-S RADIO RESEARCH LAB.
1269 Cochran Ave.  Los Angeles
National Distributors

" SCOTT SALES CO,,

439 So. San Pedro St.,
Los Angeles, Calif,

ILK CORE

The Famous A‘Tmly Portable

TELMACO P-1 Receiver
Four Tubes Do the Work of Seven

The peer olportables in size, weight, ease of tuning,
pelectivity, volume, wor and price.
Aecrial, Joud Bpeaker and batteries self contained.
(,omplete with tubes and bnu.ones, $125 00
$14150. Receiveronly - .- -

P-1 Kit Saves Yon Money! !

Our offer of the Telmaco P-1 Receiver In kit form hag

met with enthusiastic reception. This contains all

parts; as built by us, including case, drilled and en- ¢

gra graved d panel, and illustrated instructions. §8( 00 -
mple:

Askyour dealeror write us. Descrlptlve folder free,

Radio Divisions

TelephoneMaintenanceCo.
20 So. Wells s:. Dept. B Chlcago, Il

A Yo\
Quality Radio €xcluswely < &Established 1918
Motor Generator

OHIO ciaréer

A real Motor Generator with no bulbs,
to break—no chemicals to renew——no con-
jacts to burn or fuse. Charges in one-
third the usual time or several batteries in
parallel. £apacity 3 to 18 amps. at 6 to
10 volts. Also made up to 250 volts.
Merety hook to light socket. Fully auto-
matic.  Lasts a lifetime.

SATISFACTION GUARANTEED OR

MONEY BACK

THE OHIO ELECTRIC & CONTROLLER CO.
| 3907 MAURICE AVENUE - ~ CLEVELAND.O! CLEVELAND, OHIO.

If you havoe an invention and desire to secure a

patent, send for our Evldence of Invention Rlank

and  free puide book, “HOW TO GET YOUR
PATENT.”” Tells our Yerms, Methods, ete, Send model
or sketeh and deseription of vour invention for INSPEC-
TION and INSTRUCTIONS.

No Charge for the Above Information

RANDOLPH & CO., Dept. 459 Washington, D. C.

PATENTS
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RA YTH EON ngmss comes not through a happy hit or miss process. it
In each link of the broadcast chain—from microphone to “5

@g the T‘ifult Zf five yedrs of T‘Z loud speaker—we realize the results of years of unremitting 2;
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Q pere rectifier for six dollars.  permanency of the RAYTHEON rectifier in this field. \3
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? Acme Apparatus Co. Mayolian Radio Corp. i:ﬁo()
All-American Radio Corp. Modern Electric Mig. Co, ‘3
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ACME

B-ELIMINATOR

Gives Greater Distance, Greater Volume
and Better Quality
with

No Noise
No Hum
No Distortion

Buy it Complete—or make it yourself

HE big job in finding a method of hooking up

house electric current to replace “B” batteries
in radio sets has not been to eliminate the hum.
That was easy. The problem was to discover a
way of overcoming the distortion.

Now, after two years of experimental and re-
search work, we have won. The Acme “B”-Elim-
inator has no noise, no hum, no distortion.

You can guess the result. NO “B” batteries to
quit cold when you need them most. You get
permanent reception, better reception and higher
voltage that is constant. There is nothing to wear
out. The first cost is the last—and the current
consumed is trifling.

Not only this, but the new Acme “B”-Elimina-
tor has two voltages—100 and 150. It is highly
effective on any set from 2 to 10 tubes. What is
more, the detector voltage is 0 to 70.

The rectifier consists of an Acme Transformer
and vacuum tube, with no filament to burn out.
This rectifier (Raytheon) tube handles both sides
of the wave and will last indefinitely.

Hlustration at right shows Acme B-

Eliminator. Made in two types. Type * The filter current so successfully smooths out
E-1, (110 volts 60 Cycle), $50. Type the rectified pulses in current and voltage that a
E-2, (110 volts, D.C.), $20. For details, source of power is delivered of a better nature

see text. than batteries.




Radio News for March, 1926

Better Quality

After all, how well you can hear, is the thing that
really counts. To prevent blasting due to strong
broadcasting overloading the tubes, high B and C
voltages are required. High resistance in the B-
supply existing in worn-down dry batteries and dis-
charged storage batteries destroys quality because
the voltage varies with different frequencies and
volume of notes. The Acme “B”-Eliminator main-
tains its voltage at all times.

More Distance

High resistance in “B” sources prevents the oper-
ator from bringing his set to the most sensitive con-
dition and often introduces squeals and high pitch

1325

whistles.

The Acme “B”-Eliminator keeps the set
pepped up.

A Profitable Investment

An Acme “B”-Eliminator is an investment be-
cause it never needs replacement and the operating
expense is-about one cent for six hours. The Ray-
theon tube has no filament to burn out and will last
for thousands of hours.

An Acme Development

This “B”-Eliminator using the Raytheon tube is
an Acme Development and has required many
months of research work. The E-1 “B”-Eliminator
shown above was the first complete eliminator with
Raytheon tube to appear on the market.

IS
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Those who prefer to assemble the Acme B-Eliminator
themselves, can easily and successfully do so, simply by
following a few simple instructions, using parts readily

purchased in the open market.
follows:

1 Acme B-4 Transformer..$7.00 each
2 Acme B-2 choke coils.... 5.00 each
1 Raythcon tube ......... 6.00 each
14 mf. of condensers
2 .1 mf. condensers 5
1 .5 mf. condenser

All Acme Apparatus is guaranteed against defective
workmanship and material.

The 11th edition of the 32-page booklet “Amplification
without Distortion” tells the full story of this new Acme B-
Eliminator. Send 10 cents for your copy; or for 25 cents
we will also supply you with an actual size wiring diagram
that will make the construction of your Acme B-Elimin-
ator as easy as rolling off a log.

ACME APPARATUS COMPANY
Dept. K13, 37 Oshorn Street Cambridge, Mass.

ACME

~ for amplification

The parts required are as

1 Vacuum Tube socket
1 Bradley ohm variable
1 Bradley ohm
1 SPDT switch
binding posts

LAYOUT & WIRING DIAGRAM

=" CONNECT TO CASE

+W'RES SOLDERED TOGETHER

WIRE PASSES OVER WITHOUT
CONTACT

Acme B-2
30 Henry Choke $5

Acme B4

Transformer $7

Send the conpon and
25 cents for this dia-
gram and a copy of
“Amplification wit h-
out Distortion.”

ACME APPARATUS COMPANY, Dept. K13,
37 Osborn St., Cambridge, Mass.

[ Enclosed find 10 cents stamps or_coin for my copy of the
new 1lth edition of ‘‘Amplification without Distortion.”

{J Enclosed find 25 cents stamps or coin for actual size
working diagram for construction of Acme B-Eliminator,
and copy of “Amplification without Distortion.”

Name .. .. ...

Street ... .

T T

______ ———
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Teated and
approved by the
Raythean Mfg.
Co. for use in the
Raytheon *B"
Bliminator

The Only
Condensers
specrally designed

for the Raytheén “B” Elzmmatw

These two Condenser Groups constitute com- No. 350 Raytheon Filter Unit — Tested 1000
plete condenser equipment for building the Volts D.C.—Tapped 8 Mfds., 2 Mf{ds.,
Raytheon “B"” Eliminator. They are the only 2 Mfds. and .5 Mfd.
condensers specially designed in groups for this No. 375 Same as 350, but tapped 6 Mfds., 2
use. Specially developed to stand up under high Mfds., 2 Mfds. and .5 Mfd.

voultages used with the Raytheon tube. .
: o o 7 ! No. 385 Transformer Condenser Unit—Tested
Both units are thoroughly tested to a break- 1000 Volts D. C.

down voltage of not less than 1000 Volts D. C.
Potlier

‘The larger is the Filter Unit; the smaller is used
FILTER

across the secondary of the transformer. They
Condensers
Condensers

service without leakage. Have extremely long
life under continuous use. Cost little more than
the cheapest condensers bought separately. A¢
your Dealer’s. If he cannot supply you, write to us.

POTTER MANUFACTURING COMPANY, NORTH CHICAGO, ILLINOIS

eliminate all hum. Give continuous discharge
Aan American-Made Product)

TRANSFORMERS OF MERIT FOR 15 YEARS

Build Your Own “B” Eliminator

TRANSFORMERS ., Raytheon Tubes and

Ful Ware Si9 B-Power Units
CH{;}'KES

Up-to-date radio means clear, true reception, without
hum and without B-Batteries. You will never go back
to the old way once you have used the new and perfected
type B-Power Supply with the Raytheon Tube and
Dongan Transformers and Chokes.

Full instructions for building this remarkable B-Elimin-
ator can be obtained from your dealer or direct from us
at your request. Costs little to build, is an economy to

o hgngy. 514 use and will serve you for years.

ist §3. clar £ . . -

BT REON TUEES Order from your dealer or send check or money order
List $6.00 to us direct.

DONGAN ELECTRIC MFG. CO., 2977-3001 Franklin Street, Detroit, Mich.

OU know these cir-

cuits and the results

they should bring.
Kits purchased from
Morison’s do work.
Morison makes no sub-
stitutions of inferior
parts. You get exactly
the same parts the de-
signer of the set used in
building his receiver.

COCKADAY LC-26

The newest Cockaday model. De-
scribed in December Popular Radio.
Complete parts, including decorated
drilled panel and mahogany or walnut
cabinet ... ... s $77.90

Specified parts for the

SILVER SIX

The essential kit for
$27.75

HAMMARLUND-.-
ROBERTS

The combined engineering product
of several leading parts manufac-
turers. Remarkable tone and dis-
tance ability. Complete certified
PATES ot $60.80
Two-tone mahogany cabinet for
this kit

NEW
all the parts for the

GENERAL RADIO

UNIVERSAL
$44.80

The STANDARD RADIO TEXTBOOK

Wireless Course
in 20 Lessons

The Book Every Radio Beginner Needs

264 Pages of Radio—500 Illustrations.
Size 6x9 Inches—DeLuxe Binding.
Genuine Gold Stamped—Round Corners.

PRICE $2.00

Experimenter Publishing Company, Inc., 53 Park Place, New York City J

McLAUGHLIN SINGLE
CONTROL SUPER-
HETERODYNE

A very compact, easy to build, one-
control super. Very sensitive and
selective. Specified parts. . $113.30
DT.W. Loop .............. $25.00
True Blue Tubes .. ..... ea. $3.50

OMPLETE blueprint with

every kit. Send to Mori-
son’s for hard to get parts for
any circuit.

Write for complete information '
on our service to set builders
and dealers. |

C.0.D. Mail Orders promptly
filled.

WHOLESALE RETAIL

ORISO
Electrical Sepply Glnc

15 East 40th Street, New York Cily

vl
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Actual Wave Length
GLOWS from Iluminated
Disc—No Scale Necessary

Where the Future of Radio Lies

A Finer Musical Tone Obtained by a More Perfect Reproduction of the Overtones

Single Dial Tuning Which Is Absolutely Free from Verniers
‘ or other Auxiliary Adjusters

T HE time is coming soon, is here now,

when radio receivers will be bought like
pianos for their tone quality and for ease of
operation. All other considerations are
minor.

Curiously enough, these two outstanding
qualities in radio are closely linked together.
You can not have a really beautiful tone in a
complicated set. Every extra device or piece
of wiring employed subtracts from or blurs
the overtones. That is the nature of radio.

Andwhyshouldradiosetsbecomplicated?
There is no other reason than the difficulty of
designing a circuit which does not have

errors or discrepancies in jt. Each one of such
errors must be compensated for by some
device. The more errors there are, the more
devices must be employed to correct them.

Genius in radio design lies in avoiding
error; not in compensating for it. Itisalways
easier to do things in a complicated way. lc
takes skill to do them SIMPLY.

The double merit of the Pfanstiehl Over-
tone receiver lies in its utter simplicity. That
is the secret of its tone quality and the secret
of its single dial control. Italso makes pos-
sible the clean swept beauty of its tuning
panel. There are no extra knobs to clutter it.

For further details, address
PFANSTIEHL RADIO COMPANY, 11 South La Salle Street, Chicago, Ill.
Prices West of the Rockies Stightly Higher

“OVERTONE” RECEIVER

Perfectly Reproducing the Overtones
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TELETONE

CABINET SPEAKER

Beautifully finished in

Walnut, 1t stands 15

inches high and is only —
314 inches deep.

Pleases the Eye, Ear and Purse

HE eye recognizes in Teletone a hand-

some piece of furniture, rich enough to T E L E T 0 N E

harmonize with any decorative scheme.
The ear appreciates Teletone’s purity of tone, Principle
unusua) volume, and unique freedom from dis-
tortion both in high and low registers. And,
when eye and ear have come under Teletone’s
spell, no purse can resist its truly economical
price appeal.

All wood construction—inside in Spruce—
outside in Walnut—explains in part why Tele-
tone makes any radio receiver sound better.

Fill in and mail coupon below, for illustrated
booklet and the name of your nearest Teletone

dealer, who will gladly demonstrate. Based on Structure

of Throat and Mouth

TELETONE CORPORATION Note that s sound;wave som

z
s
G

unit ‘A’ (the human vocal
443 WEST 42nd STREET chords) is nmnliﬁ(vg through
the orifice **B'’ (the human
NEW YORK CITY larynx) until it rcaches the
conducting area *'C''  (tho
back of the throat), whence it
is %qafi" eond:cledl%a the |
point of greatest amplificaticn
TELETQNE CORPORATION, “D** (the correctly formed and
449 West 42nd St., New York. opened mouth of the singer).
Please send me, without obligation on my part,
Teletone booklet and the name of your nearest dealer. U 17

"Become a big-pay 1nan in the greatest industry of all time, Quickly, easily foaf
End right at l<))me. you can fit yourself for highest salary positions, or you [

can cash in on your spare time, The callis urgent for mechanics, operators,
designers, inspectors. Unlimited, fascinating opportunities on land or sea_ |

st YOU s« HOME 32 ARADIO EXPERT g

Under my practical, easy to understand, instruction—youqualify in an amaz. at
ingly short time. No previous experience is necessary. Every branch of | Q
radio becomes an open hook to you. You leamn how to design, construct, \ o
operate, repair, maintain and sell all forms of Radio apparatus. My methods [BPF >oo o5
are the Jatest and most modern in existence. vRadt

4 q = Won home construction tube H adlo
FREE re:eiﬁ:'g“ietoef the latest design. wrlte TOd ay Facts" FREE

@ 4. G. Mohaupt, Radio Engineer. RADIO ASSOGIATION OFAMERICA, Dept. 5943 4513 Ravenswood Ave., Chicayo

& \‘-_"

Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a
year. Experimenter Publishing Co., 53 Park Place, New York City.
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statical discharges become audible, This
gets louder with the advancing storm uutil
the ceuter reaches the place of abservation.
Statical areas vary in a low pressure center
as to intensity, depending on the nature of
the pressure distribution; that is, the area
it covers, the lowness of the barometer, and
the range and state of temperature in and
near the ceater. With the passage of a
“low,” static discharges will be audible for
a reasonable length of time following. The
static waves, traveling in all directions Irom
the point of discharge, naturally “flare
back,” as the writer terms it, over the terri-
tory from which the storm has just passed.
With the increasing distance of the passing
storm, the individual statical reports dimin-
ishh and are again replaced by fading in the
same manner as was observed with the on-
¢ coming storn.

WESTERN STORM REPLACES SOUTHERN

At 8 a.m. [riday, December 4, the center
of low pressure of the eastern storm was
over the Atlantic Ocean, east of Cape May.
The line of pronounced fading and stat
luy between Boston and the tip of the Florida
peniusula, passing through Long Island and
Cape Hatteras.

The western storm had advanced until its
center lay between St. Louis and Kansas
City. Heavy static and fading was experi-
enced along a front correspouding to the line
between St. Louis and Knoxville, in a lesser
degree on the whole front between North
Platte and Atlanta. Along the line from
Winnipeg to Denver, stations came in clear

and strong, while the same appeared to the
castward of the Oswego-Atlanta line, until
the influence of the disappearing storm from
the Gulf was felt.

LOCAL NATURE OF STATIC

There are times when static is very an-
noying, no matter what station the listener
may dial for, and yet distant reception may
he brought in very clearly between crashes
and sputtering of static.,. When this condi-
tion -exists, it is due to the stalic area being
of a local character.

Radio reception is continually varying, as
regards distance and quality. It'is all due to
weather conditions; and to forecast it, means
the services of a skilled meteorologist.

. What Wave Shall We
Work On?

(Continued from page 1309)

o

ol

very simple switching arrangement can be
worked out to enable the operator to change
from one hand to the other, without the
necessity of building two complete trans-
mitters, The same oscillator, meters and
pawer supply can be used on both bands,
and it will only be necessary to change over
the tuning inductances and condensers. If
a switching arrangement js used, either sct
of inductances can be employed as desired,
and it will not be necessary to retune every
time the wave-length is to be mged.

A word must be said regarding the an-
tenna to he used with a set of this nature.
In the writer’s opinion, the very best tvpe
to use would be an antenna and counter-
poise system having a fundamental wave-
length of approximatcly 130 meters. Ifar
working locals on phone and C.W. on 130
to 200 meters, the antenna circuit can be
loaded up to the desired wave-length., or
above 1t, and then cut down with a series
antenna tuning condenser. The oscillator
Tor the 40-meter transmitter can then be
tuned to the desired wave, coupled to the

antenna system. and the latter circuit tuned
L toa value equal to three times that of the
| oscillater circuit.  The oscitlator will then
he driving the antenna at its third harmonic,
and the results obtained are, more often than
not, very surprising.

)
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- ATWATER KENT
A\DIO

“It is remarkable that anything so small can
be so powerful. It’s like hiding the Boston
Symphony Orchestra in one of the upper F
drawers of my desk.” —WALLACE IRWIN

The famous author of “The Japan-
ese Schoolboy” and “The Golden
Bed” might be expected to impale a
whole set of facts with one unerring
phrase. This he has done in writing
to us about his Model 20 Compact.
And note what else he says:

“I approach a radio set much as I ap-
proach an aatomobile. I don’t know
what goes oninside, or why. Tonly know
that it you turn somethiug on, something
is supposed to happen,

“For that reason I am an ideal Atwater
Kent addict. I don’t even have to turn it
on. My oldest boy, aged 8, docs that for
me, and produces such music as I am sure
Beethoven at the age of 8 never even dared
to tackle.” .
So simple that even a child’s

fingers are sufficient. So small and
so beautiful that it delongs—never
intrudes—in any room, in any home.
Yeta full-powered, robust, complete
five-tube set that meets all your de-
mands in performance. That is the
Model 20 Compact, as so many per-
sons who could buy amy radio set.
have found out.

Hearthe Atwater Kent Radio Artists every Sun-
]P." e ’r’f’,[;;”:l]); day evening at 9:15 o’clock (Eastern Standard
highe g i K 3
Ruceics west, Time) through stations—
and{h Lnaday WEAF . ..o NewYork  we1 )} . . Philadilphia
WIAR .+« Prouvidence woo
WEEL « v v s o Beston c y
WCAP + « o #achington Buffalo
WSAT . . Cincinnati WOC . .. . Davenport
wCco . . Minncapslis- WYAG « .« Horcester
St. Paul KsSD ... - . §t. Louis
WEAR « » » » Cleveland WIS oo B Deeroie
Model 20 Compact, $30 WLIB........Chicago

Write for illustrated booklee telling the szory of
Arzvater Kent Raidio
ATWATER KENT MANUFACTURING CO,
A. drwarer Kent, Preside
4713 WissaHickoN AVE. . PHiLapeLrria, Pa,

re

Radio Speaker
Model H, 822
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qmﬂ}w.ga" an overmght

It can’t blow out Radio-
trons ifieft hooked 10 set
while charging

Doesnotdisturbradiore-
ception in neighborhood

It is complelc"charges
2-4-6 volt "A” or6-12valt
auto batteries, or 24-96
volt “B” batteries in
series

Especially adaptable to
permanent installation
in cabinet with switch
control,

Five ampere size $28.00
( East of Rockies)
Two ampere size $18,00
60 cycles - 110 volts
Merchandise Deparfment

General Electric Company
Bridgeport, Connecticut

charge fora 1me/

Two clips for your battery and a plug for
your house ‘current—that’s all. And the
steady, quiet Tungar charges your bat-
teries overmght.

Just about a dime’s worth of current and
two minutes of work. So simple!

It’s the no-fuss, easy-to-use charger—
for all batteries.

BATTERY CHARGER
-

Tundar—a regrstered trademark—is found only
on the genuine. Look for it on the name plate.

GENERAL ELECTRIC

100 AMP. RADIO BATTERY

6 Volt Rubber Case
TWO-YEAR Written Guarantee by
THOMAS WITHERBEE
Storage Battery Pioneer for 28 Years.

Slupped direct from factory to you. No middlemen’s
profit—no delays—mno gnl/

Send No Money

This is an actual 100 amp. Radio Storage Batlery
honestly built of purest materials by real hattery build-
ers. Solid Ruhber Compartinent cases—not wood (non-
leakable)—wil! outlast the battery elf. Lead coated
carrving handle. Wing bmdma posts,

Will operate the average 5 tube radio set from three
to four hours daily for a month to six weeks.

NO DEPOSIT or Advance Payment Required
0 and you ¢can ex-
s eontent. If
¢ made-—pay the

XY 9.98 plus express
If you prefer to remit with order—deduet 50¢, You run no risk
as we replace any defective batlery dquring two years,

THOMAS BATTERY CORP., 511 West 50th St., New York, N.Y.
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There are a zood many amateur operators
usmnr a third harmonic transmission system
at the present time, and they are more than
pleascd with it. They far prefer it to work-
Ing an anienna at a point somewhere just be-
low its fundamental. By using an antenna
system of the type described, the installa-
tion of a two-wave transmitter will be far
simpler than if two antennas are erected.

THE HAPPY MEDIUM

In the latter part of this discussion we
have not considered the 80-meter band par-
ticularly. Here, let us say a word in favor
of it. If you find it impossible, for some
reason or c¢ther, to construct a twoa-wave
transmitter of the type menticned, by all
means put the one that vou do make on 80
meters,  You will find that it has many of
the advantages of 40, and most of those of
the highest band.  True, DX is not guite
as easy to achieve on the 80-meter band, but
still thousands of miles have heen worked,
using very low power, with the set tuned to
somewhere between 76 and 84 meters. This
band is not at all to be slighted when only
cne transmitter or no change-over system is
to he eniployed; but as we mentioned above,
it Is far more satisfactory to operate on
botll the highest wave band and the 40-meter
band. In this way we can do the tvpe of
work that we most desire, and do 1t con-
sistently,  There is ne need to close down
during quiet hours, because we can then
throw over to 40 meters and work DX to
our hcart’s content,

Let's hear some more from the boys who
arc working two-wave transmitters of this
nature. We arc sure that the work involved
m constructing a transmitter of this tyvpe
will be amply repaxd by the results obtained.

CALLS HEARD

CLARENCE WOLF, JR.—3ABH

1521 North 16th Street, Philadelphia, Pa.
(Detector only, October 11 to November 29, 1925.)

laai, laii, lajk, lare, (lawq), 1biq, lcaa, (lchg),
(1chl), Icje, (lcot), 1pi, 1qv, (lul) (luw), (1zk),
2aav, (Zacp) 2afo, (7nv), 2ahw, 2ajc, (2n10 2akv,
(2amk), 2amj, (’a\\q) 2hdi, (qup) thq, 2bzr,
2ccl, (2exl), (2cyh), 2av, 2bg, 2cp, (2cy), 2gp,
(2k() 2lm, (2od), 4bg, 4he, 4og, (dtg), 4\0. 4wy,
(4“q) S5akn, Sapq Satp, Sbx, 8acz, 8ahc, (Samb),
(Sane) Saom, 8asi, Sate, (baul) 8azu, (h'bay),
8bbl, 8hoz, (8bpd), (8bro), 8cap, (8cas), (8cgv),
8cjb, 8cjv, 8cmw, (8cta), 8cxp, 8dbn, (8dfo),
(8dhh), (8dhx), Sdin, 8dpe, quz, (8eu), (8eq),
8gi, (8iz), (81p), (8wv), Oaai. (9ami), (9aub),
(9axb), 9bmm, 9bof, (9 va) (9cax), (9clw), Yexl,
9dew, 9dgw, 9dht 9dl1h, (9dxy), 9dyl, (9ehg),
(9@](1\ (910) 9kv, (9tv).

AN: (3co).
(A
507, Q'RA of this station wanted.

QRK mi 30 watts cw? A card goes out for
every one that comes in.

T. N. MONTGOMERY SKERRIES, COUNTY
DUBLIN, IRELAND

Calls Heard on 40-Meter Band (September 22
and 23, 1925):

UNITED STATES: 1laay. lam, lamf, 1bvx.
Ickp, Int, lana, lgy, lwr, 2cxl, 2gk, 3aqf, 3cel, 3fa,
4rl, 4pr, 8es, 8si.

PORTO RICO: 4sa, 401

BRAZIL: iab, isp.

ARGENTINE: ch8, 4ig.

MISCELLANEOUS: h9br, ind, 3ca, wiz, wir.

U buié, pwn, conn.

All heard on two tubes. ’

Will be gld to hr im ani of above. Al crds
gsled promptly.

LIVIO G. MOREIRA, RUA PAULA GOMES
6, CURITYBA, SOUTH BRAZIL

During 14 days in August: laay, laci, laha,
lagh, larh, law, 1bqi, lbqt, lckp, lere, lox, lpl,
1sl, 1vi, l\g', 1wl, 2acf, 2afn, 2agh. 2bee. 2ecft,
2cth, 2ct) 2fo, 2ha, 2wg, 2wr, lhuy, 38, 3jw, 3lu,
3nj, Jot, 4ask, dha. 4tv, 5ngn, 5nj, Sva, Suk, 8aul,
8ben, 8djm, 8eg, 8sf, 9bbi, 9bht, 9xn.

ARGENTINE: bhal, dh9, dm9, fa3, fgd.

BRAZIL: 1ab, lap, laq, mt.

CHILE: 2,

CANADA: ]1r

HOLLAND: pez.

MISCELLANLOUS kdka, wgy (phonc), nik,

wir, wiz, wqn, 8ct.

G6QB, 33 HAPRENDEN ROAD, WEST NOR-
WOOD., S. E. 27, LONDON, ENGLAND
laci, lahg, laiju, lalr. lalu. lana. lang. larh,

lazd, 1ban, lbhs; 1bqi, 1bs, Ickp, Iemx, lemf, 1in,

lga, 1it, lka, 1kl, Imy, Ipl, 1zl 1/!, Zau 2afn,
2ahm, 2aof, Zapn, 2axq. 2bbx. 2hig 2baa,
2bui, 2caz, 2erp, 2eth, Zeub, 2evw, zL,l\, ¢, 2kr,
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‘BUILD THE

Nothing likeit hasever been known before!

It is a Five Tube Tuned Radio Frequency Circuit
using a new and Highly Efficient system of pre-
venting oscillations.

Sensitivity, Selectivity and Tone Quality—

combined to give results
never before obtainable!

Build it Yourself with Camfield Parts

at half the cost of a good five tube Receiving Set! The following Camfield
Parts are essential_ for use in the Duodyne Circuit:

I Type 22K Camfield Duoformer Kit. .. ............... $10.00
3 Type 886 Camfield Straight Line Variable Condensers, each$6.00
5 Type Il Camfield Bull Dog Grip Sockets, each.......... $ .65

Write Direct to the Home Office for
Complete FREE Descriptive Literature

telling all about the Duodyne
Circuit and Camfield Parts, giv-
ing us the name of your radio
dealer.

DEALERS:

Policies
protect your profit and those
of your jobber. Worite us on
your business letterhead for
complete information about the
Duodyne Circuit, Camfield
Parts and Dealers’ Prices, giv-

Rear Panel View, Showing Position of Parts and Wiring ing us the name of your jobber.
CAMFIELD RADIO MANUFACTURING CO.
Home Office Branch Office

829 Harrison Street, Oakland, Calif. 1268 West 115th Street, Cleveland, Ohio
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2lu, 2we, 2xaf, 3bpm, 3ca, 3ce, 3fa, 3jw, 3lz, 3Ixu,
3zo, 4il, 4ja, 411, 4lv, 4doa, 4rl, 4rm, 4tr, 4tv, 4v],
5in, Snj, 5vz, 6bjj, 8avl, 8bf, 8bon, 8bzk, 8bzu,
Sdke, 8don, 8eg, S8pk, 8pl, 8ry, 8sf, 9ek, 9xn,
clab, cldm, cled, «<2lo, bzlab, wap, wnp, nrrl,
aZem, z2aq, z2xa, zdas, wqv, nkf.

A NEW QRA

Charles W. Hoff, L. Box 203, Clinten, N, Y.,
informs us that he is now operating station
SCGW oun 40 meters, and will answer all QSLs
promptly.

gz e

Tracme interference to

its Lair
(Continued from page 1286)

i

R RO

I

power wires and by them are radiated out
and are then picked up by radio receiving
sets. The noise thus produced in a radio set
may come from a disturbance which has
traveled several miles along the electric pow-
er wires.

REMEDIES FOR LOCAL INTERFERENCE
“One remedy for such types of interfer-
ence is to eliminate the spark. This is pos-
° ° sible if the spark is an electrical leak and not
D 1 necessary to the operation of the machine in
lS Or lOI I eSS which it occurs. Many very useful elec-
trical machines, however, depend for their
° ° ° operation on the making and breaking of elec-

Am llflcatlon trical circuits while they are carrying cur-
p rent and whenever this happens a spark is

produced. It is impossible to eliminate these

machines. so that it is necessary to make the

Q In impedance coupled Amplifiers (which spark of such nature or so to arrange the
circuits that the radio frequency current is

evenly amplify a.ll the notes in the musical reduced or prevented from radiating.
scale) as well as in most of the latest develop- “To prevent the radio frequency current
ments in audio amplification, fixed condensers produced by a spark from getting onto the
and grid leaks are essential elements of the lines connecting the sparking apparatus some
hook-up form of filter circuit is necessary. A con-
: denser (1 microfarad, more or less) con-

nected across the sparking points will short-

¢ Unless the accuracy and reliability of these circuit a considerable amount of the radio

parts is above question, the results from the frequency current, or a condenser connected
unit will prove disappointing. from each side of the line to ground will

serve the same purpose. A choke coil in
{ The set-builder who uses Dublier By-Pass each side of the line in addition to the con-
Condensers and the silent Dubilier Metaleak g?tnsers_ coq?ect‘e_d h‘O }%"Ollgld formts ? simple
. . . : . er circuit which should prevent frequen-
in constructing this unit, works with the as- cies in the broadcast range l;from gettin?g on
surance that comes from the use of parts the line. A high inductance (choke coil)
whose performance has been tested and guar- or high resistance connected in each side of
anteed by the best known manufacturer of the line changes the characteristics of the

circuit so as to reduce the amount of power
radiated. If such a filter circuit is not ef-
fective or is impracticable, the apparatus
may in some cases be surrounded by a solid

o (] metal sheet or wire screen which is thor-

e oughly grounded. The screen should com-

u l 1 I pletely surround the apparatus. This may
be difficult. For example, in shielding the

CONDENSER AND RADIO CORPORATION ignition system of a gasoline engine the spark
coils and all wires and other parts of the
system must be enclosed in metal shields
and these must be very well grounded.

“When any connections are made to the
y

condensers in the world.

power line, in order to avoid firc and per-
sonal injury, only apparatus that is care-

fully tested as to voltage and current-carry-
= JUST THE BOOK YOU WANTED ing capacity shonld be used and the power
g ‘6 . ’9 company should be con.splted before making
N RadloNeWS the installation. Additions to the power
S| : .
21 lines should be made only by qualified per-
§! H dlb K AMATEUR'S HANDBOOK sons.
o AIIE(?:IIE“J{’]GOO Volume No. 1 (Fourth Printing) TRACING THE SOURCE OF TROUBLE
5‘ Raf’lo ¥l Chock full of radio comstructive and instructive arucles from “The ﬁrst_ lhing to do in tracm;z_ tl?e sourge
b;i coverdto clover Wnll:enhby foremost ra\dlod authogmés in plain of trouble is to make sure that it is not in
everyday language which everyone can understan ections in- e : P
;?;': clude articles on Recciving sets and Sundry Aparatus, Trans- the recerving set itself. The next thin g1
¥ mitters and Accessories, Radio Theory, Vacuum Tube Data, to open the f‘lCC[rlC S\V)tch at the house me-
and Pragucal erls for thchATgtgu:’i Akl\ook wh)?h all'.-.i)o scrve§ ter; if the intcriering noise Js still heard in
& as a ready reference and shou nd a place in the library o ) i
§' every amateur. It coatains 224 pages and over 375 illustrations, the radlo sct, the source IS_ then knﬁ\}n to
S| diagrams, and photographs, bound in a multi-colored heavy be outside the house. It is then desirable
“,:" board. On sale at all leading radio storeé If y(lnlug dealer cag to report the si‘nation to the electric power
55 ?A)tysol:lp%g's!)éoallld send a dollar bill and the book will be forwarde company. \hny of the companies have ap-
‘.‘\'g 5 W paratus for the purpose of following un
PRI ST o EXPERIMENTER PUBLISHING CO., Inc. complaints r:f t'|;1hs kmd’l Uitua]lv a scn=(11tnt/cc;
o . receiving set with a coil antenna is use
Price $1.00 53 Park Place, New York determine the direction from which the inter-
ference noise comes, and this outfit is taken
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The New

SUPER
UNIT

'This Speaker
has the

NEW
VOICE!

Super C, 830

HE small diaphragm commonly used repro-

duces the middle and upper notes of the musi-

cal scale well enough, but it leaves much to be

desired from the middle down. Verify this
yourself. Listen to almost any speaker and you will
be amazed at the muffled sound of the middle and
lower registers of voice and instrument.

The Bristol Speaker is equipped with that latest
discovery in tone reproduction, the SUPER-UNIT.
This unit contains an unusually large diaphragm
which brings in the full range of tones from deep
bass to high treble.

The rumble of the tympani, the roll of the snare
drum, the low tones of the viols, tuba, organ, saxo-
phone and voice—notes you've never before heard
in radio—notes which are even more vital in repro-

duced music than in an actual concert—are clearly

and naturally audible.

The cabinet is highly polished mahogany, 17 x 10
x 1044 inches insize, with long, freely vibrating sound
chamber. The price is $30. Ask your dealer for a
demonstration, and at the same time

Send for Free Booklet

entitled, “How to Select Your Loud Speaker.” It
tells how to look for and find tone quality in a speaker.

BRISTOL SPEAKER

(AUDIOPHONE)

THE BRISTOL COMPANY, Rapio Div. §, WATERBURY, CONN.

For 36 years makers of the highly sensitive and accurate Bristol’s Recording Instruments
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from place to place until the source is found.
The location of such sources is often a very
difficult and baffling undertaking. The trou-
ble sometimes comes {rom a Spdrl\ discharge
over an insulator to ground, or between a
pair of wires, or it may be that the wire is
touching some object such as a tree, pole,
guy wire, etc. Such a spark discharge is a
loss of power to the operating company and
a potential source of serious trouble and for
these reasons the company is probably more
interested in finding and eliminating this type
of trouble than thg radio listener. Large
leaks and sparks may often be observed at
night, especially in hot weather. However,
sparks which are too small to be readily no-

S W It T ticed may cause serious interference to radio
The World’s Largest Ex- . DOLDr o BE. motass. are iv-qoereiion mear

| L. IMOoLors re i op ration ne

clusive Radio Mail Order a radio receiving set interference is some-
House Will Send You This = ? times caused, especially when the brushes on

Wondertul Book FREE the motor are sparking badly. The sparking
should be reduced as much as possible by

o cleaning the commutator and setting the

1926 Catalog Of Everythlng brushes properly. The remaining interfer-

ence Is sometimes overcome by placing two

. . . . condensers (about 2 microfarads each) in

NeW ln RADIO at a Blg SaVIIlg series across the power supply line and con-

necting their midpoint to a good ground
>)~tem

“Another source of interference is the

64 illustrated pages containing thousands of radio sets, semi-finished
sets and radio kits of all styles, sizes and approved circuits at attrac-

. . X . |ringing machine used in rural telephone ex-
tive prices. Beautiful models of the very latest designs and types. ehanges. Telenlione eEinkers Sair redure or
Elaborate console models with loud speakers built right into cabinets eliminate interference by connecting a flter
of genuine mahogany and walnut. All Sets Guaranteed. Coast to between the machine and the ringing keys.
coast receiving range. Catalog also contains everything in radio Many cases of radio interference have

. . . . been caused by electrical precipitators which
supplies, including batteries, chargers, loud speakers, transformers, are used to prevent smoke and noxious fumes

condensers, rheostats and any other parts you may want for improv- or material from leaving the chimney. The
ing your set or building a new one. precipitator operates by establishing inside
the chimney a highly charged electric field
of such a nature and dircction that particles
going up the chimney are charged and driven
Our semi-finished sets come with all parts mounted on the panel and baseboard, against the walls, where they stick. Precip-
ready for wiring. ) itators cause interference for the reason that
No matter what you want in radio—anything from a one tube to an eight tube the high voltage used in their operation is ob-
set, kit, or semi-finished sets—anything in parts or supplies—any radio data— tained from a rectifier which produces
it’s in our wonderful catalog. sparks and generates radio frequency alter-

i nating current as well as the direct current
OUR " Qur Catalo
GUARANTEE Cu 8

whlch the precipitators need. If the pre-
lote st of cipitator is so designed and arranged that
- includes complete list o
Every article ex broadcasting stations

the distance between the rectifier and the
actly as repre- | A Complete Manual of | oo el intormation

chimney is only a few feet or, if the entire
sented. Ever i and facts about our free apparatus. including all leads, 1s housed in a
4 Radio. You Cannot service divislopy, Our ra- pp >

article is tested s metal building there is wusually uno trouble.
hefore shipping- Aﬁ'ord To Ble,wF}glEEt ;’:‘L ::Fy‘:?l?y:uﬂ-lr:ceill: But if the rectifier is separated from the
Complete satis- This Book. It’s . problems. Send your chimney, the wire which jeins them forms
faction or 2;,':,"0:'}: :dl";‘::’,.mh: a good antenna which will radiate and cause

money cheer- will send catalog FREE. interference for 20 miles or more. Interfer-
,,'“"y 'efu“de‘!-J ence from these precipitators can be clim-
inated by placing a grounded wire screen en-
REMEMBER —WE ARE THE LARGEST EXCLUSIVE RADIO MAIL tirelv arout:d these wires and thoroughly
ORDER DEALERS IN THE WORLD AND CARRY THE BEST %F grounding the wire screen and the rectifier.
EVERYTHING IN RADIO. SEND FOR OUR CATALOG TODAY! It sareenmd of the various parts is ?mp nc-

1 e 5 @ he iserted
RANDOLPH RADIO-CORPORATION L, o e e i i
The Largest Exclusive Radlo Mall Order House in the World reduce the amount of power radiated. Tuned

159 N. Union Ave. Dept. 258 Chicago, Illinois

You must have our catalog no matter what set or kit you want. Our line is
complete and includes all popular sets.

Station

—_ - _
Pictures by Radio With the Build the Radio Broadcast w R N y

PHROTOTRON UNIVERSAL NEW YORK

258.5 Meters - 1160 Kilocycles

The New, Sensitive, and Practical

.
Alkali-Metal Phota-Electric Tube Four Tube Recelver is owned and operated by the
Also for Radio—Movies—DPictures by Wire—
Burglar Alarm and Electric Control Systems— ENDORSED & Rl}.,]‘“‘r‘ pathae }?0\‘,"?:,,-]‘325 Publ's’lcrs Of tl"s magaslne
Cardiograph Apparatus—Color and other Sort- ﬂles all the hresl |ll‘|(1]‘u m(‘nll\ 1;\ receiver design Our Editors will talr toyou
i ..ot s v sth ra
ing I)L\rlLLS. uly univers lr l\lI‘ '\ IT(.d en, }:7,..\ ra l:la:l L several tl,nes eugry weel’-
An interesting booklct on the remarkable COMPLETE KIT g ¢" ng].?' ;::T:Il lhnewml Sec your Newspaper
PHOTOTRON yaurs for the writing. DINCLNZ Dost SLELP. W1F6, OLE. - sorse e orerr it $46.50 y details
WRlTE for free berklet containing complete instruc- ﬁr :
PHOTION ELECTRIC CORPORATION tons and templates for building. TUNE IN oN
247 Park Ave., 1269 Cochran Ave,,
New Yo Ny e RADIO PARTS CO., LABS. WRNY
ew York, N. Y. os Angeles, Cal. 8 South Austin Boulevard Oak Park, Il

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year, Experimenter Publishing Co., 53 Park Place, N. Y. C.
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Balkite
Radig Power Units

s

~~~~~

NE -

7/ Balkite %
5= Battery Charger - %

; Baﬂute Trickle Charger

10 im p 352
Entirely Noiseless
Permanent

Convert your present receiver into

A LIGHT SOCKET SET
with

Balkite Radio Power Units

Ak your Radio Dealer -

Manufactured by FANSTEEL PRODUCTS COMPANY, Inc., North Chicago, Illinois
} Sole Licensees in the United Kingdom:
/(: Messrs Radio Accesories Ltd., 9-13 Hythe Rd., Wellesden, London, N.W. 10 '}
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BENJAMIN

Straight
ine
Frequency  /;
llCondenser g 7

/e

Easﬂy from the
Crowded Ether Lanes

Increase your tuning range. Spread the broadcasting frequencies evenly over
the entire sweep of the dials. The new Benjamin Straight Line Frequency
Condensers give each station a wide, clear space for very easy tuning. The
rotation is- velvet-like in smoothness —compact construction —low loss—
the accuracy of the workmanship is exceptional —the finish is dull silver.

In three sizes: .00025 Mid.; .00035 MId.; .0005 MId.

Benjamin Electric Mfg. Co.

247 W. 17th Street
New York

120-128 S, Sangamon Street
Chicago

448 Bryant Street
San Francisco

Manufactured in Canada by the Benjamin Electric Mfg. Co. of Canada, Ltd., Toronto, Ontario

Benjamin Cle-Ra-Tone Sockets stop tube noises by pre-
venting the gransmission of outside vibrations into micro-

honic disturbances. Four springs support the socket—
“float” it above the base ancf absorb all shocks and jars.
The new “Push” type Cle-Ra-Tone Sockets are for
standard UX and WX Tubes.

Patented July 23, 1925; May 2, 1911

Benjamin Tuned Radio Frequency Transformers im-
prove tone, volume and selectivity. Low resistance. Low
distributed  capacity. Space wound, air core; double
green silk insulation—the nearest approach to an all-air
dielectric construction and the highest type of inductance
possible. Put up singly and in sets of three.

Patents Pending

THE OMNIGRAPH MFG. CO.,

Send for FREE Catalog deseribing three models. DO T TD[;AY
15 HUDSON STREET, NEW YORK CITY

If vou own a Radio Phone set and don't know the code—yon are missing most of the fun

e OMNIGRAPH

TOE OMNIGRAPH Autcmatic Transmitter will

teach you bothh the Wirele nd M

t in your own home—qu 1kay
Connected  with  Buzzer, and

der, it will send you unlimited

speed, from § to 50 words a

THEE OMNIGRAPH Is not an experlment. For more
than 15 years, il has been sold all nver the werld
with a mone ek puarantee. The OMNIGRAPH
is used by several Depts. of the U.S. Govt.—in fact,
the Dept. of uses the OMNIGRAPH to
test all appl or a Nadio license. The
OMNIGRA ssfully adopted by the
Teading Unis and Redio Schools.

NO MORE LOOSE CONNECTIONS
X-L PUSH POST

A binding post that really dees excel,
ion, soi

oft wires.,
ely plated wlith
\1'\ mnrkings,
5 Cents

hed
solderinz Tux and
Price Each
X-1 RADIO’ LABORATORIE§
2426 Lincoln Avenue Chicago

Write Today For Our
64 Page Catalog of

RADIO BARGAINS.

RANDOLPH RADIO CORP.
159 N. UNION AV. Dept. 2 CHICAGO, ILL.

Insure your copy reaching you each month.
Experimenter Publishing Co.,

Subscribe to Radlo News—3$2.50 a year,
53 Park Place, N. Y. C.
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circuits counnected across the spark gap of
the rectifier will assist by absorbing the ra-
dio frequency power.”

T o Mgl

“lnterference” -é
(C(m?mur‘d ]rom f)age 1257) :

I LRI ETE 1S JEERTERL 1711 I

the next night to prove it. Dan climbed
up on the roof and hO\\]f‘d

“Look,” he wailed. “Just look!”

We looked. [t was a pretty sight, the
two wires stretched neatly between two
wooden masts, fifteen feet above the reof.

“What's the trouble?” I inquired weakly.

“The roof! Just look at the roof! Man,
it’s tin!”

That seemed to explain it. If you have
a tin rooi under your aerial, you get static -
rolls and rolls of it.

So we moved it—the aerial, I mean, not
the roof. I almost broke my neck. I skinned
my knees, I accumulated several holes
prominent parts of my trousers. We maved
the antenna until it swung over nothing but
an apartment-house-excuse for a back yard.

Then we went inside to hear the music.

The set oscillated as satisfactorily as be-
fore. That is, it made as much noise.

“Interference,” pronounced Dan gravely.
“You're near a power house.”

It took me the rest of the evening to con-
vince him that we were not. We were in
a suburban apartment house locality, with
a grocery store, butcher shop. delicatessen
and other minor places of business in the
neighborhood.  The nearest garage was
seven blocks awav. A street car line passed
six blocks from the house.

Dan peeked into every private garage in
the neighborhood, looking for a battery
charger of the vibrator type. He did not
find any.

He came back, looked at the set and
arowled. He made funny faces at it. FHe
removed all the tubes, cussed them indi-
vidually, and put them back. But he re-
monstrated when I suggested dropping an
axe into its gizzard.

“T'll get Hank Riggles,” he decided. “Hank

is an expert on interference.  Ile built a
super-het last month.”
Hank agreed that interference was the

trouble. The fact that there were no power
lines of consequence, or any leaky trans-
formers in the neighborhood, did not in-
fluence his judgment. “In {fact” he told
me, “it doesn’t sound like a leaky trans-
former. It comes from a generator.”” He
didn’t say where the generator was.

Stilf, he was getting it down to a fine
point. He was the first expert who could
tell by the noise what caused it.

He brought over a static-climinator, and
hooked it in between the set and the an-
tenna. It helped. It cut down the volume
of the interference. But it didn't bring in
any music. The only manner in which we
could tell that any broadcasting was being
done was by reading the programs in the
papers.  Occasionally, by expert manipula-
tion of the dials, we caught faint echoes of
alicn sounds between the crashes of “inter-
ference.” But it was not encouraging.

The next day Hank showed up with a
“helix.” It was a wooden f[rame ecriss-
crossed with wires. By attaching the an-
tenna wire at different points, Hank man-
aged to diminish and increase the noise in
the loud speaker at will. He finally ar-
rived at the point of cheerfully discussing
with me the matter of putting the set through
the meat chopper.

“T've put up with you 'maniacs for over a
week.” declared the wife. “Another evening
of this and I'll have such good grounds for
divorce that it would be a shame to pass up
the chance. Why don’t vou get the man
who sold you the set to tell you the trouble?”

Hank sniffed.

“He only sold the set. It takes an expert
to eliminate interference. That wouldn’t do
any good.” He smiled encouragingly. “I'll
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KARAS Parts Are Intended Only for
the Few Who Demand Finest
Quality and Workmanship

T takes many manufacturers to supply the tre-
mendous demand for condensers and trans-
formers in this vast radio market of ours. If all

home set builders were ready to pay the price which
real quality commands, a big proportion of them
would mnecessarily be disappointed —the Karas
factory could not begin to take

Buy” is far greater than we first imagined. Our
production has been greatly increased to provide for
the growing numbers who demand Karas parts and

will accept nothing else.
In many places, good dealers who wanted a stock.
of Karas products could not be supplied. If you
are still unable to find them in

care of all. Karas parts are de-

your local stores, tell your dealer

signed and built for the select few
—you builders who want the ut-
most in quality, in quiet operation,
in appearance. You who take
prideinyour workmanship—whose
sets have that ‘‘professional’’ ap-
pearance which is the envy of all
your radio friends.

Just as water quickly finds its
level, so did Karas Harmonik
Transformers and Orthometric
Condensers quickly find the ex-
clusive market for which they were
intended.

The most skillful radio set
builders the country over, dis-

densers are

mended by

Karas Harmonik Transformers
and Karas Orthometric Con-

highly recom-
the
technical staff for all of the

circuits they design. Both pro-

the Automatic Double Range

Receiver described in this issue.

that we are now able to take care
of his requirements, Or, if you
wish to get Karas parts in the
quickest possible time, we will be
glad to send them to you direct,

- However you buy Karas Har-
monik Transformers or Orthome-
tric Condensers, you do not run
the least risk of their not perform-
ing up to your highest expecta-

Radic News

ducts are specified for use in tions. If there is the slightest

cause for disappointment during
a thirty days’ test, you are invited
to return the parts to the dealer
from whom you bought them, or
to us if you buy direct. Your

covered Karas Harmonik Trans-

formers .soon after they were

placed on the market in 1924. When Karas Ortho-
metric Condensers appeared a year later they were
snapped up far too quickly for our own comfort.
Perhaps it was because they were the first to meet
the demand for a Straight Frequency Line tuning
instrument. More likely it was because of the

‘FREQ
TRANSFORMER @

All Stage Ratio
KARAS ELECTRIC CO,
CHIC A

THE KARAS HARMONIK “ALL-STAGE” RATIO AUDIO
FREQUENCY TRANSFORMER

Price $7 each. Shipped direct where dealers cannot supply, cost plus
a few cents postage paid to postman on receipt. Parcel post is prepaid
whcre payment accompanies order. Qur 30-day Money Back Guar
antee applies, wherever and however purchased.

enviable reputation created the year before by Karas
Harmonik Transformers. At any rate, it was months
before we could fully supply the insistent, clamorous
demand that came to us from all sides.

We begin to think now that the number of set
builders who want the very *Best that Money Can

‘._“__J money will be promptly refunded

without question or quibble.

23 plate, .0005 Mfd., $7.00
17 plate, .00037 Mfd., 6.75
11 plate, 00025 Mfd., 6.50

5 plate, .0000972 Mfd., 6.50

THE KARAS ORTHOMETRIC (STRAIGHT FREQUENCY
LINE) CONDENSER

Prices and sizes above. Shipped direct where dealers cannot supply.
No money in advance. Pay the postman price plus a few cents post-
age. Or send cash with order and we prepay parcel past. 30-day
Money Back Guarantee,

Karas radio parts are the pride of an organization
that Itas been making precision electrical apparatus
for more than thirty years. We believe we are
making the finest transformers and condensers
possible to produce and we are glad to back them up
with this, the strongest guarantee we know how to
write.

KARAS ELECTRIC COMPANY

FACTORY, 4040 N. ROCKWELL ST.
OFFICE, 1023 ASSOCIATION BLDG,,
CHICAGO, ILLINOIS
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JacI\ is ,an expert. He'll Aind the trouble in

nghtnlng g \J.\l(:r went over to Bl“:‘. house, and Bill

7 Al'l‘estei‘ brought out the pinochle deck.” He won

four-bits, but my mind was off the game.
LIGHTNING We discussed “interference.”

LIGHTNING m

> . The trouble with the set comes from
ARRESTER 3 i i . f;

F OUR No. 602 Lightning Arrester Switch is ARRESTER << outside,” we finally decided. “Maybe some

SWITCH universally recognized as the only device on  Vacuum Tube Type bird is using a massage vibrator in ane of
the market which combines on one base all those ‘1.1e ai)artn.xgms K\;\}é'Tl ﬁn‘ul it HonmG iy
functions essential for maxim'um protection._ ) “You bet \\~e‘will!” agreed Hank., “Jack
The Vacuum tube arrester is permanently in Feddles can locate a leak a mile away. You
the circuit from antenna to ground, ready to caTtraiin’ Gas 1 -
“spill” any overcharge. With the switch blade “a}]I‘ e ” Gl Tacke Tack
the antenna may be disconnected from the radio ank met me at the office with Jack. Jack
set and thrown directly on ground. ‘hqd an apparatus for ‘V]O‘cat.ng mterterence
It meets not only the requirements but also with him. A wire affair, with head phoncs.
the additional recommendations of the National You carried it in your arms, with the phones
on your ears, and it led you directly to the

Electric Code. cause of the noise. Jack said it would,

Our No. 606 Vacuum Tube Lightning Arrester He started wearing it about a block from
is less expensive but it meets all the actual re- the apartment. Several people looked at
quirements of the National Electric Code. us queerly, but, with the aid of intent dig-~
' nity, we escaped arrest.

Jack circled around the street, slowly,
listening intently, and then smiled.

“I hear it!” he said.

We followed him on tiptoe, cagerly. We
walked, and walked, and walked.

“Where is it?"” we asked.

m bring Jack Feddles over teomorrow night.

Both are Approved by the Underwriters’
Laboratories.

See our Radio Catalog at your Dealer. No 606 Price $1.50
If he hasn't his copy, we have one for him.

No. 602 Price $2.50 The Barkelew Electric Mfg., Co., “Gett‘ing' closer,” 'sai(.l Jack.

Middletown, Ohio, U.S. A. He continued saying it for several blocks.
After we had gone about a mile. I reman-
NEW YORR, 157 Chambers St. CHICAGO, 15 8, Cinten st SAN FRANCISCO, 55 ¢ at it was past i i It
BOSTON. 31 Bedford St. DENVER, Denham BIde LOS ANE}EEES??H"é.FS’CBZN;;IeldggSl.. feted) that oS past dinhor sl falt

WASHINGTON. D. C., Mills Bldg. MINNEAPOLIS, 1017 LumberEx TORONTO, 20 Bloor St., W, it in my legs.
ATLANTA. GA., 180 Spring St. SEATTLE. 1041 Sixth Avc. S. MONTREAL, 296 St. Paul St. W. )J “Suppose you continue,” I suggested. “If
I'm not home soon, the little wife will be

£

.| worried.  You un(lcut(md how it is.”

“ “That's a good idea,” agrecd Hank, “T'll
go with you. Jack can report after he has

located the trouble. Hurrv up, Jack. We'll

wait for vou at the honse.”

The Missis met me at the door. The ex-
pected {rown was missing. In fact, she
actually grinned at me!

“T'mi Jate,” 1 . ;

¥So’s dinver,” she answered. “I've becn
listening to the radio.”

Clear, swinging strains of dance music
floated to our s from the inuer room,

-
with the | '
sg\fc’cs. and  undisturhed by noise of any
kind !

® «° . .
& “What has happened ?” I demanded. “Who
has been moukey with the set?”

“Good old JTack!" enthused Hank. “I kinew

Hear

35 Meters (0 3690 Meters

— A new broadcast receiver representing the he’% find thel tm]uhét! :
. : : ; ; ; he wife laughed at us both.
No Batteries hlgheSt type OfeﬁiCIGHCY obtainable m.p<.31.nt “There was a screw loose an the dia-
) of extreme range, tremendous audibility phragm,” she stated, “that probably caine
are required even and remarkable selectivity. out when st was shipped. That made all th

to operate the noise in. the loud speaker. There \\:m]t

ei i ici —_— H anything wrong with the set—or any nter-
pQWerful receiver Maximum Efficiency —Inexpensive s YO i 5 set af head phomes
plctured above, if Parts or Complerely Constructed you would have discovered thai the first

you use the new Write for information today thing1”
laborator e “In the Joud speuker!” Hank and 1 ex-

P NORDEN-HAUCK, Inec. || |cmed ow & you towina
. “Oh,” she answered, “the man f{rom the
Model A Engmeers store came out this afternoon and fixed it.
i - He told me all about it.”

Power‘Umt 1617 Chestnut Street, Philadelphia, Pa, Tust then tac telennone rang, 1 answered,

It was Jack Feddlcs. :
. . u “T've found the trouble,”” he cried, “down
AmazulgNeWKl“dOfRad“)FREE BUILDING A SET? here at the car baras.”  The car barns were

to Ambu Trained Agents You must have rheostats of correct chmage. three miles uway.

Wondsgful 5 Tube Baiio Prequency Sot gota All-Wave Const to Insist lin gle'\mll;ml“QHFOSTAis “They ha\'cY a big gencrglor here, ran(l [T
oast Receptian irom o eters. Shot Subpanel makea ) : [ T, ' : el
smecrobly quick and casy, Wo train you in ladio. Give FREE Dem- -y ML S N ey think the brushes are worn,” continued Jack.
onstrator Set and appoint you us distributor, FREE. —Send for valushle Rheostat Charl As soon as they fix that your troubles will
Make $60 to $100 WEEKLY and information on the care and operation b ror
Thlilnrnmnunk ?; tin big dermand—F L‘ch’Iw (n{h;lflawlro pricea—You of vacuum tubes.  Mention dealer’s name. € over. @
rom free HILTELA t w - i o - .
zl;cd-n\skll;?xaFur‘t’v|n:|’r:01;:dmmbet‘;¥c:Pln‘:'lt;d::yl!mceu Ha KLOSNER RADIO CORPORATION The best 1 could do was say “Thanks
MBU ENGINEERING INSTITUTE 1024 Fast 178th St. Rheostar Specialists, N. Y. C, Why spoil his fun?

LT s e — “Anyway,” said Bil, as he twisted the
___-I dials, trying to get Denver at an hour when

TO THE RADIO DEAL ER it was off the air, “we'd have found the
trouble “ourselves if it hadn't been for in-
terference!”

“Sure,” agreed Hank. “Who would look
for it in a loud speaker?”

The Missis didn’'t answer. She only
smiled.

Thousands of dealers sell Rano News over the counter because buyers come back
each month for the new issuc. It makes them steady callers. Are you selling
your customers? For information address

DEPT. N. §,
Experimenter Publiching Company, 53 Park Place, New York City.

(=)
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Years of experience
are behind this radio battery

Twenty years ago, when the autor
motive industry was in its infancy,
Prest-O-Lite gave the motor-car its
first dependable eyes. Today Prest-
O-Lite Batteties, for radio and motor-
cars, are sold by millions in all parts
of the world, and there is always a
Prest-O-Lite or radio dealer service
station within a few steps of your
home. -

Prest-O-Lite Radio Batterjes were
especially designed for radio in the
world's largest electro-chemical lab-
oratories. In engineering, materials
and workmanship nobody offers more’
thanPrest-O-Lite. Prest-O-LiteStor-
age Batteries deliver their rated am-
pere-hour capacity at full power,
thus lengthening the time between
recharging and assuring you good,
clear reception.

The name Prest-O-Lite has al-
ways represented a product of high-
est grade, and a manufacturer with
twenty years successful manufac-
turing experience has a dollars-and-
cents value to you. Itisa guarantee
that your money will be wisely
expended.

Prest-O-Lite Batteries are attrac-
tively priced from $4.75 up. It is
no longer necessary to take a chance
on batteries of unknown make.

THE PREST-O-LITE CO., Inc.
INDIANAPOLIS, IND.
New York San Francisco

In Canada: Prest-O-Lite Company of Canada, Ltd.
Toronto, Ontario

Send for free booklet

“What every owner of a radio should know
about storage batteries™ is a little booklet which
everyradio fanwill find interesting and helpful.
It is crammed full of hints that will bring sur-
prising. radio results—and save you money.
It's yours for the asking—without obligation.
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Designed especially for radio

Jhest-O-Lite

STORAGE BATTERIES FOR
MOTOR-CARS AND RADIO

i
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Beautifully finished in
mahogany

Dimensions 30-in x 8 x 7 in.

Sells

for $12_5—.£)

Two-In-One

or

One Alone

If your set needs a “booster”, if it needs
a loop, or both—if it isn’t built for use
with an antenna and you want to use it
with one—in fact

AFERO-1LOOY

is just what you need—it does the thing you
want it to do—thoroughly.

Get the facts.- A 12-page booklet, illustrated.
and showing the many uses of this wonderful
“loop-within-a-loop,” will be sent to you free,
on request. It will tell you why Aero-Loop
will increase distance and selectivity.

Better yet—go to your dealer—ask him to ex-
plain and demonstrate. Buy your Aero-Loop
from him today. If he hasn’t stocked them
yet, we will ship direct to you, express pre-
paid on receipt of price—be sure to state the
type of set you operate. Give us your dealer’s
name.

SCOTT SALES COMPANY

National Distributors
443 Souch San Pedro St.
Los Angeles, Calif.
MANUFACTURED BY

Utt-Williams Electrical Products Co.
Santa Ana, California

QuANTY PROOUCTS

Pattern 107
Jewerr JuNior TuBg-CHECKER

AT HOME

tion of your tubes?

them.

735.

Jewell Electrical Instrument Co.
1650 Walnut St. - . .

26 years making good instruments

¥ Poor reception may be the
result of one bad tube in your
set. Do you know the condi-

¢ By using a JEWELL
JUNIOR TUBE-CHECKER

—at home — you will always
know whether your tubes are
weak and just when to replace

€ Send for our circular No.

Chicago

Insure your copy reaching you each month.
Experimenter Publishing Co., 53 Park Place, N. Y. C.

$2.50 a year.

Subscribe to Radio News—
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How alrplane
Telephones are Shielded

(Couhnuca’f om page 1777)

‘.- i P e o

S

the super-heterodyne is extremely sensitive
to electrical disturbances, it is practically
necessary to have radio- 15'mt10n-<lncl(lnw on
the motors of airplanes in which this set
is installed.””  The illustrations in this article
inddcate, in a lucid manner, the arrangement
and operation of this ignition shielding sys-
tem. While this method is not periect, it
seems to offer the best arrangement yet de-
vised for suppressing airplane motor noises.
THE STANDARD AIRPLANE SET

The radio receiving set adopted for use
on airplanes by the United States Air Serv-
ice employs a conventional super-heterodyune
circuit; the outfit, including a filament bat-
tery, weighing about twentv pounds. The
equipment resolves itself into two separate
units—the seven vacuum tubes with accom-
panying transformers, etc., mounted in the
fuselage; and the tuning unit, which is
mounted in the cockpit, readily accessible
to the operator, The tuning unit contains
the oscillator, as well as a condenser for
tuning the grid element of this vacuum tube,
and another condenser, in conjunction with a
variometer, for tuning the antenna to differ-
ent wave-lengths, The third control on this
tuner is a filament rheostat.

The seven vacuum tubes employed in this
receiver are known as type VT-5, using one-
quarter of an ampere for the filaments and
from 45 to 60 volts for the plate element.
The functions of these vacuum tubes, when
analyzed, are as follows: Oscillating tube
in the tuning unit, first detector, lhs'ce elec-
tron tubes for intermediate radio frequen-
Ci(?S: sccond detector, and two stages of
audio {requencies. The outfit in its entirety
represents the most satisfactory facilities
yet perfected for the reception of voice com-
munication on aireraft in flight—both with
respect to the sensitivity and selectivity of
the radio receiver and in the system for
:cncmvnn extraneous noises from the re-
ceiving set.

S

Short Wave Work
’IRAG

(Conhmmd from 17(190 1271)

SR

it

States, and signals were first exchanged with
Amer)ca through 1ABS and 1PL and 40U.
The U. S. A. is audible from 2100 G.M.T. —
maximum signals being received at 0330
G.M.T.

Nova Scotia rapidly followed, and Major
Borrett, C1DD, and CIAR came in very
well, usually at dawn. The Hamilton Rice
Expedxtnon 3,000 miles up the Amazon, was
intercepted many times (SA \/VL)

The only Russian on the air was 1TL,
who is at Novogorod.

Aerial radiation on 100 watts was .9 amps.
Reducing power tests were then tried with
SMO, 2LZ and 2NM, all of whom could
read me R3 when T was using an input of
20 watts, It is interesting to note that while
I was working on 100 watts to England,
using a directlyv-coupled acrial circuit, the
main stations only a quarter of a mile awav
(short- and long-wave aerials running
parallel) experienced no interference while
using a 3-valve direct-coupled receiver amd
listening to the majority of the BBC sta-
tions on an auxiliary aerial.

Bournemouth and Newcastle were excep-
tionally good. hut SXX, despite its power.
was not received so strong or consistentiv.
KDKA, on 66 meters, was very useful for
calibrating our shorf-wave receiver.

“WHERE IS MESOPOTAMIA?”

The situation has its humorous side, par-
ticularly in view of the fact that in giving
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New Kind of Receiver i |
. NoDials-NoPanel
/ }\ Builtin Qudspeater bl _
i' \‘ !
i
= ‘l

]l/'cz Simplicily ~
Gastefirlly Unobtrusive

This new kind of radio-musical instrument marks the mastery of
technicalities to the point where the whole range of radio’s resources
are literally at your instant command.

Wast of the Bocky MiS........eonuse. 2140

i

In beautiful Conscle Mcdel ..
The Ultradyne, Model L-3, is
tube receiver employm" the
mental principles of

L8175
a six-
funda-

the best cir;

The Ultradyne, Model L-3, supplants
the usual “laboratory machine.” Tt
is a new artistic table-piéce that

The Ultradyne Model L-3, fulflls
everything that the critically-minded
have demanded of radio. Why

Cm‘t's: grm.“f'q,lf‘“tdw ;md]niiles;l- makes the entrance of radio into the  wap any longer, why deny. yourself
i R L o o well-appointed home umobtrusive, . . A sy
panel: Just two inconspicuous levers the infinite treasures of radio? The

which constitute
Duco fAnished,
cabinet.

Designed by R, T. Lecault,

a station-selector.
two-toned mahogany

E. By

Chief

Engineer

of

this

Campany,

and formerly Radio Research Engi-
neer with the French Signal Corps
Research Laboratories.

inconspicuons, It represents the
triumph of art over mere mechanics.

The Ultradyne Receiver is worthy
of the place of honor in luxurious
homes.

ideal has at last been attained!

Skepticism will vanish if you will
let your local dealer demonstrate this
new modern radio receiver.

Mr.

La-

Illustrated folder on request.

To protect

cault’s
R E.

the public,
personal  monogram  scal

L.} is placed on the assem-

bly lock holts of all genuine UL-

TRAD

All  Recejvers are

long as

Mode! L-3 Receivers.
guaranteed so
these seals remain unbroken.

YNE

PHENIX RADIO CORPORATIO\‘ 114 EAST 2518 ST., NEW YORK

ULTRZLDXH E

MODEL L-3
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12-Cell-24-Voit
Storage ‘B’ Battery

Positively given Free with each
purchase of a WORLD “A”
Storage Battery. You must
send this ad with your order.
World Storage ‘‘B’’ Batteries
give you economy and perfor-
mance unheard of before. They
deliver unfailing power that is clear,

pure and quiet. Tested and Approved
by Leading Authorities.

P Radiocast Station

WSBC

Set your Radio Dials at 210
meters for the 1000-watt
World Storage Battery Sta-
tion, WSBC, Chicago. On the
air nightly, between 6:30 P. M.,
and 8:30 P. M. and 10:00 P. M.
and 1:00 A. M., with intensely
interesting programs foryour
Japproval and enjoyment. &

World Batteries for Radio

Listed ay Stand ;
; d

eading Aulbo:irliuby

g Ra‘diu Newsg

WORLD “A” Batteriesare §

famous for their guaran-
teed quality and service

Backedby years
of successful
manufacture
—thousands of
satislied users.
Built of finest
materinlspoasi-
bie to obtain
from raw ma-
terial producers
of national rep-
utation. Equippedwith
solid rubber one-piece
containers, an insur-
ance againstacid,leak-
ageand breakage You
save fifty per cent and
geta z

2-Yr. Guarantee Bond in Writing

with each Radio "'A’’ and Auto Battery, WORLD Battery
ownera 'tell their friends.” hat's our best proof of
performance and i3 chiefly responsible for the tremen-
dous growth of the Company. Compare these prices—
then send your order in TODAY.
Solid Rubber Case
Radio Batteries

din Br(;':d a5t Tas
Droadeast I,

o . %

,rntonos, adio in ?l?e

e

-~

Hom,

Solid Rubber Case
Auto Batterics

6-Volt, 100- Amperes . $11.25 6-Volt, 11-Plate . $11.25
6-Volt, 120-Amperes . 13.25 6-Volt, 13-Plate . 13.25
6-Volt, 140-Amperes . 14.00 12-Volt, 7-Plate . 16.00

SEND NO MONEY!

Just state battery wanted and we will ship day order is
received, by Express, C.0.D., subjcct to your examina-
tion, on arrival, FREE "B’ Battery is included.
EXTRA OFFER --Five per cent discount for cash in
full with ordce. Buy NOW and get a guaranteed battery
at fifty per cent saving to you.

wxq 8. Wabash Ave., Dept. 10, Chicago

E ROVOX

have won an enviable

Reputdtion

among the foremost radio experts

FIXED
CONDENSERS

~ theres a reason

*Tested and approved by M. 1. T., Yale, Radio News, Popu-
lar Radio and Popular Science.
leading set manufacturers.

Made in all capacities.
Resistors, Resistoformers and Rheostats.

AEROVOX WIRELESS CORPORATION

Chicago Office: 53 W. Jackson Boulevard
Cincinnati: 304 Palace Theatre Building

Used by over 200 of America’s

Also manufacturers of Grid Leaks,

493 Broome Street, New York City

: c/‘IPPI'O\‘/*ed/ ~

WORLD BATTERY COMPANYJ

"CONDENSERS

For Real Radio Reception

JUST OP‘T"'

1926 CATALOG

Write for Literature

HEATH RADIO & ELECTRIC MFG. CO,,
206 First St.,, Newark, N. J.

! SEND FOR YOUR COPY

'RANDOLPH RADIO CORP.
'159 N. UNION AV, Dept. 2 CHICAGO, ILL.
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my QRA it never seemed to strike the aver-
age experimenter that Mosul was in the
Ifast, especially as its commercial call-sign
began with a “G.” The first gentleman to
pomt out to me my obscurity was a well-
known Swede (whose call-sign shall not be
disclosed). The log read as follows:

Swede: QRA.

It QRA MOSUL 'IRAQ.

Swede: Where is 'IRAQ?

I: MESOPOTAMIA, O.M.

Swede: Where is MESOPOTAMIA?

I (with motor humming and wondering
what on earth to say on the spur of the mo-

ment .. .. ): Near BAGHDAD (think-
ing he must know of the Thousand and Oue
Nights).

Swede (after a pause): WHERE IS
THAT?

I (in despair): VUp the PERSIAN
GULF.

Swede: R TKS FB (IFine Business) OK,
etc.

Here is another incident; it was 3 A.NM.
with me; when a steady call came through
on 90 meters. I replied, and the fingers on
the key in England said GEOM UR VY
OK, etc, and then the startling announce-
ment, “I am in bed, O.N.”

Thinking my co-optimist was in bed sick,
I replied, “Not very ill, I hope?” “Oh, no,”
came the cheerful reply, “I've merely got a

S

40 Non-Technical
Radio Articles

every month for the beginner, the layman
and those who like radio from the non-
technical side.

SCIENCE & INVENTION, which can
be bought at any newsstand, contains the
largest and most interesting section of
radio articles of any non-radioc magazine
in cxistence.

Plenty of “"How To Make It’* radio arti-
- cles and plenty of simplified hook-ups for
Z the layman and experimenter. The radio
ssction of SCIENCE & INVENTION is
so good that many RADIO NEWS readers
buy it solely for this feature,

List of Radio Articles
Appearing in the March
Issue of
“Science and Invention®

The Radio Constructor—How to Build a
Four-Tube Tuned R. F. Set with Re-
generation.

By A. P. Peck, Assoc. I. R. E.

A Novel Radio Cabine:.

By Dr. Ernest Bade.

Latest Broadcast News,

Radio Oracle——Radio Questions Answercd. -
Radio Wrinkles.

i

Y

e
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relay and the transmitter is downstairs.”
Such are the ways of the enthusiast.
23-METER WAVES EFFICIENT IN
DAYLIGHT

The great problem that awaits solution is,
on what wave can continuous day and night
communication on low powers be carried on
over distances of three thousand miles and
over? As I have previously stated, 70, 80,
90 and 100 meters were all equally eificient
withi darkness at either one end or the other—
but with daylight completely in between, sig-
nals fade right out on this wave-band. Quite
recently daylight communication has been
established between Mosul and G2LZ in the
United Kingdom on 23 meters, but insufi-
cient time has elapsed to enable me to prove
that this is completely successiul for the
whole of the twenty-four hours.

That it will be on a wave-band slightly
below 40 meters is my firm conviction, and
perhaps beiore these words are in print, the
efforts of the British experimenters will
have proved it. When one comes to retro-
spect—what would we have thought five

years ago of securing direct nightly com-

L3

i3
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RADIO 'RITHMETIC

‘A’ batteries + B'batteries
+ RECTIGON =

clear radio reception

Multiply distance by adding a RECTIGON

ASIMPLE solution for so big a result!  Rectigon on the job both your “A” and “B”
Want band music? Try KDKA. Jazz?  batteries can be kept fully alive to the greatest

Theatricals? Maybe you’ll find it at WBZ, possibilities of your set.

KYW or KFKX. What your local stations

won’t provide can be obtained easily from And it’s easy as can be. Just snap on

somewhere else. the leads and turn on the current. There’s
. . . i M -

How well you receive radio entertainment N0 muss or fuss; no acids; no chemicals, and

depends upon the condition of your batteries - no noise. 'T'he Rectigon more than pays for
—and that’s up 19 you. With a Westinghouse  itself within a short time,

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY SOUTH BEND, INDIANA

GTke Westmghouse

© 1926,
w. E & M. Co.

No storage-battery
radio is complete
without a

RECTIGON.

Westinghouse manu-
factures, also, a com-
plete line of Micarta
radio panels, Micarta
tubes and instruments.
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vone, C-10 Super-Heterodyne

The Highest Class Receiver in the World

Wave length range 50-600 meters with removable Coils.
Panel Dimensions 28 3/16 in. x 8 in.x 1,/4 in.

Only two major tuning adjustments.

Total amplification almost 2,000,000 times. |

A high powered 10-tube Broadcast Receiver

No Batteries| capable of receiving over 3.000 miles under

. favorable conditions, and having a degree of

are req“"e: even selectivity far in advance of others.

to operate the most

powre)r;ul 10-tube We believe the Navy Model C-10 represents final su-
periority over any receiver now being manufactured or

receiver pictured .
above, if you use even contemplated for broadcast reception.
, s

the new laboratory Attractive illustrated literature gladly mailed upon
type request.  Write direct to
Model A NORDEN-HAUCK, INC.
- : Engineers
t . ,
l Powery_nl_ 1617 Chestnut Street, Philadelphia, Penna.

The Perfect Loud Speaker
- - - YOUR PHONOGRAPH

M[LLIONS have been spent perfecting its acoustic

properties. Every inflection of tone is accurately
reproduced. Use it! Simply disconnect your present
phonograph reproducer from the tone arm, attach a
Cross Radio-Phonograph Adapter in its place, then—
the loud speaking unit to the Adapter—that is alll

For
CHENEY AND
PATHE
PHONOGRAPHS R O
RADIO-PHONOGRAPH ADAPTER

6 types fit any Phonograph

3 sizes of each type to fit any make of loud speaking unit.

WRITE FOR LITERATURE

CROSS GEAR & ENCINE COMPANY, Radio Division
3250 Bellevue Avenue Detroit, Mich.

For
BRUNSWICK
PHONOGRAPHS

GEARS
All Kinds—Small

most  accurate made and
ible, We carry a

of gears in stock
i shipment.  Can
quote ial gears of RADIO CATALOG & GUIDE of newest i
nds, Ser ¥ inquirfes. FREE approved special hook-ups with flustrat
Write for talocue 40 Tremendons savings on standard radio parts, s
Chicago Stack Gear Works Be sure to get this thrifty book before you buy, W
105 Sauth Jefferson St. Chicago ful? TUnusual? Youw’ll say so. Write letter or postal NOW,

BARAWIK CO., 102-142'S. Canal St., CHICAGO, U.S.A.

|
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munication between Ingland and Mesopo-
tamia with stations whosc aerials are scarcely
visible and whose power and equipment
could be installed in a telephone call-box?
WHAT AMERICANS HAVE HEARD HIM?

I attach a list of the American stations
worked. My hearticst thanks go out to
them all, as by their co-operation and help,
a great deal of uscful data has been obtained.

I have satisfied myseli by experiments,
that wave-lengths of the order of 70 to 100
nmeters follow the “Heaviside” layer, and are
dependent upon the density of that medium
as regards range. Below 70 meters, the
wives appear to shoot off at a tangent, and
stations coming in the effective “reflected”
zone are in good communication. Fxperi-
ments .show that A and B could communi-
cate over three thousand miles by day on 23
meteis, but C and D, who were situated in
a direct line between A and B at five hun-
dred and fifteen hundred miles, respectively,
could not hear A or D stations.

I would greatly appreciate any observa-
tions from U. S. A. experimenters who have
heard any of my calls (GHH, GHHI, or
MI1DH).

AMERICAN STATIONS HEARD AND
WORKED

1AAL, 1ABS* 1BHM, I1CMP, IKC,
ILW, TAW, 1A0O, 1PAM* IBVS, 1ARY,
1YD., IBY, 1QV, ICRU, 1AUC, ICRI,
IBZP, 1XU, 1AXN, 2CEE, 2KKP, 2CXW,
2AX, 2YT, 2WY, 2AG, 2GK, 2CBJ, 2BRC,
ZAAN, 2AAA, 2CV], 2BGI, 2WIK, 2ANM,
3BCO, 3BUY, 300, 3HIH. 3CS, 3BNU,
3CIN, 3DHK, 30Y, 4IR. 4KE, :
4], 40U*, 4JX, 4]JY, 6CD, 6C
70C. OKR.

WPY, WPX, WPG, KDKA, Test ship
LN,

Radio As An Ally to the
Theatre
(Continued from page 1272)

L T NSO RN

SIS 1 D

(uestionably. It will not require a fight. Tt
is not opposed by the West Coast Theatres,
nor do I believe that there will be any seri-
ous opposition from showmen with the fore-
sight and vision to look beyond the immedi-
ate present. The experiments and tests now
being conducted are the steps leading to
such an alliance. Once it is demonstrated
that radio can be used in conjunction with
the motion picture successfully, and the
method made commercially practicable, thicre
will be swift and ccrtain co-operation be-
tween the two industries.”

In the course of the evening I found Mr.
Lesser to be somewhat different from the
average theatrical magnate. His conversa-
tion showed that he has not enly been keep-
ing in close touch with radio improvements
and progress, but is vitally interested in all
inventions which have a bearing on the mo-
tion picture. At present he is financing an
mvention which he hopes will enable people
to enter a theater at any time during the
showing of the feature filin, and pick up the
trend of the story. And he is iuterested in
a plan for the control of broadcast wave-
lengths, so that programs may be received
on specially tuned sets only.

“By doing this,” he said, “interference
will not only be climinated to a great ex-
tent, but the programs will be rendered ex-
clusively for the theatres receiving the serv-
ice, and the attractions of the legitimate stage
will be brought to those who would, by rea-
son of location or circumstances. be unable
to attend a metropolitan theatre. It will
not represent competition, because a two-
dimension moving picture synchronized with
the actor’s voice can never entirely take the
place of the legitimatec stage presentation.
But it will bring the presentation to those
who arc unable to view the original, and

sd
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Look for the Belden
Striped Carton

Easy to trace circuits with

a Belden Battery Cord

BELDEN Radio Battery Cord has five flexible rubber-covered |

cotton-insulated conductors, each identified by a separate

color marking. There is no danger of short-circuits between A and
B-batteries that are so costly in tubes.

Another thing! The Belden Radio Battery Cord takes the place of
the messy tangle of wires usually found between a radio set and the
batteries. It makes a neat, compact installation that greatly improves
the appearance of any set.

One burned out tube will pay for many Belden Radio Battery Cords.
Why not get your cord, now?

Mail the Coupon
for Free Illustrated
Booklet
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NATIONAL Tuning Units

Include the Time Tested

National Browning-Drake Transformer, National
Condenser and National
Velvet Vernier
Dial
No units have given éreater
satisfaction to the home ex-

perimenter.  And for these
reasons:

l—sharper tuning

2—superh tonal quality
3—remarkable selectivity
4—ability to get distant sta-

oy tions
NATIONAL . .
Tuning Unit BD1-A, S5—new straight line wave NATIONAL
comprising the length condenser, permitting Tuning Unit BD2.&, com-
Browning-Drake In- = .= ' ° prising genuine Browning
ductance. Coil and | spread of stations over 180° on Drake Transformer and
NATIONAL the dial Y\TIO\ AL Condenser.

Condenser.

Get The Genuine—Insist on NATIONALS

NATIONAL COMPANY, Inc.

W. A. READY, President

110 Brookline St. Cambridge, Mass.

2 | -

Llu

i+

This is Item No. 8 furnishing Power Supply for 4/5 watters in the reversed
feed back hook up.

Itetm § can be furnished with either A.C, or D.C. motors, or as a separate
generator. The machine is two bearing, wick oil, and its cutput is conserva-
tively rated at 500 volts, 150 watts. It's a real little maximum miles per
watt DX getter.

ELECTRIC SPECIALTY COMPANY

Manufacturers of Motors, Generators, Motor-Generator Sets, Dynamotors
and Rotary Convertors for all radio purposes. Have you got your copy of
Bulletin 237B and ESCO Filter Facts? If not, write for them

RapE ‘. KCQ’’ mark

211 South Street Stamford, Conn.

NN FREE—Our 64-Page Cat-
ey Bl alogue. Filled With Radio

B X le Pointer:
Eyttia Soid praisd
Samples for

‘Bargains. Write Today!

BB RANDOLPH RADIO CORP.
gA2HEDDEN PlacE - (159 N. UNION AV. Dept. 2 CHICAGO, ILL.

D-X Owt
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because of unlimited scope of the camera,
will bring also to an audience the combina-
tion of voice and action in scenes that could
irever be duplicated or presented on the legiti-
mate stage.

“[t means,” he added, “greater entertain-
ment for the public. That is the purpose
of both industries—entertainment, educa-
tional as well as amusing or mtugstiug»—
and eventually the radio and motion picture
will accomplish together that which is im-
po>>ible for either tu do without the co-op-
cration of the other.

RN FES 005355 E3 8 S0 000

Radlo Beats the Tlcker

(Com‘nmcd f;‘om paqe 1263)

e i n s

had been laughing at him ever since he
started playing around with “that I ahn
sylph”; and he knew that if he made this
bet known to them the razzing would never
cease.

Bu: at the conclusion of the meal he and
Alfred retired to their suite of rooms in
the attic.  They had chosen the attic de-
liberately, “in order to have sufficient room
to live im” as they put it—whiclh meant
baving any number of friends up to late sup-
ners, amateur boxing parties, and, above all,
so that Alfred would have plenty of floor
space upon which to pile his wires, trans-
formers, motors, inductances, and a scem-
ingly endless collection oi radio junk of one
sort or another, 'Jhey had talken over the
old attic and made it into rooms for them-
selves,

Once they reached it and had securely closed
the door, James told his tale. At the con-
clusion of it, Alfred could not restrain a
long, low whistle,

“For the love of the Great Horn Spoon,
boy. you certainly did make yourself a fine
tusk!  OF course, the whole point of the
situation is to 1murc out some way to get
the money so you can get yourself tied up
to this Kahn sylph, am T right?”

“Only too right, me buck, onb too right.”

“Well, now, there’s radio

“There you go! Do be sensible this time,
for this is important. I don’t mind when
you try to cure corns or make the potatoes
in the garden give three yields a vear with
radio, but, for Heaven's sake, don’t drag
a(lm into this.”

“As a matter of fact, radio is the only
way to help. Now, [ have the germ of an
idea And he pau:ed very effectively.
Lffectively enough, in fact, to make James
blurt out: “Well fet’s have it.”

“You remember when you were a kid,
you used to work in that bucket shop in
Tourtucuth Strect 2"

“Yes. Well, what of it? New don’t be
so foolish as to tell me that I ought to take
what little money I have left and give those
thieves a chance at it to try to win on the
proverbial shoestring, It just can’t be done
my boy.”

"Oh, yes, it can—with radio.”

“What do you mean, Solomon?”

“Well, it’s this way. Listen closely while
I spill the good news. First, bucket shops
seldom actually buy the stock they gamble
their patron’s money on. They just take the
margin bet. As everyone knows, the ticker
tape is the thing that decides all bets. And
the figure on that ticker tape is nothing hut
a report of the last sale price of the stock,
bond, hay, grain, or what-not, in which the
patrons are gambling. Right?”

“Yes.

“Vcry well.  And you will remember {ur-
ther that thosc sales are made on the trad-
ing floor, and then a report of them is given
to a man with an electric typewriter, who
sends it to some undefined exchange room
in one of the upper floors where it is sent
out ut furn on the ticker wire. Further, you
will remember that the time required be-
tween the making of the sale and the placing
of the quotation on the wire is between
fifteen and forty minutes, depending on the

9]
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STANDISH -~ MODEL 4

“TRUTH IN RADIO”

Synchronized, Single Master Control
Gives Greatest Simplicity of Operation

Ever since SOMERSET Radio made its ap-
pearance two ycars ago, these beautiful sets
have endeared themselves to the public on
account of absence of extravagant claims.

SOMERSET Standish Model 4C achieves ab-
solute simplicity 1 operation. Oune synchronized
control takes carve of all major tuning for local
stations. A vernier control underneath the large
dial is used only when listening to distant sta-
tions.

ture. The total size of the cabinet is 2834”x
13"x13347.

Storage batteries or dry cells can be used.
Standish Model 4C operates from 200 to 600
meters. There is an automatic filament control,
eliminating chances of burning tubes too bright-
ly and docs away with extra controls.

Straightline Freguency condensers of the

latest type do away with erowding of the short-
wave stations. .

This is a 4-tube set entirely enclosed in an
antique mahogany, two-tone, beautifully inlaid
cabinet, with built-in Utah Loud Speaker, the
best that money can buy. There is space for both
“A” and “B7 batteries in this large cabinet.
Not just a eabinet, but a perfect plece of furni-

This receiver is the best and most pleasing
model of the SOMERSET line of modern radio
receivers. It is handsoine, powerful, and praec-
tical throughout—built by men who have been
in the radio husiness since 1908.

. I )
 Special Dealer 3 ] :
: SOMERSET RADIO CORP,, 3.26 :
F R A N C H I S E - y 113-119 Broadway, Brooklyn, N. Y. 8
: Gentlemen: Kindly send me at once derails as to }
Extra valuable dealer franchises for the ¢ pecial Dealer franchise. 1
SOMERSET line are still open to some 1 o
dealers who are interested in the better 1 g
madel receivers that are ready fc uick in- 1 i
st . backed by a liberal advertising cam- b Name . H
paign i your own territory.  Write for g ame .o O X
complete plan.  Wire for your tevritory or 1 y
itse this coupon, as we are closing all terri- 1
tery rapidly, Ppp—> 1
1
Hg(i!l\/;EélSE;l' RADIO CORPORATION ]
- roadway Brooklyn, N. Y. 1
~ ~ I
1
1
[ ]
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Your Loud Speaker May Talk

But It Can’t Tell You What’s Wrong
In Your Set

STERLING POCKET MLETERS

ANSWER THESE QUESTICNS

What Voltage shiould a NEW Dry B Bat
ith Sau
Na Lor

ready,
testing instruments are deing their part for the
Get one and use it.
a Sterling for Sterling Meters
Meters—a safeguard
against overdraining the battery under test

At All Good Dealers
A type for every requirement
$1.00 to $4.00

THE STERLING
MANUFACTURING CO.
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OUR receiving set can be no better
than its tubes. CeCo Tubes give
maximutn results in clarity of tone, rich
volume and long life.

Our charted tests (results confirmed by
laboratorics of ‘mational reputation)
PROVE CECO TUBLS' SUPERIOR-
ITY—as detectors, as amplifiers.

Buy CeCo Tubes whether your set takes

* one tube or cight.

Now ready! CeCo Tubes with new
type Long PRONG BASES. Also,
power amplifier tubes, E (Dry Cell
Type), F (Storage Battery), for last
stage of Audio Frequency. Ask your
radio dealer.

C. E. MFG. CO,, INC.
702 Eddy Street Providence, R, I.

1 our
“REC-
ORD OF INVENTION
Send
model or sketch and description of vour inven.

WRITE for our
Guide Books and

ATENTS

BLANK” before dlsclosm'z inventions.

tion for our INSPECTION and INSTRUC-
TIONS FREE., TERMS REASONABLE. Elec-
tricat and Radio Cases a specialty.

VICTOR J. EVANS & CO.

919 NINTH ST., WASHINGTON, D. C.

-its in te TUBE

e g g
Pilament Volt 5.0 .’: 0 3.0 .
l\llmm' i 0.25 06 .08

It 0120 201080 201080

Frec toMenPast40

does it come
Why does it

What is prostate gland disorder? Wh
to two-thirds of all men past middle age
eause loss of vitality, sciatica, aching
feet, back and lega? Amazi k, writ-
ten by well known American S(l(}nll:t
snswers these questions and tells how’

000 men have found relief without

surgery, lessons, Simply send name
Tess for_copy, no obligation,
~o F‘I.ECTR "RMA co..
. Steubenville, Ohlo.
Dpt.60-X. 711 VanNuysBlda.. LosAngelesCal.

Radio News for March, 1926

state of business. Now, on a busy day,
there is a great lag between the sale and
the arrival of the quotation on the tape, say,
at the Fourteenth Street bucket shop., Do
you begin to secc my plan?”

“No, can't say that I do.”

“You're forgetting radio.”

“No, I'm not—I1 don't sce very well how
I can. Come on, give me the remainder
of the plot.”

“Well, bricfly, here it 3s: That kid who
was in college with you and who introduce
you to the Kahn sylph is something or other
in his father’s broker’s office, which is just
across tie strect from the Fxchange. He
also has access to the floor of the Exchange.
Now, il we can get him to jibe with our
plans, the trick will be worked through the
money of tie bucketeers. We'll gamble on
a periectly safe thing.  Joe Hamilton will
@o up with you and carry the apparatus
which will be installed somewhere in the
office of your friend’s father. It will be one
of the new short-wave scts which I have
been building. Works on dry batteries and
talkes up just the room of a suitcase, and
will casily keep in touch with me. At this
end, I'll go rent an office in the immediate
vicinity of the bucket shop and install that
receiver, together with a small five-watt
transmitter. D'l get mother to sew a loop
in your coat; and I'll put a fixed crystal
in circuit with xt and a small phone unit
you can carry in your hand. The chap
downtown will signal the minute a sale is
made, together with the price which will
be sent to me via radio. It will be coded so
that I can speak into the micrupnohc of the
five-watt set just as he gives me the name
of the stock. You then step up and l)m
some of it on margin, of course. Ten min
utes later, the new quotation from the LI
change will come in on the ticker, and
can sell, collecting a small profit. See?

“Great idex, hl'[ how do you know thut
we can get all these ofhces, and how do yon
know that Joe will care to spend two months
on the job?”

“That is up to you. You must put the
thing over if you want the Kahn sy ”

“Don’t you say 1L"

Three days later the necessary arrange-
ments had been completed. Alfred had put
n a detector and two-step for receiving the
signals in an office almost directly over the
bucket shop, which was on the ground floor.
He had also built up a five-watt transmitter
on phone for retr ransmitting the quotations
to James, who was to be in the bucket shop.

That evening they went down to the office
and started the small phone transmitter—
af course, Alfred just changed Iicenscs ta
cover the portuble station—to make a test
of it. Alfred sat in the little cubbyhole of
an office and counted slowly into the micro-
phone of the transmitter, while James walleed
up and down the street in front of the office
huilding.  Two or three times a policeman
Jooked at him as he walked slowly holding
his left hand to his ear. He would go to

_the middle of the next block, stop suddenly,

take a few steps backward and then forward,
turn around and wallk back again.

They found by the test that the signals
could be heard easily with the crystal up to
a block on eithier side of the transmitter.
All was in readiness. The following morn-
ing would open the campaign.

The first thing James did upon his arrival
at the shop was to open an account with the
cashier with the remaining money he had.
A steel stock was on a rampage, seemingly,
from the number of times quotations for it
were changed on the bulletin board.  The
card boy did little else than snap the cards
in and out of the space under it.

James was almost scared the first time
he hauled the little receiver veryv stealthily
from his pocket and held it to his ear. Ie
listenned intently for a moment, there was
all sorts of noise in the room which he hadl
forgotten to figure on. He couldn't hear
a thing. His heart came to his mouth—he

by
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BUILD YOUR OWN RADIO SET!

NEW 1926 SPRING CATALOGUE
No. 16 JUST OUT
64 Pages—600 lllustrations

L

EXPERIMENTERS,

SEND FOR THIS

FREE BOOK
TODAY

Buy from Radio’s oldest Mail Order House

THE NEW RASCO
CATALOG No. 16

Contains the Following Hookups.
All Armsirons Circuits: These tmpor-
we explalned cleariy, all
. teavinz anut
yeu,  Just to

r
nothing that could
name a few of the ¥
cuits: The V.T. as a detertor and cne-
step amplifier;  Super  Regeners H
one-step radio frequency ampli
detector; three-stage audio Trequency
amplifle hort wave regenerati i

audio frequ

coupled anipli
Teflex Circult,

- This catalog is cramumed full of
parts and radie findings. 1{teraliy th
sands of them. In additlon there is
mueh  useful  informatien  contained
herein.

f~ RADIO SPECIALTY CO. i
. New York City L=

_98 Park Place

E are the oldest established, exclusive radio

mail order house in tiae country. Qur motto is

.. “Quick Shipment.”” All arders are shipped

\\':.thln 24 hours. Quick, prompt, courteo rvice,

We carry a larger variety of radio parts and findings
than any other radio house in the country.

“RASCO HAS IT”

If you arc in need of certain small radio parts
that ather radio and mail order houses do not bother
to carry, get the Rasco parts catalog, and vou will
find them there, anything from a serew to copper
ribben and telephone diaphragms, as well as thou-

If you will paste this coupon on a 1=

sands of other small radio findings. Just to mention
a few: : :

Lugs, nuts, diajs, vernier dials, jacks, p}ug;, every
kind of knob, cords, panels, screws, sliders, wash-
ers, selenium, tinfoil, switches, cr t'a]& cap nuts,
Litz wire, cord tips, brass rods, resistances, name
plates, spring binding posts, s\\'iv.cl'x parts, metal
ribbon, carbon balls, hbinding posts, all types, switch
points, switch levers, lock washers, carbon grains,
ground clamps, metal pointers, insulated tubing,
low melting melal, antenna connectors, bus bar wire,
as well as thousands of others.

WE CARRY THE LARGEST VARIETY OF
SMALL RADIO PARTS IN THE WORLD.

RADIO SPECIALTY C.. R.1.-3-26 ,

post card and mail today, we | 3 uk Plae New York,

Yeu may send me. without charge or oblization, your NEW

will be pleased to send you our |

two Catalogues at once. 1=

O.ov

CATALOG No. 16. (Write on margin {f you desire). '
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THE SILVER “SIX”

TYPE 600 KIT, inciudes all parts necessary 1o
build the camplete ““SEX’’ $35.00 TYPE 6i0_ KIT,
essentinls  only, inctuding 3 condensers, 3 in-
ductances and 3 inductance sockets .......... $27.75

SM Low Loss Inductances

All-Bakelite Low_ Loss Interchangeable Ceils for
50-£50 meters. These new coils may be used as
escillators, antenna adapters and R V transformers
in standard cireuits.

Price of all types. Each
Sockets for any size Coils.

SM 210 and 211 Transformers

Designed se that maximum amplification  will Dbe
ohtained at 60 [Kilveycles, Both types in bakelite

housings, hermctically sealed. No. 210 is lron-
cors type while No. 211 is of ihe air-core type
supplied with measured tuning condenscr. Each
transformer is furnished with individual laberatory
eurve  chart,

Price:  Both Types .............. $8.00  ca.

M

NEW S-M
LONG WAVE COILS

Interchangeable I[nductances are now
available for European wavelengths. These
coils are merely plugged in, in place of
present sizes. No circuit changes necessary.
Regular Type numbers apply.

FOR THE SILVER “SIX”

The following coils are needed for the foreign wave-
lengths :

550-1200  Meters 1200 1800  Meters
2-112 D Ceils 2-112 L Coils
1-110 D Cail 1-110 E Coit
FOR THE SILVER SUPER
Described in Rudio News of January these coils
are needed :
550-1200 Meters 1200-1800  Meters
1-110 D Coil 1-110  E Cod
1-111 D Coil EREES E Coil
PRICE ANY TYPE NUMBER
D Range .......: $3:25 E Range ........ $3.50

Thordarson Power Transformer $8.0C

The Improved
RAYTHEON-THORDARSON
B-ELIMINATOR

The SM Type 650 Kit includes Thordarson trans-
former, choke, Tube condensers, genuine Raytheon
tube, Bradleyohms and all necessary parts. Price
$34.

This climinator will deliver from 20 to 200 volts
at three diffcrent, adjustable voltages with maxi-

mum current of 50 milliamperes—more than
cnough for the largest receiver.
Send for Assembly Instruction by

McMurdo Silver ... .. i 10c

Circular on SM Products mailed on re‘quest.

SEE SM PRODUCTS AT YOUR DEALER'’S

SILVER-MARSHALL, Inc.

116 S. WABASH AVE.
CHICAGO

4 new

ment.

This department is at

RADIO

an Advertising Medium

Suggestion

Advertising by radio broadcasting, of course, is in the
very earliest stages of development.

If you are thinking about it and how to harness it, 1t will
interest you to know that the Experimenter Publishing
Corapany has organized a radio broadcast service depart-
It is under the direction of one of America’s fore-
most service men who has spent years in a study of the!
new medium of tomosrow: radio broadcasting.

your service. Any accredited

representative of a national or local advertiser, or of an
advertising agency, is invited to correspond with this
department without obligation of any kind. The service
is maintained by this corporation without charge and con-
templates the broadcast application as it effects the entire
field of radio broadcast stations.

Write to the Experimenter Publishing Com-
pany, Radio Broadcast Advertising Service
Department, 53 Park Place, New York, N. Y.
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looked around and started for the door—
he must reach Alfred and ask him to find
the trouble. The crowd in front of the
ticker and the stock beard made it neces-
sary for him to walk clear to the other side
of the room in order to reach tie exit.

And as he passed the center of the room
under the beam the words of Alfred count-
ing came clearly into the phone. James
could hardly restrain a shout. It did work,
after all.

Later, when he told Alfred about not
being able to hear the signals except in the
rear half of the room, Alired laughed. They
had both forgotten that half{ of the room
had a mectal ceiling!

Then the fun started. A steel stock was
very acuve; so Alired called his friend at
the downtown transmitter and gave him the
code that that was the stock to be traded
in that day. James bought all he could on
the smatlest margin. That gave him a
chance for a ]alf’C profit. He would take
a two-point rise and then pyramid his win-
nings for the next operation. Playing an
absolutely sure th?hb and playing against a
bucket shop {eft him with a feeling of ela-
tion. As soon as he had a start llt, would
take out the capital and play only on his
winnings, but he must have a start first. The
steel stock was rising so rapidly that Alfred
was kept busy getting him the word on the
transactions. He pyramided before eévery
new quotation. At the end of the day, when
the market closed, he received a check from
the cashier for $871.23. As James and his
brother went home at four o’clock they were
unanimous that the day’s work had not been
so bad.

Back on the floor of the bucket shop things
went as well as ever; the radio messages
were beating the ticker consistent!y, By the
end of the third day the owner of the shop
began to notice James and ask him questions
as to where he had learned to read the tape—
which, in the parlance of stock operators,
means the possession of an added sense,
which allows the possessor of this wonder-
ful quality to feel the trend of the price of
a certain issue.

By the {nurth day, the manager had begun
to look askance at this new operator. He
regarded him as a distinct lnbﬁxty but was
afraid to stop his play, for he put down the
success of his worlk to beginner’s luck.

Also, sitting behind a well-polished and
heavily-glassed mahngany desk in the sanc-
tiin sanctorum of Kahn and Company, In-
ternational Bankers, tiie president of that
listitution was chewm‘f the end of a new
Corona y Corona with a mouth that was
distinetly vicious in its aspect.  Mr. Kaln
wis contemplating with pleasure such visions
as holding one Jumes Michacl Machilenny
by the 1eft heel while he, Mr. Kahn, lowered
and raised hl.n, Mr. Ma clnl"nn}, :lox\ly iato
a cauldron of very hot o1l For Mr. Kalin
tock a great interest in his (Icp ilors, both
large and small. Particularly did hc take
an interest in them when their accounts
were growing by about a thousand dollars
a day; and, of course, his business acumen
made it incumbent upon him to watch the
doings of Mr. James Michael Machilenny
to see whether that young man was really
going to win his unique wagcr.

Mr. Kahn had really bemn to worry ever
so slightly about this young man who actn-
ally aspired to the hand of his daughter. He
had put her infatuation for the boy down
to childish enthusiasm, from which she would
recover with ease, once the chject of her
alfcction was removed from sight.

But such was not the case. Every eve-
ning for the last five, when Kahn, senior,
had sat down to a well- carned dmner hm
daughter asked him, with the xeguldrlty of
the twentieth century, as to the status ot
the Machilenny account.

As Kahn, senior, sat punishing the Corona

» Corona in his well- upholstered chair, he
made a decision, snap, just like that. He
had a way of makmrr decisions in the grand

.
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BURIED
'TREASURE

can still be found in

CHEMISTRY
Good Chemists Command High Salaries

and you can make yourself [what Some of Our
independent for life by un- |Jtudents Say of This
earthing One Of Chemlstry,s :DI hn[vn not wrltten since I .l_"’ccencd the big

can_silil say that It far exceeded my
yet undiscovered secrets.

Do you remember how the tales of pirate gold used to fire
your imagination and make you want to sail the uncharted

the mltn‘nlr
ritten males me w
r euch ]uaon —MORLAIS (,OL/-

nd

seas in scarch of treasure and adventure? And then you 1 wish to exnTess v appreciation of your
would regret that such things were no longer done. But that | [Tonpe, mevie 1o wy Rl I e
iIs a mmakc They are done—today and ev eryday—not on tend 1o siart e s

desert islands, but in the chemical laboratories throughout lines, but the fact 1

your own country, Quietly, systematically, the chemist works. b ",‘;“,;‘:m’m';‘;"‘fn’h;?,?] L"’m‘{,"“l’;’sl."g‘;ﬂ.f‘{;:;
His work is difficult, but more adventurous than the blood- jeb.—H. VAN BENTHUY

curdling deeds of the Spanish Main. Instead of meeting an So far I've been more tmu Dpleased seith

your course &nd am still doinz nlcely. T hope
carly and violent death on some forgotten shore, lie gathers to be \uurJ'lwnor graduate this year.—J, M.

NORKU'S
T. 0’CONOR SLOANE. wealth and honor through his invaluable contributions to hu- | 1 find sour sourse excellont and sour Lnstruc-
A.ls., AL, LL.D.. Ph.D. manity. Alfred Nobel, the Swedish chemist who invented tion, truthtully, tho clearest und best assem-
I\ ted Instructor, Tecturer nnd Au-

dynamite, made so many millions that the income alone from | bie?, 8 S TG S [
his bequests provides five $40,000 prizes every year for the From tho time 1 was having Chemistrs 1

advancement of science and peace. C. M. Hall, the chemist | 1as neter been thus explained o me as 1t s

thor. Formerly Treasurer Ameri-
fean Chemical Seciety and a prae-
tical chemist with many well known
achievemen to Nis credit. Not

, . now, T am recommendlag you highty to my

‘:g‘;‘r;r u's'sl;x(;llm‘:r‘”\“!lwrsl 'm‘r)“;m” who. discovered how to manufacture aluminum ma(le millions friends, and urging them to haceme wmiembers

8 e wy i (] = S JN-

l‘lenrs, engaged in  commercial tthUgh this dlSCOVCl‘y F. G. Cottrell who devised a valu- J'fuf{’»%h b rgantadioni— CHARLES | LN
chemlstry work. N.

i able process for recovering the waste fl‘0m flue gases, James I shall always recommend your schoul to my

Gayley, who showed how to save enormous losses in steel friends and let them kuow how simple your Jes-

sons are.—C, J. AMDAHL,
manufacture, L. H. Backeland, who invented Bakelite—these 1 wm more then pleased. You dig right in

% i 3 o
are only a few of the men to whom fortunes have come | fan thosare T im ciins o et Samenber
through their chemical achievements, you.—A. A, CAMERON.

I use your lessons constantly as I find It

[ more thorough than most text books L can
ow Is the lime to | =t e
Tlnnking you for your lessons, which I find
. not only clear and coned: but wonderfully
St d ‘ :h t Interesting. 1 am—ROLT. H. TRAYLOL,
u y emls ry 1 rereived employment in the Cnnsolidated
Gas. Co. 1 appreciate very much the good
, Not only are there boundless opportunities for amassing se‘rl ?nvol gh? crhn(_ul \\lgcpv;\l recoinmnendation
wealth in Chemistry, but the profession affords congenlal was asked for.—JOS. DECKER
eploynent at good sala te hundreds of thousands wha
merely follow. out fts present applications. These appli-
cations are {nnumeruhte, touchi Limitely every busincss and every product in the world. Tho work of the /
cheniist can hardly be called w at all. Tt is the Kecuest and most enjoyable kind of pleasure. The days

in a chemical laboratury are filled with thrllling and delightful experimentation, with the allurlng /
brospeet of a discovery that may spell Fortune always at land 1o spur your enthusiasm.

You Can Learn at Home 7/

ify for this remarkable caillng requires eclaborate speclalized training. Formerly 1t was /
v LI“ 'nldlend ‘n “nvn\LnlALv for severnl years o sequire that tral 1g, but tharks to our /
perfected und weruugh  system of instruction, you cun now st at liome, keep your
and let us educate you in Chemistry during your spare time, Iven swith ouly cammon // CHEMICAL
2 you mm\l‘n\x our course und equ)ury?urs f zlor Immediate practleal work in a chemical INSTITUTE
T, aane gives every one of his students the same careful. persomal super-
1at made him celebrated througheut his Jeng career gs college professor.  Your OF NEW YORK
instruction [rom the very be ning is made interesting and practical, and we s Upnly you Home Extensmn
with apparatus and chemfeals tor performing the fascinating analy and experimental Division 3
66- R—West Brnadwﬂy
New York City

. . vork that pluys such a larg in o Adng, and You are aw
Experlmental Equlpment ‘Ir?a’ Ittxlelspolﬁ\usmlucqulcr::a ?lf?:r”ynu (;;:Jrvz;“::);h(;“s[lnﬁ?yh({gr )le(c}d\L’h‘e"cou?at‘“dw us
Furnished to Every Student Easy Monthly Payments

You don't hwe to have even the small prico of the cnurse to start.
nal eharge this 1Py for it in small monthly amounts-—so small that
2 pieces of labo, The ehek of ¢
different chemic chemistry onf

Please send me at o

: $ nee,

without any obligation on my

part, your free Bncl. “'Oppnrtuni-
for Chemists,” and full

You can
you won't feel them. /
rur course is very low, and includes everything, cven the
there are no extras to buy wi ith our cour Our plan / ticulars ahout the Experfmental Eqi
o ment given to every s*ndent. Also p! QﬂiB

and chiemic of monthly payments plares a chemleal ed reach of er
ve us the / tell me abnut your plan of paymenl and

We give to crery studeat w
chemical equipment, including
tus .m-l supplie
1ese comprise
imentul work of the
rves nat eply as A
[ useful  Inboratory ace
countless e\uexl.nents

The ﬁ'(c(; evervonie  Write us and let us explain our [l in
Yor the outfit oppartunity of showing you how you cun quallfy for a hlghly tralped / sour special 10 day offer.
sory for | ming technical positlon without even ulving up your present employment

Special 30 Day Offer

sldes  furnishing (he student with his Experlmental /
ipment, *ve are meking an additional special offer for NAME oo
while onty.  Vou owe it 10 to find out -

bl

E
CHEMICAL INSTITUTE ;:').: “H \\‘rlte}lm’!{m‘_ (f‘nr [n.ll‘ 1oy i anid free /
OF NEW YORK, Inc. Hens one whiie Te 15 Tren. 16 vaur mind, "'Sr“""”"” / ADDRESS

write your name nnd address on a posta

HOME EXTENSION DIVISION 3 it to vs. T’m. B mt(‘ vr yiu do, act toda

this offer fs

66-R—WEST BROADWAY NEW YORK CITY DON'T WAIT—MAIL COUPON NOW! /CITY
. '
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The EXPERIMENTER

is now combined with
SciENCE and INVENTION
into a new and greater
SCIENCE and INVENTION.

These two great magazines are
now ONE. The Bigger SCIENCE
and INVENTION will carry, in
complete form, all the best de-
partments of the merged

EXPERIMENTER.

This means more, useful, interesting
material for your money than ever before.
Not only all the great scientific achieve-
ments of the world but also all the ex-
periments of value.

The Price of the New SCIENCE AND INVEN-
TION Is Only 25c the Copy.

SOLD ON ALL NEWSSTANDS

EXPERIMENTER PUBLISHING CO., Inc.
53 Park Place New York, N. Y.
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manner. He touched a button conveniently
placed near one end of his desk and it was
only a moment before there appeared, in
one of the doors, the face of a very stern
individual, e\1dcntly of Irish extract: on,

‘\lullm:, cote in and have a cigar.’

“Yes, sir, thank you, and it's several days
T've been \\'ithont one of these,” he said,
rolling the Corona y Corona between his
fingers. “And who is the culprit you would
have me be getting now, Mr. Kahn?”

“Mullins, I've run up against a snag. I
bet with an Irishman before I thought.”

“And ye should know better, at your age,
Mr. Kahn.”

“But, Mullins, I want you to get me out
of it.” And then followed a full explanation
of the whole silly business with fitting re-
marks by Mr. Kahn concerning the habits
and characteristics of Irishmen generally and

sad asides as to how he, Mr. KKahn, was a -

man of his word and was about to lose his
daughter by his own foolishness.

Ten minutes later, Mullins, with another
Corona y Corona in his pocket, started to
checkmate the young man who was intent
upon so rudely taking the banker’s pearl of
great price. As a start in the matter, he
called up the Machilenny household and in-
quired where the son could be found. He
was told the exact spot.

That, Mullins considered a good day’s
work. So he went home to enjoy a quiet
afternoon playing bascball with his youngest,

The folIowin;,r morning, however, when
he heard the buzzer ring in his little room,
he started repenting, and continued repent-

ing, as he walked up the steps toward Mr. -

Kahn's office.

“Damitall, why didn't you get that kid?”
was the greeting he reccived.

“But, Mr. Kahn, a’man can't be interfered
with when he's playing the market. Fle needs
all his attention to keep those bears and bulls
{rom the door. Ye told me as much once
versel{.”

Then followed his information as to the
Machilenny whereabouts.

“You go down there today and watch him.
He's probably at work by now making an-
other thousand.”

“And it’s the last one he needs,” thought
Mr. Kahn, as a clerk laid a memoerandum on
his desle upon which was penned the follow-
ing inscription:

“Machileany, $8,791.13.”

It was, frankly, too much, this young whip-
persnapper making any such sum—and on
the market, at that. But, of course, one can-
not expect Mr. Kahn to keep absolutely
abreast of the scientific times. That is, not
until idventions become better paying propo-
sitions.

Mullins, being anxious to do a friend a
good turn—and Mr. Kahn was his friend—
set out immediately for Fourteenth Street.
Arrived there, he looked carefully over the
faces of the men in the place. There was
no trouble at all in fAnding his man {from
the description given him. And he found
him, sitting quietly in a chair in the rear
half of the room.

“Now, I'll just take this youngster to the
boss on thc pretext that he wants to see him,
Once I get him there, his blood'll be on the
boss’s head, for I will have done me duty
and the kid will not have made the neces-
sary money.”

But, being experienced in his line, and
having a few dollars in his pocket, and
knowing the reputation of the Machilenny
account at the Heuse of Kahn, Mullins con-
sidered it good business to follow the doings
of the lad with a few dollars of his own
before taking him away; besides, it might
be much better to wait until the close of
business, there would be much more chance
then of the lad coming with him, Mullins
knew that Mr. Kaha could close the shop—at
a moment’s notice—by a few simple words.
I{ he did not close it entirely, he could at
least cause it to refuse the patronage of

3 3
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Machilenny, So, being kind hearted, and
needing a new overcoat, Mullins decided to
let the boy have his play for the remainder
of the day. That would be time cnough to
close down on him.

Machilenny had been plaving the last two
days on a motor stock to good effect. He
had so much money on it, and was gambling
so much daily, that his nerves were in
frazzles. He did not even go to lunch, He
had begun this morning b\' playing it lor
a rise and had posted 8300 for a margin.
The stock, of course, had »mmedxately taken
the jump. The manager of the shop had
been distinctly uncordial to him Jor the lust
three days. In fact, he had told him only
yesterday that if his winnings continued for
a couple more days, as they had iu the past,
he would refuse to take any more orders
from him. And, besides, the manager suid,
James’ habit of holding his hand to his leit
car made him distinctly nervous.  In fact,
he went so far as to intimate that the gesture
was seriously interfering with his sleep at
night.

The manager was coming across the floor
now. James kunew that his time was up.
No more winnings and just a little short.
He was listcning at that momen: to a two-
point rise in an oil company which waus
coming through the receiver. Quickly re-
moving his hand he darted to the other side
of the room aund, by putting the crowd of
investors between himself and the manager,
reached the cashier and placed $1,000 on the
stock—his largest sum so far, and the limit
set by the house on margin investments.

The manager feit his heart siuk, but the
cashier had handed James the slip before
the manager reached him.

“That’s all, young man.” he said 1o James,
and turning to the cashier said, “Joe, this
man”—pointing to James—* is not investing
with us any more. We cannot handle his
business.”

James was so busy he had lost account of
the money he had in the hank. In two min-
utes the ticker told the story. James col-
lected $1,825, which was his gains, less com-
mission to the house.

With the total check for his day's win-
nings, he almost fell aut the door. He leaped
up the steps to tell Alfred that it was all
off, and to see how much money he lacked,
There was at least a month left of the
stipulated time; so he thought that he could
earn enough to supplement ¥

But as he was coming down the stairs to
eat—he hadn't had hmch for three weeks
for lack of time—2Alullins laid his hand on
his shoulder

“M Imhn wants to speak to vou. Get
in thxs cab,” and he held open the door
to a taxi.

James was too dazed to do anything else,
and anyway, he had to deposit the checks.

At the bank, he made the deposit and
asked for his balance. Tt was, to his mo-
mentary surprise, $10,372.18.

“Now let’'s go see Mr. Kahn,” he said,
turning m MuHms, who was a bit grouchy
because of the lu~> of tnc overcoat,

Years after, w hen ]amcs Michael Machil-
enny had grown rather stout of paunch from
too much work over a well-palished and
heavily-glassed mahogany desk in the House

- of Kaln, the clerks would tell each new
man who came into the employ of the bank
how James got his position, because he
walked straight into the old man's office and
said, “Pay me” Of course, his rise wus
more rapid than usual, because he had later
married old Kahn's daughter.

LUCKY HUSBAND

“Oh, Charley,” sobs the young bride, “it’s
awful. T was .. . right in the middle of
making a fine cake . .. and listening to the
radio set . .. when the tubes burned out

..and I couldn’t hear the rest of the
recipe. . . . What shalfl T do?”

Portland Oregonian.

1353

Now Formica Offers
Complete Panel Service!

ORMICA has improved its service to the American Radio

manufacturer by offering completely decorated and finished

front panels. The decorations are done in gold, silver and
other colors by the Veri-Chrome process. They are by far the
most handsome panels in use in radio today—and the panels with
the most permanent finish and surface.

This service is now extended to those amateurs who wish to
assemble certain well-known kits. In numerous instances the
Formica Veri-Chromed panels is part of the kit offered by the
manufacturerr.

Dealers are supplying kit builders with the following com-
plete Veri-Chromed Formica panels: Bremer Tully, Counter-
phase, Nameless and No. 1; two sizes of Best’s Superheterodyne,
7 x20 and 7 x 26; Browning Drake Four-tube National Receiver.

Formica panels in all the usual standard sizes
are sold by most good dealers. Each panel
is packed in a neat individual envelope.

Write for booklet “W hat Formica Is”

THE FORMICA INSULATION COMPANY

4618 Springrove Avenue - Cincinnati, O.

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS
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and LightningWon’t

Harm Your Set
The National Board of Fire Under-

writers specify that an approved
Radio Lightning Arrester must be used
with all out-door aerial installations.
Protection is easy. Insure your insur-
ance and save your set with a WIRT
LIGHTNING ARRESTER (listed as
standard by the Underwriters Labora-
tories). The cost is a trifle.

The WIRT LIGHTNING ARRES-
TER is an approved air gap type,
made of bakelite giving ample insula-
tion, with brass terminals moulded in
bakelite, far enough apart so that there
is no leakage. A ‘‘petticoat” of bake-
lite shields the arrester from water
and dust. Handsome and rigid. Lasts
a lifetime. Easy to install. Full direc-
tions on box.

THE WIRT LIGHTNING ARRESTER
IS LISTED AS STANDARD BY THE
UNDERWRITERS LABORATORIES

$l 00

Wirt Lightning Arrester.
Wirt Insulator

When you install
1T~

unr ort lhe wire by

preventing sagging
and swaying.

Sold by Leading Radio Dealers

WirtT{JoMPrANY
PHILADELPHIA. PENNSYLVANIA

Makers of Dim-A-Lite

A Guaranteed Kadio Tube
Wlthln Reach of All

you as it has
Send your

. parcel post.
$7 .00
EACH

(w l(h standard base)
Dealers, Writo for Discounts

GEM TUBE CO.

Dept. N. 200 B'way, N. Y. City
220 So. State St., Chicago, Il
Lafayette BIldg.. Detroit, Mich.

Insure your
Subscribe to
Experimenter
N VY, C

copy reaching you each
RADIO NEWS — §2.50
Publishing Co., 53 Park Place,

" but imperfectly done.

Correspondence for
Readers
(Cal'[mu(d f/mh [’(7](’ 1302)

a metal spring, would almost certainly
amalgamate and ruin itself and the mercury.
The supply of thermometers ran out; the
physics laboratory had no more mercury;
so my experiments were stopped, while yet
It wasn't much later
that I managed to purchase an Audiotron.
double filament and tubular, and forgot all
about any other type of detector than the
vacuum tube.

At any rate, I found that the mercury
detector was practical, though not how good.
It is probable that the use ol a carbon point
and a carbon cup would result in a suc-
cessful and satisfactory detector, although
one which would pro‘nblv be easily Jarred
out. A metal which failed to amalgamate
with the mercury could be used as a point
in it, of course, and perhaps with success.
At any rate, any appreciable presence of
another metal in the mercury results in a
rapid depreciation of its value for rectifica-
tion purposes.

I wish it were possible for me to obtain
one of the old Barr detectors now; merely
for a souvenir since experiments in that
line are not of unmcdxatg interest, although
there are, undoubtedly, a number of details
yet to be learned about the performance
of the mercury detcctor,

If there is any doubt about the business
working, I hope that this will dispel it, as
well as encourage experiment; since but
small expense can be attached.

L. W. Hatry,
¢/o The Hartford Times,
Hart{ord, Conn.
December 13, 1925.

A Radio Sounder and |

(nterference Eliminator
(Conlinued from page 1284)

UL I

sets up a harmonic of the fundamental fre-
quency of the wirce; the first harmonic, in
fact, with its node rcstn,fv on the ridge of
the diaphragm, and the muximum amplilude
of vibration midway between the node and
the extremities of the wire. When the
vibration is reasonably active, this amplitude
causcs the wire to exlend up and down as
much as an eighth of an inch. (Pluck a
violin string, by way of illustration, and note
the distance it passes through in the plane
of its motion.) If we place a contact over
this point of the wire where it reaches its
maximum amplitude, the contact will engage
the wire and actuate a relay. We have now
cstablished a ra - unique system with in-
numerable possibilities for radio control.
The point might be better illustrated by
asking the rmdu to consider a piano with-
out the keys, with only the wires. cach wire
surmounting a receiver and hearing on the
ridge of the diap 'm.  Over ecach wire
i3 a contact to engage the wire as it gocs
into motion. It is wnderstood that the re-
ceivers ultiple and connected to

are in mt
a radio receiving sct.
Do you net see that from

a distant point

you have a control system which admits
of as many missions as you have piano
strings? ng (\V)urnnnls at the university

ited a very interesting phenomenon in
connection with this particular phase of the
system, perfectly logical, but somewhat hard
to credit until tried. A compositc musical
note, consisting of different frequencies, such
as a musical chord, was transmitted by radio,
passed into a receiving set, and thrown into
such a system as described. The musical
chord sought out the various wires making
up the chord and set them in vibration, all
at the same time; hence, the device will act

illust
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separately or compositely. It has also been
found, that a number of different wires
stretched on tlie same ridge respond sepa-
rately or compositely.

It might be mentioned that, during many
experiments, we uscd as a test against inte
ference, a 4-kw. rotary spark set, operaied
within ten feet of the model, without natice-
ably disturbing its function.

This paper may be kummarized by say
that this patent embraces the following
bilities: a means ol increasing the ratio of
signal strength over that of ordinary inter-
ference; a sounder emitting a loud and
pleasing signal, and obviating the use of
head-sets ; the possibility of operators, dur-
ing stand-byv periods, or at night, putting
their sets on call enuncm#ov:, and, finally,
it opens up a field of development in radic
control which depends on a very simple
mechanical selector and differentiator.

In concluding, most hearty thanks are
extended to Capt. James A. Code, Jr., for
the facilities, in the way of research and
development, so kindiy placed at the writer’s
disposal, while he was conducting this re-
search work at Ohio State University; to
many friends among the student hody, some
of whom spent loug vigils, ofttimes until
the sun was up in the morning; and to
Professor Caldwell, of the electrical engi-
neering college, and Professor Blake, of the
department of physics, without whaose help
and encouragement progress would have
been extremely hard.

my

How Radio Tubes Are
Evacuated

(Continued from page 1283)

volves the Gaede principle, with certain im-
portant 'mn'uvcnen‘s

Fig. 5 shews the principle of construc-
tion of pumps of this kind. They consist
of a drum set eccentrically inside a cylinder,
s0 that the drum touches the cylinder at one
point. One or more pairs of steel crosshars
are set in slots in this drum and held apart
hy springs, or otherwise. so that. during
rotation, they bear constantly against the
inner wall of the cylinder. The air from
the buldb being exhausted, expands continu-
ously into the space N, and is swept along
and out of the exhaust by tlu flapper bars.
These pumps are sealed with oil. They are
operated with motors and, when turning
over at 200 to 400 R.P.M.. they are rapid
n action and effective in producing a vacuum
as ISw as the vapor pressure of the oil
The best of these pumps will give a pres-
sure of 1/1000-mm., or somewhat better. A
10-quart container can be pumped down to
2/1000-mm. in about ten minutes.

High-speed power-driven pumps of this
pattern are heavy—perhaps 100 pounds in
weight—and costly, listing at abeut $230 ¢
3300. The cost lies largely in the CaI‘C“I]
machining of the parts necessary for efii-
cient operation.

AN EFFICIENT SMALL PUMP

A 51mp“ﬁmt|on and, in some respects. an
improvement, of this demgn has heen made
by an American manufacturer. who has

placed a complete small outfit, including .

pump and motor, on the market at 885,
Such an outfit is to be recommended to
experimenters who wish to work to pressures
around 1/1000-mm. For the evacuation of a
large volume, this small pump is, natur-
ally, slower than a larger one--40 minutes
being required to bring a 10-quart container
down to 2/1000 mm., and 90 minutes to
bring it down to 1/1000 mm. he amateur
experimenter, however, seldom deals with
large volumes, nor is he seriously concerned
over the amount of time taken up in his
operations, provided this time is not unrea-
sonably great.

The rotary oil-sealed air pumps renresent
the highest present development in the way
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COMBINATION PLIER

(‘amhination  Plier, Wire Cutter, Wire
Former and Wrench.  Drop forged, slender
but exceptionally strong. 6 inches long.
No. 202—Combination Plier, Wire Cut-
ter, Wire Former and Wrench....... 75¢

RADIO TOOL SET

This is the handiest set of tools ever made
for Radio Work by the makers of the famous
“YANKEE” Tools. It contains the follow-
ng: 1 Ratchet Serew-driver, 6% . in. long
holding all attachments; 1 Blade, 5% x
3-16; 1 Blade, 3% x %4 ; 1 Blade 234 x %4 ;
1 Countersink; 2 Socket Wreuches for all
small nuts; 1 Reamer to enlarge holes in
panel from % to %; 1 Wrench, one end
5-16" square or hex. for jack, other 15”
hex., etc.

PRICE per set—No. 701............ $3.00

SIDE CUTTING NIPPER,
LAP JOINT

For cutting all kinds of wire. Jaws hardened
and oil tempered. Natural steel finish with
polished jaws. I.ength 6 inches.

PRICE—No. 201 ........cooivuunnne. 75¢

CIRCLE CUTTER

Especially designed for the Radio Construc-
tor, Made of the finest material and cqmp-
ped with the highest grade high steel cutting
bits. It does three thmrs at once. It drills
ity own pilot, cuts out plug and puts bead or
scroll around the hole in one operation.
Cuts holes 34 to 4 in. in diam.
PRICE—No. 402 .................. $3.00
01, Same toal but smaller and not fitted
with head or seroll in one operation.

PRICE—No. 401 .................. $2.00

SCREW STARTER and DRIVER

Holds any screw by its slot with a firm grip.
makes it easy to place and start screws in
difncult places. Just the tool for the Radio
Construetor.  All parts heavily nickeled and
polished.

PRICE—No. 304

ELECTRIC SOLDERING IRON

A perfect tool for Radio Work. Operates
cither on 110-volt A.C. or D.C. The heat
clement is of Nichrome, which prevents over-
heating and assures the desired even temper-
ature.  Size of Imn 10% i long. A 4-ft.
cord and plug is furni 1

PRICE No. 800

HAND DRILL

cially designed for Radio Work by the
nakers of the famous “Yankee'' Tools. A
hes ful balanced, small, 1!0\\'um] drill with
4 10 1 ratio of gears for speed. Special chuck
$-32" ca 7 ¢ drill, mostly

furnished il or m;]._sc‘s. Length
aver all, 9/: in.  Weight 114 1bs.
PRICE—No. 302 .................. $2.75

- number.  All poods are shipped f\ce of !"m:portauon charges to all parts of
*d States and pozsessions the same day as

he order is received

MONEY REFUND GUARANTEE

T weu ave siot satisficd money will be yvefunded on rehwrn of goods.

THE

RADIOGEM CORPORATION

New York, N. Y.
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Takes the MYSTERY
out of RADIO!

100,000 SOLD
514 PAGES

1.C.S.
RADIO

HANDBOOK

Compiled by
HARRY F. DART, E.E.

Formerly with the
Western Electric
Co., and

Army Instructor of
Radio. Tech-
nically “edited by
F. H. DOANE.

E A RADIO expert—it's easy for the 100,000

who own this compact, complete Radio Hand-
book. Written in good, plain, understandable
language. Crammed full of facts, every one use-
ful and important. Explains how receivers and
transmitters work, how to build and operate
them. Whatever you or your friends want to
know, it’s here. Will save you many times its
small cost.

TELLS ALL ABOUT: Electrical terms
and circuits, antennas, batieries, genera-
tors and motors, electron (vacuum)
tubes, most receiving hook-ups, radio and
audio frequency amplification, broadcast
and commercial transmitters and receiv-
ing, super-regeneration, codes, license
rules. Many other features.

Nothing else like it. Make this extraordinary
book your radio library—just this one little
giant is all you need. Everything in one index,
under one cover, in one book, for one dollar.
The biggest dollar's worth in radio today. Com-
bines the knowledge of many expensive works,
Buy this and save the difference.

Just mail the coupon with a dollar bill and
your name and address, and this 514-page 1. C. S,
Radio Handbook will be sent to you by return
mail. Note the other good books listed below at
low prices.

N ————— TP

INTERNATIONAL CORRESPONOENCE
SCHOOLS
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of pumps easily usable in shop work, and
can be made to run effectively for hours
with very little ‘attention. They are limited,
however, to the production of vacua which,
in practice, are not generally better than
1/1000 mm.; and, to be truthful, are, under
shop conditions, usually considerably worse
than this.

In turning to the description of pumps of
Classes 5, 6, 7 and 8, we come to what are
more strictly “laboratory pumps.” These
pumps need skilled handling; but when so
handled, are :capable of producing the high-
est degree of vacuum which has ever heen
attained up to the present.

PRINCIPLE OF THE MERCURY PUMP

The “stationary” mercury pump of the
Sprengel pattern was introduced many years
ago, but has still its applications in the
laboratory for work where speed is not
necessary. The design is attractive to ama-
teurs since it is simple and cheap.

Fig. 6 shows how ecasily one can be con-
structed from a funnel, I7, a piece of rubber
pipe and a long glass tube with a side en-
trance near the top. It is important that
this long tube be considerably more than
30 inches from the side inlet to the bottom.
The principle is easily understood. The
flow of the mercury through the rubber pipe
must be ad)ustcd so that successive drops,
filling the entire bore of the tube (the bore
should be | to 2 mm.), and perhaps 4 to 5
cm. apart, fall continuously past the side
entrance, A, to which the bulb to be ex-
hausted is attached. These drops of mercury

”

act as so many pistons, the air from the
bulb expanding into the successive inter-
spaces between the drops and being thus

carried down and finally discharged through
the mercury at the bottom. The mercury
must be removed from the receptacle at the
bottom and poured into the funnel at the
top, as required.

FOR THE AMATEUR'S USE

Since a pump of this pattern may be uscd
quite conveniently by an experimenter in
exhausting a radio tube to any desired
vacuum, it will be worth while to describe
a special form devised by Guichard, in whick
no glass-blowing work is required. The
Guichard pump can be put together for a
very small sum of maoney, probably not more
than three dollars. The principal expense is
in the mercury necessary {o operate it
Mercury, at the time, costs about
one dollar a pound.

The capillary tube, BD, of the Guichard
pump (IFig. 7), ought to be 125 cm. long
and of 1 to 2 mm. bore. It is shown in the
figure curved up at the bottom, although
this is not esseutial. At one side, near the
top, is a small hole (H) through the side
wall into the bore, through which the drops
of mercury enter. The capillary passes
through a rubber stopper, S, and has in-
verted over it a long glass tube, of perhaps
1 cm. diameter, which communicates at the
top directly with the bulb to be evacuated.
A third tuhe (T), of small bore, runs down
at the side of the other two and all three
are enclosed in the larger tube (M), which
fits tightly over the rubber stopper. At the
top is a funnel communicating with tube T
through a rubber pipe provided with a pinch-
The receptacle, C, at the bottoni. en-
ables one to transfer the mercury from the
bottom to the top without stopping the
action of the pump.

To start the pump into action against
full atmospheric pressure, it is necessary to
bring the mercury level up to the hole, H.
A considerable volume of mercury is. there-
fore, necessarv, constituting an item of some
expense. This design is thoroughly practi-
cal and will evacuate radio bulbs in a satis-
factory manner. The design of Fig. 6 is
faulty in that the rubber tube at the top
is almost certain to allow air to leak in.

PRACTICAL OPERATION
Suppose now that we have one of these
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pumps set up and wish to eviuate a radio
buldp with it. It is not sufncient merely to
stick the bulb on the outier of the pump
with a piece of rubber tubing und then go
ahead. The evacuation must be carried out
carefully and in a certain manner. First,
the bulb must be provided with an outlet
tube with a constriction, as shown In A
(Fig. 8). This outlet tube and, also, the
pump connection, must ncxt be couted with
a thin layer of sealing wax, by heating the
glass gently in a blue gas flame—not in a
smoky, yellow one—and then rubbing the
stick of wax on it. Never heat the wax
and rub it on the cold glass, as a connec-
tion so made will leak air between the wax
and the glass. Next, the bulb should be
sealed on the pump by gently warming the
two tubes and working the wax together
into a smooth sheath with wetted fingers.
A suitable support must, of course, be sup-
plied for the tube at this stage.

Now start the pump into action. Next,
wrap the radio bulb, H, with a laver of as-
bestos paper, and wind about this a number
of turns of No. 24 or 26 nickel wire,
through which current from a 110-volt A.C.
or D.C. circuit can be passed. The current
will bring the wire up to a good tempera-
ture and heat all parts of the tube thor
oughly, thus dislodging water vapor and
other gases from the glass and metal parts.
During this heating, a wad of cotton, wei
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with cold water, ought to be kept on the
metal base of the tube—otherwise the base
may fall off, due to softening of the cement. |
Heating during evacuation is essential to gei
good results. The heat may, of course. be |
applied with a gas burner, but the electricul
method is the better. The heating ought to‘
be- kept up an hour or so, and the pump
action for, perhaps, two hours. ‘

During the second hour ol pumping, bat-
tery leads ought to be brought up against
the filament terminal stubs on the tube bise,
so that the filament glows brightly, a few
seconds at a time, for an aggregate time
of perhaps one minute. At the end of the
second hour, bring a pointed blowpipe flam
against the constriction in the bulb outlet.
and heat carefully on all sides until the
flame turns vyellow. Then draw the bulb
gently away, the pump still being in opera-
tion, and melt the film of glass down 1o
form a ncat globule on the tip of the bulb.

It these directions are fallowed, a thor-
oughly satisfactory vacuum will be obtained
—excepting that mercury vapor at a low
pressure will be present in it. This mercury
vapor will do no harm in many uses to
which the tube may be put, especially for
detection. It is, in fact, not impossible that
the detecting action might be improved
thereby. The mercury can easily be elimi-
nated during evacuation, if it is so desired,
by the use of a freczing mixture, as we
shall explain in our next article.

The description of pumps of Classes 6, 7
and 8, which are the types used in research
laboratories for the production of the highest
vacua, such as are needed in investigational
work, must be deferred until next month.
At that time we shall also describe how
vacua <an be improved, through the use of |
freezing mixture, solid absorbing agents and |
electric discharges.

SAVE THE FILAMENTS

It will probably be an old story to hcar
what dire results may come from trying to
use the VT's in the radio receiver to light
up the room or to illuminate the interior of |
the cabinet. The modern tubes are maile to,
operate properly with but little illumination
coming from the filaments. In fact, these
tubes are known by the English as “dull
emitters.”

Nothing is gained by burning the filaments
brightly; on the contrary, much may bhe lost.
Remember that when the voltage on the fila-
ment of a tube is even as little as 10 per cent
above the voltage it was designed for, the
life of the tube may. be cut in half.

Straight LineWave Length Condensers
Vith Low Loss Self Balanced (oils

These are the identical units which have s
made the FRESHMAN MASTERPIECE 50
factory built Receivers the World’s Greatest —_—
Radio Sets - - - - . . . . . . . °
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written 1n plain everyday English, together with actual size schematic

wiring diagram are furnished with every FRESHMAN “TRF" Kit
Sold by Authorized Freshman Dealers Only!

CHAS. FRESHMAN CO., INC. [5map duilaing New York
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HE utmost possible protection

against leaks and losses in the cir-
cuit is afforded by Radion—The Supreme
Insulation.

Radion Panels reduce surface leakage
and dielectric absorption to a mini-
mum. Their beautiful surface finish
adds to the attractiveness of any set.
Radion Dials match their beauty of
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effects.

Radio dealers have the complete line
of Radion low-loss parts. Manufac-
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write us for prices on moulded parts.
Send for catalog.

FREE Booklet,
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Own Set,”
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| women’s hour.

When Nations Listen [n
(Cou/mmd f, om paJe 1266)

T B

Shrew”; and the Richman dance orchestra—
juzz and Shakespeare following each other.
Radio is a faithiul reflector of life.

It will be a long time before we forget the
night Belle Bennett came to WRNY. She
brought with hel Vera Gordon, who was
the mother in “Humoresque”; and told how
this fine interpreter of Jewish character had
Lelped her when she (Miss Bennett) was in

distress. Then Miss Gordon paid a sincerc
and generous compliment to the younger
woman. But the thing which followed was

thie dramatic sensation.

I asked Miss Bennett to try to put inio
words her climax scene in “Stella Dallas.”
She never tried it; but, suddenly, the in-
spiration came to her. She was the Irish
woman who comes to the woman of her
hushand's choice, offering to divorce him
that the lovers may have each other. She
was the dignified, but kindly, rival; she was
again asking her rival to take not only her
husband, Stephen Dallas, but her own daugh-
ter, whom she loved, that the girl might be
free to wed, and not tied down by such a
mother as Stella. The listeners were in
tears; and I doubt that anything more beau-
tiful has ever been broadcast.

WOMEN'S CLUB ACTIVITIES

Turning to entirely different activities, [
wish to say just one word of the club
Mrs, Edgar Cecil Melledge
has done splendid work, and those who
listen in on these events will hear the fore-
most women in every field of life.

Again the meeting place.
Chinatown, fashionable Riverside Drive and
Parlc Avenue, the Battery, Yorkville—all
have been answering to their names in the
roll call of WRNY's “Side Walks of New
York,” and all are getting better acquainted
with one another.

Once more of the theatre. Stars of “The
Enemy,” “The Vortex,” Channing Pollock,
the playwright himself, and those whom 1
mentioned above, have all been with
WRNY’s big Broadway Revels.

And such novelties! Did you come back-
stage with us at “Twelve Miles Out” and
hear the creaking of the boat, and the orders

of the stage hands—or, on another night,
were you with us backstage at “Ear] Car-

roll's Vanities,” where so many of the pret-
tiest girls were? Or were you aboard when
a phantom ship sailed out of a phantom port,
and able-seamen enacted a sailing vessel
leaving port, entering a storm and fAnding
calm again?

Or when Homer Croy, Will Irwin, Joseph
Auslander, Inez Haynes Irwin and Dorothy
Scarborough held the WRXNY Literary
Round Table discussion? Every newspaper,
it scemed, had a big story about it.

Of course, the popular music goes merrily
on; and you can be sure of grand opera and
concert numbers almost any time you tune
in on WRNY

T'll see you again next month,

Radio Experts Discuss
: Future Problems
: (Continued from page 1255)

high-power broadcast stations, all using good
programs, would suffice: and the elimination
of an attempt to entertain on the part of the
small, local stations, confining their work
to reports and local news happenings, would
greatly advance the radio art.

“F urthcr—»—d very marked diminution in the
amount of jazz, most of this second-rate
jazz, which is now being broadcast. and an
increase in the proportion of really good
music worth listening to, would be a fine
thing for radio and a long step forward in
educating the American taste in good music.”

N

The Bowery, |
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Build the Set That
Holds 4 World’s Records

The receiver that brought in stations
6,000 to 8,000 miles distant with loud
speaker volume night after night. All
records fully verified.

Holds World’s Records

(1) Longest

For

distance ever received on a
loop aeri 8,375 miles.

(2) Most consistent recepti
6,000 to 8,000 miles d

grams i(n three months.

n of stations
ant—117 pro-

(3) Brought in 6 different .stations in 214
hours—atll over 6,000 miles.
PRICE
Complete Set of Parts..........vone $89.00

(Includes all parts necessary to make an
exact du'mca‘e of this \vonder‘ml receiver,
together »\nh blue prints and complete build-
ing instructions.)

Story of development and proofs of
sent on receipt of stamped
addressed envelope.

Scott Radio Laboratories
39 S. Dearborn St. Chicago

Dealers and set builders write for discounts

THE SIMPLEST PRACTICAL
RADIO SET MADE

100

RADIOGEM

The

. detector m
mie., ete.
plnuly tho

: "
THE RAD[OGEM CORP.
\GG-R W. Broadway New York City/

PATENTS

S. (‘OLDSTEIN chlstered Patent & Trade Mark Atty.
pe U. 8. Patent Office,

1440 BROADWAY. N. Y ClTY - Tel. PENN 4287
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NO FUNDAMENTAL CHANGES

. J. H. Dellinger, of the Bureau of
Standards, considers that radio has come to
stay, and that the problems that confront
the radio engincer are many and varied.
He says

“My g general reaction to the present situa-
tion is one of pronounced optimism. I can-
not help feeling that radio broadcasting has
now arrived; that it 1s no longer a merc
source of wonderment to the public, and that,
on the technical side, radio can be consid-
cred as substantially stabifized.

“I must hasten to add :hat I have no
thought whatsocver that we are at the end
of progress, and even of very great progress.
There will unquestionably be great advances
in the character and quality of broadcasting,
and great extensions of miiigation of the
numerous annoyances and difficulties now
hcsettinLr broadcast reception. Nevertheless,
it is clear that there will be no changes in
any wise comparable with the original rise
of broadcasting itself. I believe tlll\ s gen-
cmlly recognized and that the many workers
in this fAcld now feel that they can go for-
ward confidently to perfect the service which
radio can render.

“As I have said, the technical problems
in radio are numerous enough. I feel that
none of them is outstanding, however; and
that the means of solution arve fairly well
recognized for all of them. There are lim-
ited times and places where substantial per-
fection of radio service can now be found.
‘Thousands of persons are now listening in
their own homes to wonderful musical pro-
grams and nationally impertant subjects and
events, with never a blemish of acoustic im-
perfection. The great probiem of radio
engincering amnd industry is to extend as
rapidly as possible the areas and times in
which this perfection is available.

OVERCOMING INTERFERENCE

“We shall probably never wholly rid our-
selves of interference, but it is being steadily
overcome. The increase of power which is
going on in many stations is doing a great
deal to overcome both the natural interfer-
ence (static) and elecirical interference from
various sources. Campaigns of education
are assisting greatly in the mitigation of in-
terference from electrical apparatus and
radiating recciving sets in different localities.
The replacement of spark and other broadly-
tuned transmitting apparatus by continuous-
wave appara‘us, and the hclding of trans-
mitting stations rigidly on their assigned
frequencies, are bringing the solution of
station interference.

“The problem of fading is still with us,
but the great progress in interconnection of
stations is bringing the superialive service
rendered by docal stativons to wider and wider
circles of listeners. My general feeling of
gratification over the present situation arises
from the fact that this is an era of wide-
spread recognition of the inherent difficultics
of radio and of substantizl progress in elimi-
nating them. A notable instance is the main
result of the 1925 National Radia Confer-
ence; viz., the decision to limit the number
of broadcast stations. With this principle
recognized, it can be expected that much
better progress can he made n the welding
of the whole system of hroadcast stz
into a coherent group with the minimum
possible amount of interference.

APPRECIATION OF THE ANNOUNCER

“The technical side of radio being in a
satisfactory state of progress or actual
achievernent, the ‘greatest problem now con-
fronting radio is in what we might call the
radio art as distinguished from the radio
industry, More specifically, the place \\'nele
the vital questions affecting the future of
radio are now found, is in the radio programs.
Electrical and mechanical instrumentalitics
having been provided with a high degree of
perfection, what actual program material
is going to he delivered to the public by
those who control the stations?
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tions of fifteen years’ experience.

Straight-Line-Frequency Condenser

This newest member of the Hammarlund Condenser family
is rugged, compact and exceptionally effective in distribut-
It has all the famous
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cluding Tsolantite, insulation and one-hole mounting.
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C. L. PARKER

Formerly Member _

Examining Corps,
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Product of
38 Years’
Experience

“Brings in instruments |
lostin other speakers”

“T have listened to many loud
speakers, but never to any
music which can compare
with that reproduced by the
Amplion. The sound is clear,
sweet and well modulated. It-
brings in clearly instruments
in bands and orchestras that
|| were lost in other speakers.
Through my Amplion I enjoy
my radio to a degree I had
never thought possible.”

You will be as appreciative as this gen-
tleman, once you hear your set through  |[IN
an Amplion. Creation of the origina-
4l tors and oldest makers of loud speaking
L[ devices—Alfred Graham&Co. London,
England—The Amplion leads in pop-
ularity throughout the world.

| Enjoy an Amplion demonstration at
your dealer’s. Six models, including
phonograph units, equipped with cords
4/l and panel plugs, $12 up. Write for the
“Amplion Pedigree.”

£

X

THE AMPLION CORPORATION
i OF AMERICA
LA || Suite S, 280 Madison Ave., New York City

Chicago Branch: 27.29 N, Morgan St. ;
= Burndcept of Carada, Etd., Toro.\to 3

ARE YOU THE MAN

to bo first in your town to sell and
demonst POWEROLA, the lamous
5 tube NO-BATTERY ELECTRIC
LIGHT SOCKET RADIO RECEIV-
ER (not &n attuchment), u

D.C. ar 0-11

now sold @y

NEW

utility electric

and musie Alo-

lutely  der Q

¥ by
ws, and all leading
lacal electric light

i
You the Man Who Sees Onportunities Ahead for
Real Money Making?

“You, too, can make Powerola

Send $1.00 for w re.wire
any old o n lits {one
to eight operate

olee Gl

sutisfarto i
lennnd\ of homes

\\ontle‘lml an
are waiting fi X
Write for htc:azmc ternmis and prices at once.

POWEROLA RADIO CORP.
Dept. RN, 1845 Broadway, N. Y. City

“Onc aspect of this question is the com-
mercialization of radio programs. I need
not enlarge upon this as it has been done
amply eclsewhere. The solution probably is
precisely that laid down in the resolutions
on this subject by the Fourth National Radio
Conierence, which, in substance, merely call
for intelligence in the working out of the
problem. An incidental phase of this prob-
lem is the character of the announcements.
Station managers have, perhaps, not re-
alized to what an extent the words used
bv tlie announcers are, to the listener, just
as much part of the program as the SO-
called program material. The psychological
effects of announcements have not yet been
fully examined and understood, and there
seems to he no appreciation at all that some
periods of silence during an evening's radio
program arc not who]ly distasteful to the
1a(110 listeners.

“While I helieve the radio program art is
only at its beginning, I could not complete
this statcment without a tribute to its ex-
traordinary power and value, even in this
formative period. While the wonder and
mystery of radio have now largely disap-
peared. as far as its physical instrumentali-
ties are concerned, it scemrs the world can
never marvd sufficiently over the actual
service of enlighten: ment an(l joy which it
offers freely to all men.”

COST OF BROADCAST PROGRAMS

It is the opmmn of Mr. Powel Crosley,
Jr., president of the Crosley Radio Corpora-
tiOlL that the L)lQQCat problcm that the in-

dustry to face is that of broadcasting,
and the improvement of the programs put on
the : Mr. osley said:

eI [(‘l peaple identified with radio were
asked., \What is the biggest problem con-
fronting the radio industry today? probably
nire of them would say, in general, '‘Broad-
casting.” That is the [oundation upon which
the radio industry is based. Without it, the
manufacture of sets for papular consumption
would never have been started. Without
it, the set ¢ Lrv (oall not exist today.
“More specih , broadcasting is one big
problem. composed "of threc smaller ones
and a host of le plu).nm\ of minor im-
portance. The three principal problems are:
TFirst, the climination of interiereuce, as
now cuu."(l by the great number and prox-
imity of -oadcast  stations; sccond, im-
provement of dependability of reception
(that is, overcoming of static, fading, ete.) ;
and third, improvement of the quality of
nrograms.  The last of these three intro-
duces :mmhrr question—that of the com-
pensation of the broadeasting artists,
“Prohably the first two of these problems
will take care of themselves. As broad-
casting becomes more costly, there will be
fewer and fewer stations, and interference
will be reduced; and as more and more
powerful stations built, reception diffi~
culties (due to static, fading. and thc like)
will be fargely eliminated. The third prob-
lem is, however, warthy of serious study.
“Tmprovement of programs necessitates ob-
taining better and better artists, and this
makes ever more vital the question of where
the funds shall come from to campensate
this talent. Not many of us are p'emrcd
to make definite statements of our opinions
as to how this pr obh m should be solved.
Different plans have been tried in different
localities, with more or less success. In
some countrics, broadeasting is subsidized
by the governments; in others, it is ipparted
by taxation of the people; in our own United
States, it has been, m the main, provided
by radio manufacturers, schools, churches,
ete., with the assistance of national adver-
tisers. At the present time, it is dilficult to
choose the proper solution—but it is cer-
tain that broadcasters are going to find a
solution necessary within a very short time.”
REGULATION IN THE PUBLIC INTEREST

Radio as a public service is the main
thought, in the opinion expressed by Major
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aeneral C. McK.
officer of the Army.

Saltzman, chie. signal
General Saltzman said:
“The most urgent problem confronting
radio today is happily not related to the
technicalities of the art itself. It is the
problem of determining those phases of radia
enterprise that are worthy of continued ex-
istence,
public support.

“The incrcasing use of radio as a means
of international and domestic telegraph cor-
xmpowmnce as an aid to aeronautical and
marine \’IQLIUUI) automatic train control
and o‘dm vital services, has made it impera-
tive, for the present at least, to restrict all
radio activities wit (lghmw himits in the
ether.  That all services within those limits
may be assured of unrestricted development
and technique, it becomes apparent that an
effort should be made to eliminate those
features of service and faulty technique
which tend to retard rather than contribute
to service and development of the art.

“Our annual National Radio Coufer
at which represeniatives of cvery ag
terested in., or affected by, radio have met,
have resulted in consideration and con-
structive recommendations toward the solu
tion of this and other radio problems. Thase
recommunendations, if given proper natienal,
moral, and jegm support, will be conducive
to much improvement in radio.”

_What Harrens
in Vacuum Tubes

(Continued from page 1255)

the other the contral electrode (Fig. 1).
pholunrup'b are taken directly a‘mw
filament axis, so that the front edge of
anode ‘md contral plate appear as mr“vllt
strips, while the filament 15 cowualyd by
the filament supports. In Iig. 2. the lelt
dark &ttl[) is the front edge 0[ the annde,

the right that of the control plate. lhe
thin hools in the center is the filament holder,
In this casc, the ge was + 130
volts and the control ut potential 0
volts, referred to the negative terminal of
the filament. A sharply outlined picture of
the glow discharge is seen. [From the shape
of this glow discharge, we can deduce the
paths of the electrons. In this first example,
the significance of the glow dis arge is
considerably elucidated by the fact tha
conditions of the above-mentionerd th

electron cmission are here comparative
sdtmmd We have. then, *‘*e possibi!
verifying the theory by observation.

a

At thesleft is shown the
arrangement of the ele-
ments of the vacuum tube
used in this series of
experiments.
The filament of the tube
is placed between two
plates, one of which is
. the anode and the other
the control electrode.

Fig. 1

Acttially we gain a deeper
vacuum tube phenomena than that affo
by the theory alone. The i
which presents no very great d
cannot be carried on without certa
matical caleulations, will not be continu
here. It will be sufficient to add a few more
iliustrations to make these relations clearer.

Fig. 3 shows the same arrangement and
voltage as Fig. 2 hut is taken with a differ
ent lens, and without external illumination,
so that reflection from the glass walls of the
tube is reduced.

RESULTS OF VARYING VOLTAGES

Fig. 4 is the same tube as in Figs. 2 and 3
and at the same anode veltage, but with a

further development, and continued
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Used by William H.

Preiss in his “Straight
8" Receiver, R. E.
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dyne,” L. M. Cockaday
in his “L. C. 26” Re-
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Lester L. Jones forsingle
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if it has a loud speaker, either
attached or built in, probably
uses some type of

MILLER

Amplifying Horn

The reason we
say this is because
of the well-known
quality of the
Miller Horn and
the fact that we
make forty - onc
different models,
one of which is
adapted to prac-
tically any radio
on the market.

Miller Horns

whether they are straight, curved
or folding, large or small, are all
worked out on scientific principles
as far as acoustics are concerned.
Then they are built to endure, be-
cause, as they are moulded, they
are accurate in size and their
composition is such that they are
inert, non-absorbing, unaffected
by outside conditions — will not
ciack, split, dry up, swell or rattle.
Surely, Mr. Manufacturer, we can
supply your wants with one of our
models — and at a competitive
price.

The Miller Rubber Co.
of N. Y.
AKRON - OHIO
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nectors  are used by
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STOCK makes connec-
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small negative control element potential.
The space filled by the electrons 1s, under
these conditions, considerably smaller than
in Figs. 2 and 3.

Tig. 5 is the same tube, but with an anode
potential of only + 10 volts and a control
clement potential of + 35 volts.  The re-
sult is that now the most of the charge
passes, not to the anode, but to the control
element.

Fig. 6 is a tube of the same dimensions as
that used herctofore. But in this tube the
anocle as well as the control element are in
erid form. The meshes are very small,
compared with the surface and tlie distances.
The anode potential is + 62 volts, the con-
trol element potential is 0 volts. Uig. 7 shows
the same Jamp with an anode potential of + 69
volts and a control electrode potential of

— 15 volts. Fig. 8 is the same lamp as in
TFigs. 6 and 7, with 462 volts and — 25.

These three pictures show effectively that
the electrons, when, by virtue of the ancde
potential, they reach a certain velocity, and
are not stoppcd by a massive anode platc
will continue in a straight line in their ini-
tial direction.

In this manner, every arrangement may be
investigated by the application of most varied
potentials to the dndividual electrodes. It
15, therefore, not absolutely necessary to
photograph every case, In many cases, per-
sonal observation will answer the purpose.
It can be readily understood how much easier
and more instructive is this method of
studying various vacuwn tubes than very
complicated and ouly approximate theorizing

FURTHER POSSIBILITIES OF THIS
METHOD

A further advantage of this method offers
itself, in that more complicated phenomena
than that of mere electron emission may be
rendered observable, as, for instance, emis-
sions of positive and negative ions, which
are of great scientific value. There are
such manifold things taking place in the
vacuum tube that our knowledge of them is
yet far from exhausted. It is surely to be
hoped that it will be possible, by this method,
to penetrate further into the unknown, ov
as yet uninvestigated, realms of science.

An Easily Constructed
Crystal Receiver
(Couluuud f/ om page 1297) E

o

four inches in diameter and five inches long.
An ordinary oatmeal <container will be satis-
factory. This should be cleaned, and the
edges squared off with sandpaper. It may
then be placed in a warm oven until it is
thoroughly dry, and then coated lightly with
good waterploof varnish. This will prevent
moisture absorption, and make the form
strong and rigid.

The coil is wound with anounciator wire,
which is really admirable for the purpose.
The wire, No. 18, is heavy enough to mini-
mize resistance, and vet not so large as to
introduce obj(c;ionab!e eddy-current losses.
The two thick lavers of parafined cotton
covering [)IO\’lde omellent msulation, and
space Lhc turns just the proper distance.

There are 50 turns of wire, with a tap at

every tenth turn,  The winding should be
S\drtkd about half an inch from one edge,

by fastening the wire end in two small holes
drilled or pdl L,]l\(l for the purpose. A 12-
mch lead should be allowed for connection.
The 50 turns should be wound evenly and
tightly,  The end should be fastened in two
more small holes, and a 12-inch lead for
connection left. as at the start.

The tap leads are made with bare wire.
Annunciator wire with its covering removed
is good. Four 12-inch leads are required.
Mark the tenth, twentieth, thirtieth and
fortieth turns, At each of these, slip a small
screwdriver under the tura and pry it up
htly above the others. Scrape off the in-
sulation at the bulge so that about 4 inch
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“a new 5-Tube Set
with all the power
and none of the
grief of the Supers”
— so wrote Henry
M. Neely, Editor of
Radio in the Home,
Philadelphia.

Get This Book

Write today for this big f{ascinating
32-page booklet which tells how 1ou
can build the truly amazing new
QUADRATORMER receiver. Based
on a new radio principle, five tubes
give remarkable results.

Enclose 10¢ and you'lt have it by return mail
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713 Voorman Avenue, Fresno, California
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of the wire 1s exposed. Then solder the
leads to these hare sections.

When finished, there are six lcads to the
coil: (A) at the start, (B) at the tenth,
(C) at the twentieth, (D) at the thirtieth,
(E) at the fortieth ‘and (F) at the end or
fiftieth turn. (See diagram.)

The inductance has a value of approxi-
mately 172,000 cms.  When shunted awith a
variable condenser of 00025 mfd. maximum
capacity, the tuning range is, approximatcly,
irom 180 to 400 mciers.  The additionul
capacity of an average acrial rcsults in an
actual wave-lengih range ot {rom about 200
to 550 meters.

THE DETECTOR UNIT

This set uses a carborundum detector unit,
comprising a regular hxed carborundum de-
tector and a potentiometer regulating I)m:'nq
voltage 1or contrmh.]n the 'mpe(mmc ot tnc
detector. The potentiometer is of very
resistance and has a ueutral tap, which auto-
matically provides application to the detec-
tor of either a positive or negative voltage.
In this way, the detector impedance may be
made very high or very low, or set at some
intermediate value that affords b(’:t recep-
tion. This adjustment, being made electric-
ally througll movement of the potentmmetel
knob, is positive and simple. Ii the dete
tor tmpedance is low, it dampens the cir-
cuit and causes bz‘ozl(l tuning ; if it is high.
it affects the tuned circuit only slightly and.
consequently, permits the highest degree of
selectivity., It may readily be seen that this
regulation governs the selectivity o1 the set.

The unit has a carborundum detector, a
built-in by-pass condenser, aud clips for in-
sertion of a small flashlight cell. The bias
is adjustable over a positive and negative
range. It is of the single-hole type wnu'
for back-oi-panel or t‘lblg mounting, requir-
ing only two congections, just as dnes an or-
dinary crystal detector,

ASSEMBLY AND WIRING

The panel of the set shown in Fig. 1 is
of hard rubber or bhakelite, seven inches
high and ten inches long. Holes for the
shaits of the switch, condenser and uni
should be located along the center line «i
the panel; with the condenser in the middle.
the unit spaced 334 inches to the right and
the switch an equal distance to the leit.
This simple layout presents a very neat
appearance.

After holes of the proper size are drilled.
mount the apparatus as shown in the illus-
tration. The coil should be attached hrmly
to the rear-end plate of the condenser with
suitable brackets or screws. Dring the leads
from taps A, B, C. D and E 0 the five
contact points in the order named. The leads
should be cut to the proper length and cov-
ered with insulating tubing to prevent shy
circuiting; and u ends Sn\)Ud be sa dch(l
to the contacts. Care should be taken that
the solder does not flow between and short
adjacent contact points,  Connect the end
of F tap lead to the ground binding post
The lead should he insulated with cambhric
tubing.

Connect the ground binding post to onc i
the phone posts and make a conuection be-
tween this lead and the rotary p! termyi-
nal of the variable cundenser. Connect the
aerial binding post to the switch lever. Con-
nect tap contact “A” to the No. 1 binding
post on the detector unit, and connect this
lead to the stationary plate contact on the
variable condenser. Tinally. conmect termi-
nal No. 2 of the detector unit to the re-
maining phone binding post.

AERIAL AND GROUND INSTALLATION

The horizontal portion of the antenna
should be as high above surrounding objects
as possible, and should be at least 100 feet
and preferahty 150 feet long—even 200 feet
is not too much. This will insure good. lond
reception and the greatest range.

We recommend the use of a single No. 12
soft copper enamel-insulated wire for the
aerial, lead-in, and ground connection.
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HORDARSON

TRANSFORMERS

Standard on majority of quality sets

In sets priced
as high as
$2000
you'll find

Thordarsons!

&“ volume? To give it a tone quality com-
@ ] parable with that of the finest receiving
mstruments replace the present audio frequency
transformers with Thordarsons. Your dealer
carries Thordarsons, identical with those
used by nearly fifty leading manufacturers whose
sets are priced as high as two thousand dollars
each. Follow the lead of the leaders—amplily with
Thordarsons. Write for interesting literature.

OZ
Deresnadyne
ADLER~ROYAL
MURDOCK

Types and Prices

cson Super Audio Frequeney
sub- pAI)ll or top mount

; 6-1, §4.50. ars N
Power \mp ifving Tr‘n\rmm( s \1.5 pair. Also choice
Thordarson Toters 'L“’C Power f th
( Thorda of the
A I Thor(lm-s‘on MacMgllan
canditionally gus 1r'mr(=m If dealer cannot M 2y Arctic
supply, order {rom us. wpon 3 Expediticn

THORDARSON, ELECTRIC MANUFACTURING CONRUSSRSHAN,

ormeyr specialists since } and
‘WORLDS QLDEST ANT} LARGEST EXCLUSIVE TRANSPQRMER MAKERS K‘ﬁrgﬂb’&rs

Chicago, US.A. use Thordarso

 YouWill Make a Big Mistake

If you buy a radio cabinet without first getting our free catalogue.
Made in hardwood mahogany finish or solid black walnut. Choice

f 7V2 or 10 inch depth same price. Full length piano hinge and
lid support, both nickel plated. Baseboard free. Beautiful cab-
inets in rubbed finish. We sell Loud Speaker cabinets complete
with grille and silk ready for your favorite unit.

The Southern Toy Company, Inc.

“ Dept. N Hickory, North Carolina

Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a year.
Experimenter Publishing Co., 53 Park Place, N. Y. C.
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SOLD AT ALL NEWSSTANDS
AND RADIO STORES

DETECTOR
TROUBLES

CHAPTERS GENERAL
Each of the six il- TROUBLES

lustrations shown
here represent the
various general sub-
jects covered by
this handbook and
illnstrate it's thor-
oughness.

AMDL]FI ER REPRODU CER™
UBLE

Trouble Finding and Correcting
Simplified for Everyone

68 No matter how much or how little you know of your radio receiver, this new “Radio
Trouble Finder” book is going to be a big help.

Pages It explains the common and special faults of all the standard receivers of today; tells
how to recognize instantly, by various sounds, where the trouble lies and also gives
special simple tests by which you can determine what is wrong with vour receiver. Then

200 for each particular fault there is explained the proper procedure for correcting it.

. All troubles and their remedies are arranged in simple charts so that even the most .
Illustl‘athnS inexperienced radio user will have no trouble in keeping his set at all times in first
class condition.
Slze All parts of the radio set are tllustrated to show the layman how to proceed in correct-
ing faults.
6 X 9 Inches THE PRICE OF THIS BIG BOOK IS ONLY 25c. Everyone can afford a copy.

Keep one around the house for any emergency. Order today by using the coupon

Soid everywhere below, enclosing 25c.
on Newsstands Published by The E. I. Company
. Distributed by
nd Radio Dealers )
a The Consrad Co., Inc., 64 Church St., New York, N. Y.
r-n---—-_n----ﬂ-n- -------- ﬂ-_---H----------------------_--'i
! CONSRAD CO, INC, .
u 64 Church St., New York, N. Y. :
] Gentlemen =1 am enclosing 25c. Kindly forward at once one copy of “The a
: Radio Trouble Finder,” :
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EASY OPERATION
Turn the knob of the detector unit until
the slider 1s at the neutral point of the re-
sistance strip. Place the switch lever on
the contact p:’)int “E7 and slowly rotate the
variable condenser between minimum and

maximom; if no smumu are heard, move
the switch lever to point "D and agai

rotate the condenser. If
this at each of the switch conta
station is heard, center the condenser
point of loudest response: then move the
knob of the detector unit o the point where
signals are strongest.
RESULTS

The finished set was tricd in a number of
Lhomes in Niagara Falls, where receiving con-
ditions are similar to those in the nnuuu 4
of cities—being nel very good nor very
bad. WGR in Buffalo (” mikes) and
WMAK in Lockport (20 miles) were re-
ceived sufficiently loud to be heard plainly
with the phones on the table.  Other stations

necessary, repeat
ts. Wh
at the

included KDKA, Pittshurgh (200 miles).
WGY, Schenectady (250 miles)., WDBZ,
Springfield, Mass., (325 milc\), and several
Chicago stations (450 miles). This was
during April and May, 1923, so we have

cxpectations of greater DX this winter.

The Manufacture of
Modern Low-Loss

Condensers
(Contimied from page ,7/0)
The little perforated strip, which may be
seen in front of the pile of rotor plates
in Fig. 3, is forced over the projcctions at
the end of this sct «f plates, and scrves
to hold them in alignment. This also is
swedged into place.
After this part of

the assembly is fin-
ished, the insulating bushings are inserted
in their sockets, and the end plates and
bearings are assembled. The small ball bear
mg that may be seen in the lower left-hand
corner of the layout is an fmportant fea-
ture in the bearing, as it kecps the shaft in
permanent alignment.
PROCEDURE OF TESTING

When the assembly s complete, the con-

densers are sent to the testing department.

Fig. 4. An inspector testing condensers for
cfﬁcncnc,’ and accuracy. A 1l0-watt oscillator is
used in the tests.

Fig. 4 shows the inspector and the appa
fUl determining the cfficiency and the ac-
curacy of the finished condenser.  An oscil-
lator employing two S-watt tubes, and tuned
to 600 meters, is coupled to a circui in
which the condenser is inserted. When the
condenser is tuned to resonance. the amount
of current flowing in the high frequency
ammeter shows its cfficiency. I the current
is lower than normal, there is a leakage
path somewhere in the condenser, and it \5
discarded. Similarly. the capacitance of th
maximum and minimum settings is cheel \(c’
This must be accurate to 1 per cent, before
the condenser is passed.

Fig. 5 shows a second testing process,
used for double or “Siamese” condensers.
It is the duty of the inspector to check the
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“PLL TRY ANYTHING ONCE”

No doubt it's an interesting habit—but the ex-
pense which follows is not always so pleasant.

is heard quite frequently.

The chance is usually in the other fellow’s favor,— and the expense

yours.

When you buy a B-T product you eliminate chance.
sound engineering and practical design.

Bremer-Tully know how to design enough things of merit that they
No B-T product is re-
put on the market unless both
Tully feel that it fills a real need.

don’t have to paint glowing pictures of novelties.
P ) %y ] ;
leased unless it is supcrior,—nor is any B-T

Mr. Bremer and Mr.

The B-T Counterphase

method of R.F. control is a proved succe
run their race,—the COUNTERPIHASE is just nicely warmed up,—and it's

showed its heels to all of them.

Both the Counterphase Circuit and Torostyle Transformers used there-
2 or 3 stages of R.F. they are unequal-
led,—and no one has ever even intimated that any other wiring diagram
begins to approach the 9-color scheme furnished with 5- and 6-tube kits.

in are covered by B-T patents. For I,

B-T Audio Transformers

will be found wherever dealers carry the best.

there is no distortion in the price.

ciency that is unsurpassed.

use.

“Better Tuning” describes and illustrates B-T circuits.

CIRCULARS FREE.

Bremer-Tully Mfg. Co., Chicago

Insist on getting your money's worth.

B-T Condensers

are not only mechanically superior, but likewise possess an electrical eff-
The wise fan chooses condensers from results,
not advertising pictures,—you will find B-T’s in his set.

Before you buy SOCKETS, DIALS, CHOKES, TUNERS, or any of the
above just look over the B-T parts first,~—and think for a moment what
RADIO experience means in the design and manufacture of parts for RADIO

You are sure of

5. Alot of last fall’s novelties have

The quality is there,—and

Sent for 10c.

| //UMMEL OEALERS BENEFIT 3
FR&M DU.»Q SERVICE AND REPAIR
— DE DARTM ENT
— ™ O

159 N.UNION AV. Dept. 2 CHICAGO, ILL.’

OLESALL
i

You must see our new 64-page.
Catalog before you buy any-
thing in Radio. It's FREE. Yopay;

« TODAYI'
RANDOLPH RADIO CORP.:

U. S. TOOL S.L.F. CONDENSERS

vmlrk‘with a smoothness that prevents
skipping by any station. Equally efli-
cient under all conditions.
U. 5. TOOL COMPANY, INC.
AMPERE, N. J.

YOU CAN GET

Greater reflex or crystal set
reception i you use the

BROWNLIE
VERNIER DETECTOR

$2.00 At your dealer or Direct.

ROLAND BROWNLIE & CO.
20 S8aunders St Medford, Mass.

[

Insure your copy reaching you each month.

Experimenter Publishing Co.,

Subscribe to Radio News—$2.50 a year.
53 Park Place, N. Y. C.




1366

A NEW

Radio Product by

WESTON

0.
3

‘EQZQ‘]
50 RED J
o [

NOT BEYOND

Pin-Jack Voltmeter

HREE famous makers, Radiola,

Victor and Brunswick have pro-

vided their superheterodynes with -
pin-jacks for the reception of a Volt-
meter.

The Weston Pin-Jack Voltmeter
plugs directly into these pin-jacks as
shown by the illustratiou.
No tools, no trouble, no adjustments,
simply plug-in then turn the battery
setting knob until the pointer of the
voltmeter reachcs the red mark on its
dial. And there you have it! You
are operating your set at three volts
which is the critical tube filament
voltage for the best reception,
You prolong the life of your tubes,
you lengthen the use of your bat-
teries, you get greater distance, bet-
ter volume, clearer tone and get the
real results of which your set is cap-
able.
Think of it! This remarkable in.
strument will cost you only $7.50.
909, of your radio troubles vanish
by its use, responsible dealers every-
where will be glad to show it to you
—or write us for full information.

WESTON
ELECTRICAL INSTRUMENT
CORPORATION
173 Weston Ave.,  Newark, N. J.

WESION

Pioneers since 1888

BLUE PRINTS

FREE

the

for

epared by n -
v to interested radi
sts  throughoet  the

These arc fur el
Iy free of el tu
re o Radio News making
the request.

A. F. HENNINGER CORP.
4505 Ravenswood Ave. Chicage

RADIO CATALOG & GUIDE of newest ideas,
1 hook-ups with il r‘lllmlé;.

o
ok before you buy onderful ?
o sfy S0. rite letter of postal NOW,
CO., 102-142 S, Canal St., CHICAGO, U.S.A,

fure to get this thrifty
Unusual? Y
BARAWIK

capacitances of both halves of the double
unit, and to make sure that they read alike
over the entire scale. They must check to
within, 1 per cent, at any setting, before
they are passed. Minor adjustments to bring
them into synchronism are made by bhending
slightly the free outside rotor plate of one
of the condensers.

When the condensers have received the
final OXK they are deposited in numbered
trays and sent to the packing department,
ready for shipment to the wholesalers.

IMPROVEMENTS IN MANUFACTURE

It is interesting to note that, despite the
apparently large number of parts appearing

Fig. 5. d )

“Siamese,” condensers, so that their capaci-

tances will be equal at any sctting of the tuning
dial.

This inspector is adjusting double, or

in Fig. 3. a condenser of the same capaci-
tance, produced under the mannfacturing
methods in vogue three or four years ago,
would have from fAfty to seventy-five per
cent. more parts. The reduction is due to
the use of milled rods to hold the plates
in alignment, instead of the multitude of
small washers formerly used to space them.
The result 15 a neater, less complicated. and
much more cfficient job, both clectrically
and mechanically.

Precision methods allow, as well, a con-

siderable reduction in the over-all size of
the finished instrument. as the plates may
be spaced at a smaller clearance than here-
tofore. In all the manufacturing processcs
outlined above, 2 maximum ‘“tolerance,” or
error allowance, of 1/1000 of an inch is
specified.  Any part that varies from normal
more than this amount is rejected.

The plant shown in these pictures is oue
of the largest of its kind. 1t uses 20,000
{feet of floor space, most of which is re-
quired for the actual machining processcs.

. Controlling Power and
Motion by Radio
(Continued from page 1281)

Fan s 3

used instead of two, in order to set up vari-
ous complex patterns of cffective potential,
thus allowing the greaiest possible flexibility
of control.

The useful range of a “ground” current
device of this kind is restricted to a mile
or two, and is considered seriously only for
purposes of harbor deicense.

HERTZIAN WAVES

Together  with infra-red  emanations,
Hertzian waves form the most effective
means of radio control of mechanisms, but
they are subject to onc serious drawback.
Of all the methods that have been mentioned
so far, radio control is the most subject to
interference from enemy ot other undesirable
sources.

The real problem in the field of Hertzian-
wave radiodynamics is to find a means of
directing a beam of high ennugh power to
minimize interference from chance or delib-
erate sources. So many stations are in
operation at sent that it is impossible to
use a sensitive receiving device, without
running the chance that any signal on the
same wave-length will cause it to respond,
as, for instance. by exploding & torpedo. A
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Tx 18"
Beautiful
Wsooden
Cahinet

It’s
a
5-Tube

GOLD MEDAL
TUNED

RADIO FREQUENCY
RECEIVER

Was $60

without accessories

NOW $25

without accessories

Satisfaction Guaranteed

Delivered free anywhere
in the United States

GOLD MEDAL RADIO

1034 Longwood Avenue
New York City

Increase Your Earnings
In Pleasant Work

6. H. Kolbe, enjoys
his jobl He was
Chief Radio Opera-
tor on the S.8.
President Harding
when the sensation-

al rescue was

made., He is an-

e other “Y" [NSTI-
b § - TUTE graduate.

i Radio  nffers  these

L 3 © o oepporfunities to you,
G. H. Kolbe phortunitics to y

Learn Radio At Home in Spare Time
Courses for Radio Operators, Mechanics,
Broadcasting, Dealers, at Home or School
Write NOW for free booklet ‘““Oaportunities in Radio”

Y. M. C. A. RADIO INSTITUTE
158 East 86th St New York City

MARKO

RADIO BATTERIES
are

ALWAYS DEPENDABLE

MARKO STORAGE BATTERY CO.
Brooklyn, New York
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receiving unit that will not respond to strong
static impulses, nor to chance signals flom
a nearby, high-power station, is an absolute
necessity, Lmleas a cumplxnted signalling
system is used. It is desirable, .\lso to lmvc
the controlling beam ol waves so ab\olutel\
directional that they will not affect any
ordinary receiving stations not in line with
the beam. This makes it more difficult for
an enemy to detect the operations of torpedo-
directing stations, and adds to the surprise
element.

A few years ago the old, messy and unre-
liable coherer was used as a detector in all
Hertzian-wave radio dynamic work. Of late
the vacuum-tube amplifier has made possihle
the use of much more reliable detecting de-
vices ; but we are again conironted with the
problem of “jammed” ether. No longer is
it necessary to find detectors sensitive enough.
Our new problem is to make them sufficiently
msensitive, and stifl reliable and positive in
operation.

TRANSLATING APPARATUS

As has been pointed out earlier in this
article, the transmission and reccption of im-
pulses is only half of the problem of radio-
dynamics. The other half is the means of
applying this received impulse to controlling
the torpedo, or otner mechanism. [or ex-
ample, we may wish to be able to start, stop,
or reverse the propelling mechanism, to steer
right, left, or straight ahead, to control
lights, to ignite explosives at the proper mo-
ment, etc. These functions are usually carried
out by an instrument called a selector. It
may have any one of several forms, such
as a rotary cam switch controlling several
circuits, a progressive selector that will per-
form each of a scries of operations always
in the same order, etc.

For example, the steering may be con-

trolled by means of iron plungers working
in solenoids, as shown in Fig. 3. If the
torpedo is to be steered to the right, a sig-
nal is sent out which causes the selector to
close the local circuit of solenoid B. The
current from the local battery then flows
through the solenoid, pulling the armature
inward and, in consequence, causing the
rudder to move in the desired direction. The
next impulse will break the circuit, and the
spring will draw the rudder back to the
straight-ahead position. Similar mechanisms
may be devised to perform practically any
desired function.

TYPES OF SELECTORS

Selectors are divided into two main classi-
fications. The simplest are those which per-
form a certain set number of functions
always in rotation. The more complicatod
forms allow the functions to be performed
in any order, as neceded. A’ rotary cam
switch, similar to that shown in Fig. 4, is
typical of the simpler selectors. In this
case, in one complete revolution of the
wheel of insulating material, the contact strip
C closes the circuit of cach pair of brushes
successively. It takes six impulses for a
complete revolution. Therefore, cach func-
tion can be performed but once in a revelu-
tion and, in addition, each function st be
performed once per revolution. Thus the
GpCLd and practicability of such a device is
limited.

The foregoing type of selector requires
nothing niore than a series of single impulses,
or dots, for its operation, and all of these
are on a single wave-length (if Hertzian
waves are used). The more complicated
instantancous selector may require more
elaborate signals, and sometimes the use of
several different wave- lengths. In the latter
case, several separate tuned circuits are used
n the receiver, and each works independently
of the rest, closing its own relay and per-
forming its one function.

IF the sumpler tyvpe of selector illustrated
in Fig. 4 1s used. it Is possible to skip ranidly
around the barrel of the switch without
pausing for more than an instant at any one
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CASE RADIO APPARATUS

Formerly Indiana Hyperdyne

S IT not a pleasure to have that favorite orchestra or that

particular concert just when you want it? Case Radio will

.give you performance without interference from other sta-
tions, or howls or squeals. [t beautifully becomes any home, with
Radio reception in fair weather or foul.

These sets are not just put together—they are manufactured
complete, in our modern plant, constantly under the attention of
Engineers.

Tuned Radio Frequency has stood the test of time and will
give you positive reception. CASE sets emplov this perfected
circuit,

Hear this set—compare it with other sets, regardless of price,
and you will agree that it is the best set to be had. Made in 6
stvles—all moderately priced.

Description—Model 506

Is a perfectly Jogged S-tube, long-distance, tuned Radio frequency
set. Solid Mahogany Cabinet, with a 15° Sloping Crystal Lacquer Alu-
minum Panel, using 3 Vernier-controlled, silver pointers. Panel is marked

in meters—see illustration.

Jobbers and Dealers—Neiw ra/alm/w inserts and elcetro-
dvpe proofs—just off the press.

Model 506—$75.00 List

ers —

\7'"10 00 Dec
us for
est stributor
territory,

MODEL 506

Factory and General Offices:

ey ——— —

Performance

Not an Experiment

Indiana Manufacturing & Electric Co.

600 Case Block, - - Marion, Indiana
RADIO APPARATUS and AUTOMOTIVE ACCESSORIES

A ful) line of Radio
Rec

863.00 to
alers—
the near-

in your

100 Voit Storage B Battery for $10%0!

SERVICE Rechargeable ““B” Batteries
in all-rubber cases %'UOLT $5.50

VO'LU$S $10’)0 {IZ(S)LT $12-50

100 amp. hr...... $14.00 Prices z'n Canada 5VOOLT$7075
120 dme. wr...... ¥16.00 {,UOOLT514 50 {,ZgL—rsl 7.0

SERVICE BATTERY CO.of Canada,137Roncesvallesave,

Toronto, Ontario

SERVICE BATTERY CO.

704 East 102nd Street Cleveland, Ohio

Yvervhody can new enjoy the henefits of
3 ‘B e Bnm wre power, quieter SERVICE
srenes comoms. Raber s e | Double-Duty
a gc or jorting. |y
Will last fnr vears with ordinary care. CHARGER

Charges 6-volt "A”*
or Auto Bitteries
or up tv 125 volts
of "B’ Battery IN
SERIES. Nolseless
in operatfon. [Ex-
tremely econcmical.
The height of con-

venience.
@

Complete
withBulb
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Get Out of
the Fog
Myers Tubes make
an instantaneous
improvement in the
clarity, volume, dis-
tance and quality of
reception from any

Radio Set.

The Tube is the Voice

of the Circuit
YERS Tubes are real Radio Tubes

—not modified incandescent lamps.
They are made by pioneer Radio Tube
designers, for Radio purposes exclusively.
Compact, precisely correct, free from
dead spaces and clumsy dimensions.
Finest performance, finest appearance.

Special internal geometry gives highest
mutual conductance and largest factor of
amplification, resulting in maximum per-
formancewhen used in either transformer,
impedance or resistance coupled circuits.

Unbreakable in normal use. Double-
end electrode supports. Absolutely non-
microphonic. Perfectly uniform, No
matching necessary.

Marvelous Clarity

Internationally preferred by amateurs and ex-
perts. ade with standard four prong base, or
double-end, in types Myers o1A, Myers. 01X,
Myers 99, Myers 00X.

List price, any type $2.50.
Fully protected by patents pending and issued
in the United States and Foreign Countries.

At Your Dealers
Myers Radio Tube Corporation
Cleveland, Ohio

9 Circuits-1 Tuning Dial!

A Separate Gircuit for each 40 Meter Wavelength Band.
A single tuning dial, yet greater sclectivity, Let our near.
est dealer show yau the great Kellogg.

KELLOGG WAVE MASTER

Or write for comuplete descriptive folder Neo. 1.C teday.
KELLOGG SWITCHBOARD & SUPPLY COMPANY
1041 W, Adams Street H ] i Chicago, 1II,

64 lllustrated Pages:
‘of Radio Bargains!
Write for Catalog Today.

RANDOLPH RADIO CORP.
_159 N. UNION AV. Dept. 2 CHICAGO, ILL."

Insure your copy reaching you each month.
Subscribe 16 RADIO NEWS — $2.50 a year,
gxperimemer Publishing Co., 53 Park Place,

. Y. C

contact; so the desired control may really
be reached without going through all the
other steps one at a time.

PROGRESS OF THE SCIENCE

Ten years ago radiodynamics was little
more than a possibility, ds far as practical
application was concerned. Four or five
years ago it had advanced to the status of
an amusing and mystifying toy. Today it
is being used in both the Army and the
Navy to control movable targets, and for
other similar purposes.

From our present point of view, there
seems 1o be little possibility of anything other
than a wartime usage-for the science, What
its future may be we cannot say, but it is
to be hoped that the world-wide movement
toward the substitution of machine power for
man power will soon find a place for radio-
dynamics in everyday life.

Set Owner’s [Information

(Contined from page 1268)

tested all the connections, the trouble is,
perhaps, in his tubes. After the vacuum
tubés have been run about a vear or so with
hard usage they hecome inoperative. This
is because there is, eriginally, a surface
coating of thorium on the filaments of the
tubes, and after a while this coating wears
away. It is not necessary to throw away
the tubes, as thev can he repaired. or re-
activitated, at almost any radio store, for
a very small sum.

The Loop Antenna

(Continred from page 1301)

R

excellent resulis being obtained with a loop.

The first condition mentioned is the use ¢f
a seusitive set.  Just what constitutes a sen-
sitive receiver? A briel summary of the
existing types of circuits will help us an-
swer the question.

TYPES OF RADIO RECEIVERS

There are five distinct classes of receivers:
non-regenerative, regencrative, radio f{re-
quency, super-regenerative and super-hetero-
dyune. In the first class, the use ol a loop is
restricted to an extremely short radius from
the broadcast station, since this type of sct
is neither sensitive nor selective. It s
wholly inadvisable to use a loop with such
a sel.

The regenerative set includes the regenera-
tive reflex and the greatest success can be
obtained by using a loop instead of an
aerial.  Under the category of regenera-
tive sets s included the use of inductive or
capacitative fred-back in conjunction with a
detector and one or more stages of audio
frequency amplification.  Only one thing can
be said about using a loop with a set of this
kind; and that is, when an inductive feed-
hack is employed, be careful not to allow
the loop to get too near the tuning induc-
fance, as cxcessive feed-back resulting in
oscillation will be produced.

Tlie use of a loop with a tuned radio fre-
quency type of receiver has been condemned
by some who have experienced poor results
with the arrangement. But there is no rea-
son for not being able to get just as good
results with a loop as with an ountdoor an-
tenna on this kind of set. No matter
whether the set be of the straight tuned
radio frequency tvpe, neutrodyne, superdyne
or other modification, the loop can be suc-
cessfully employed. By using proper care
in preventing the loop from receiving energy
{rom the field set up by the radio frequency
transformers, the trouble is at once remedied.
This can be done cither by placing the loop

Radio News for IVI(zrc.h, 1926

“78 STATIONS

In 2 evenings on this
indoor aeriall”

—writes a Michigan fan

d  antennae §s  break ]
) ds. ¢ t o coust 11
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ANTENNAE

REG U 5 TRADE MARK
PATENY PENDING

Increased Selectivity—
Sweeter Reception—

Everywhere this pew seientiffvally

de-

told us.

Large Size Has
1000 Feet of Wire!

IXL FEFFARSEE
feet of copper wire,
with  parchment.
special fived cond
efficient than tnsi
that lhave b
and_eorrosion,
used anywiere-
vi\ulls. used” under

1000

thusiastic  users.
Type IXL (large).. $4.00
Type BXL (small).. 2.50

At any vadio dealer
—or qwrite direct.

FISHWICK RADIO CO.

131 CENTRAL PARKWAY, CINCINNATI, O.

Qernon Room
MARCH MUSICALES

EVERY SATURDAY EVENING o
February 2yth co March 27th

X%

FOURTH YEAR

Levitzki—Sparkes— Dadmun
Errolle—Claussen— Ballon |
Peterson—Kindler—Davis 3

Giannini—Steschenko— Salzedo
Tibbett-—Lennox— Jacobsen

HALFONTE-
ADDON HALL

ATLANTIC CITY

Details of these Musicales with hotel
folder and rates on request

LEEDS AND LIPPINCOTT

COMPANY .
e
2 s OS

A

Insure your copy reaching you each month,
Subscribe to RADIO NEWS—32,50 a year.

Experimenter Publishing Co., 53 Park P, N.Y.C.
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at a safe distance {rom the set or else by
completely shielding the latter. Of course,
the formality of dispensing with the first
radio frequency transiormer will have to be
enacted and the loop directly connected to the
grid of the first radio frequency tube. The
more interstage regeneration which takes
place, the better the selectivity, sensitivity and
volume, but take care to keep the [oop far
away.

WRNY Broadcasts Chrlstmas _

. Greetings from Germany
(Continued from page 1261)

S I R e R R

i

led over two “idlers” or pulleys at the front
of the apparatus, Between
is mounted the electromagnet, 1. The driv-
ing motors are located near the floor, far
enough away from the magnet to prevent
them from introducing unwanted electro-
magnetic disturbances through sparking, etc.
A motor is connected to cach spool sepa-
" rately, in such way that the wire may be run
in either direction and quickly wound up
or umvouud, as desired.
On the floor in {ront of the telegraphone
15 a box, 3, containing the amplifier, for
magnifying the very \\Ldl\ currents induced

by the magnetic wire to loud speaker
strength.  Steel piano wire, about No. 30, is
used. The reproducing electromagnet has
a diameter and length of about threc-eighths
of an inch, and a soft iron core of about
3/64-inch cross-section. This core has a

groove in its outer end in which the piano
wire runs. The magnet mav be wound to
a resistance of an_swhe from 100 to 5,000
ohms, depending on the impedance of the

The condenser mlcxophone, used in Germany,

which consists of two metal discs 1/1000 of an

inch apart, one of which is free to vibrate, set-
ting up changes of potential in the circuit.

cncult in which it is to be placed. The pian -
wire is run over the magnet with a speed
of abOllt 100 yards a minute,
used in the apparatus shown held five pounds
of wire, and give a record of about 43
minutes.  The voice currents to be recorded
are put through the magnet. As the wire
passes by, it is given a varving magnetiza-
tion, corresponding to the ﬁnchmtluns of the
voice current.

1t the magnet is disconnected from the
mput circuit, and the wire is again run
through with the original velocity, the vary-
ing magnetic field of the wire will set up
curvents in the magnet winding correspond-
ing to the original signals. These currents
may be amplified and made to operate a
loud speaker; or the amplifier may be con-
nected to a broadeast transmitter, in which
case the original speech and music will be
put on the air, just as though it were being
received for the first time from the micro-
phone. The making of really good records
15 quite a delicate tdbl\, m\ol\mn many cir-
cuit a(lJustmcms but once t‘\cy have been
made, it is a svnple matter to give a prac-
tically perfect reproduction of the original
program at any time or place. Should it
be desired to make a new vecord on this
wire, the old one may he veadily wiped ont
by simply passing the wire through a con-
stant magnetic field, such as that of an ordi-
nary permanent magnet.

WAX RECORDING

While the maguetic method of recording
has the great advantage that the record may

these pulleys |

The spools
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*35

4-volt modcl, $33
6-volt modei, $40

Prices West of the
Rockies slightly higher.
110-125 volt—

60 cyele A.C.
Balkite-equipped

At last!.. perfect “A” power

HE new Gould Unipower

has taken the uncertainty
out of “A” power — and ban-
ished forever the inconvenience
and cost of renewing dry cells,
or of charging a storage battery.
Automatically, it delivers con-
tinuous, unfailing “A” power of
the highest quality —and always
at fuil voltage.

Unipower is a single compact
13 " . . .
A" power unit that fits inside

most radio cabinets. It will last
you for years—no tubes, bulbs,
lamps or working parts that re-
quire replacement.

Only a few cents a month

Unipower automatically re-
plenishes itself on a low trickle
charge and with a minimum con-
sumption of current. Ask your
dealer for a free demonstration!
The Gould Storage Battery Co.,
inc., 250 Park Ave., New York.

Unipower

Off when it’s on—On when it’s off

BUILD STYLE INTO YOUR RADIO!

in stamps or cofn for 63-nage {Nustrated hookict,
1 dese

, Lathes, Jointers and Ihit

3 Y ven b,» 4
],u % Guarantee.
W. B. & J. E. BOICE,

f.o A/u h p. muLur
Dept. 803-B,

‘“Making It Basy to Build Things of Wood"”
ng DBoice-Crane Cireular Saws,

_Boice- Crene Jumor Bench Saw
ing 100 an Inding ‘|nd 1} er operations

i
lied w 11 \t suz.(L
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. Table 10
Sold on Money

TOLEDO, OH!O

IDE of newest
Do -ups with il
’Demevui«.uq vm on standard radio parts, sel

sure 10 geb rifty book before yau buy.
Unusial? You' 11 say so. Write lefter or paost
BARAWIK CO., 102-142 8, Canal St., CHICAGO u.s. A

FREE 010
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Before disciosing your lm(n'mn to
anyone send  for free blank forn
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to be
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Reg. Pat.
270 Ouray Bldg., Waslnnplun 0. C.
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SUPERADIO

Receiver

Licensed under
Reactodyne Agreement

A powerful 5-tube set of advanced
design that must be seen and heard to
be fully appreciated. A most sensation-
al value, $56.

SUPERADIO

B - Battery
Eliminator

Operates any Recciver at top elficiency.
Provided with lap; for precise voltage ad-
lustment
"I’ Taps: Det.-
3 Amp. 4(“
135 wvolts; “‘C""
volts variable.

Type A for B and C. Batteries.....$35.00
Type B for B. Batteries ........... $25.00

DeWitt-LaFrance Co.
Cambridge, Mass.

Boston Representative:
Martin, Hartley & DeWitl Sales Co.,
99 Bedford Street
Chicago Representative:
William A. Welty & Co., 36 5. State St.

variable; Amp.-—-43
—90 volts; ) o
Ilp\—l/» \'][w; 9 volts; 4 1 40

>

SHORT LEADS!

HORT LEADS—which improve, so much,

the efficiency of any set—are made pos-
sible through the use of sub-pancls mounted
on GARFIELD NON-METALLIC BRACK-
ETS. Made of RADION—the supreme insu-
lation—wires can touch, run through or near
them without danger of short circuits and
without creating distributed capacities.

$1.25 a pair

GARFIELD RADIO MFG. CORP.
Dept. B, 64 Vesey Street, New York

be quickly made anywherc, it has the dis-
advantage that the making of duplicate
records, to be used anywhere and everywhere,

is not quite a simple matter. Here the
phonograph ¢ record has an unquestion-
able advantage at the present time, Such

records are readily duplicated and may be
run off wherever there is a phonograph.
However, the quality of reproduction given
by the old familiar disc record is not such
as to be suitable for broadcasting. Indeed.
the use of such recurds in high-class stations
is forbidden in the United States by a ruling
of the Department ol Commerce. But, in
the course of the past year, radio has come
to the rescue of the phouograph and devel-
oped new and revolutionary methods of re-
cording and reproduction.
THE CONDENSER MICROPHONE

The microphone itseli consists essentially
of nothing more than two metal discs sepa-
rated by less than 1/1000 of an inch. Th
constitute the condenser. One of the discs
is so mounted that it will vibrate with sound
waves., The capacity of the condenser is
thus altered, in accordance with the sound
vibrations of speech or music. The con-
denser is charged to a potential of several
hundred volts, by means of a battery con-
nected to it through a high resistance, The
vibrations of the free condenser plate set
up minute changes of potential, which are
impressed on a three-stage amplifier and thus
magnified several thousand times. The con-
denser microphone gives very faithful repro-
duction of the highest and the lowest notes,
and has a nearly straight-line frequency
characteristic.

Now, this electric needle would not of
itsell produce a vecord in the wax corres-
ponding exactly to the currents from the
microphone.  This is {or the reason that

(Contimied on page 1380)

>

Speech Currents (n
Radio-Phony

(Continued from page 1283)
be detected at a greater distance through the
air than the former. If we =et up an an-
tenna or use a simple continuous circuit of
another kind, and move it gradually from the
adjacent radiating circuits, the lower f{re-
quency circuit will be inaudible at a point
where the higher frequency is still audible.
Finally, at another point and distance, both
will be inaudible. This assumes that both
carry the same effective power in either
radiator.
TRANSMISSION

Now assuming the fact that we desire to
transmit speech hy means of one of these
radiators, it is manifest that the one which
radiates furthest will serve the desired end
better than the other. Supposing that this
chosen circuit is in the form of a large loap
wit h an alternator of low power m series,
we insert a microphone similar to the one
originally mentioned. It will be found
that the transmitted speech is unintelligible
to an extreme.

Looking into the possibilities of higher
frequency currents, the effects of which can
be detected at still longer distances from the
open radiator or antenna. we discover that
as the frequency ascends, the speech becomes
more intelligible until we reach a point where
the frequency is such that both speech and
the carrier frequency are inaudible at the
receiving antenna or loop.

A question comes np as follows: Since
the arbitrary average frequency of the voice
is 800 cyeles. why cannot we nse an antenna

whose period is 800 cycles, and thus gain
the advantage of using a radiator which

works best when worked near to its natural
period, and radiate current at the frequency
of the voice without having to resort to
either inductive effects,
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or without resort to the use of current, the
frequency of which is very high, this lattu
making nccessary apparatus of complicated
design in order to produce these higher [re-
quencies ?

We are back again to the original paints
gone over. Radiation depends upon the [re-
quency to a great extent.  Another pomt is
that were we to ercct an antenna whose natu-
ral period was cluse to 800 cycles, it would
mean that the wave fength would approach
375,000 meters, which is a staggering quan-
tity for an anteana.  Suppnsing the longest
wave now used in radio o he 2:~,00() meters,
then to radiate at voice frequency we would
require an antenua  system  fifteen  times
larger than the greatest in existence today.
Then on the other hand, when we consider

that although the average voice frequency !rﬁ‘E uMDVERSA! g PER @
may he said arbitrarily to be 8010 cycles, e
nevertheless the voice carries vibrations tre- LICENSED' UNDER HOGAN PAT. 10100

mendously greater and less than that Hgure,
and also all voices are of absolutely dilfer-

ent quality or pitch. It is seen that only Tunes all Wavelengths from

those frequencics near 800 cycles would be

be Submeraed or toat altogetner, N 35 Meters to 3600 Meters

PRACTICAL PROBLEMS

& Mystery Receiver

CHARLES LEUTZ'S LATEST EPIC

used in the small circuits described before, (
I

The Universal Super 8, “The Mystery Receiver,” is an improved design of the

'BESldES, the erection of an allll-c““u of t_hc . Universazl Plic 6, hut does nat by any means \L\pehenle the Uni al Plio 6,

kind necessary would entail mile after mile \\'leim still lco:lmuul ailld which is the lL]a(hnr' broade \‘[HIECCI‘\’(.ll its sphere,
11 - N N The Universa uper § owever, 15 an advancement in that while it retains al
of an enormous 'Sllh(.t'\llc Wl“dl. n the e the salient features of ’ll.c Universal Plio 6, adds some new desirable fulures,
would be a failure in transmitting clear making it the higlest grade set possible to produce.
N o dietareos A .
SDC({C.(}II O\C]l‘ cgm!y S_hO]_F (A..Slldlll(.CS. W ]1Clll W(' (1) Meturs ave provided to read the battersy voltayes
consider that m a grounded open radiator (2) A fal antenna counling circuit is provided lo reduce interference and static.
there 1s a potential node at the gronud and (3) Geared vernters are provided on the tunlng controls.
a loop or maximum at the free end, then the (4] Metallic shiehlings provided at poluts deemed advisuble.
voltagcs built up on an autenna of tins kind (3) Seven are used to pive stiil greater volumwe and fine tene musical repreduetion.
. o {6) Al 1he m'nmtmt anponent parts are encased in o metal eemtainer, and factory sealed -

would ap_proach th_e tenblf’” of thunderbolts 0 prevent any ¢ md o prevedt competitors from copying the new Foature
and require maore 1115}1]1‘:'\1011 th\llv that of a (7) We believe it i i_.)le to frace the circuit and deslgn by taking this receiver
thousand smaller stations. Then it might be Eazt glialda)if Oun Tedton
imadequate! The exact function of the seven tuhes of the Universal Super 8 is not revealed

Ag far 55 we can see today, there is no £ty Hie s Lbe meniliciyrey depre 1o Yap ol deals o et ol T ens

o S t affor a 1 each Univer-
D{]bhlb]lxt_\" qf tran,smltt{ng speech oyer 10118,' sal Super 8. however. Patents are applied for covering some of the features of
distances without the aid of very high {re- the Universal Super 8,

y E=3

quencies, which cause great electro—magnetic Either the old or thg new type tubes are used in the Umvelﬂl Super 8. and

special provision is made for bias ba*tuln‘ specified by some tube manuf:

Obviously this receiver will not be piade on a large |
time needed in building each one individually. O

turers.
. due to the

disturbances in the ether and dissipate large
amounts of energy into space, which do not

aduction sc

S are now buny taken on a

return in the collapse of the field, but go custom-made basis as each set is laboratory tested in Long Island by an expert
speeding on their way in the form of waves, r"“,i“’,e‘fgllf‘“ to 1‘5”1“ its Erieation:

b S N N . Ton t is believed that the new design embodied in the Universal Super 8 gives the
carrying the POl((ill_\\(>I(l of the C“}’ to .m" finest m I reproduction, tune, selectivity, audibility and maximum range that
hamlet or to the S()llt;“'y ocean carrier miles can he obtained by any receiver l*.ﬂn"' seven tubes.  Judging from the interest in
{rom land. our other multiple lu)x receivers, we believe the demand for this new design is

. . going to tax our capacity the year around, and, as abiove stated, orders are now
After all is said, we can compare the being taken in rotation. Prices quoted on apollcal'on
system of speech transmission l)y direct cur- This receiver is not regenerative and is not a super -heterodyne.
rent over a wire to the radio system—which
is reall 1 i s
s really comparable, Dbecause i the first WRITE OR WIRE

place the object in view and the result ob-
tained is the same; that is, the carriage of

speech across long distances. G O L D E N - L E U T Z I N C.

. - VAMOS BUILDING
$1000 Pnze Contest 'i 6th & Washington Sts., Long Island City, N. Y.

- (Continued from page 1258) i

Cable “Experrato”

This is going to be a contest where the
majority rules, not the minority. We
do not want freak sets. No manufacturer
would build them, and we do not think that
the majority of the public would wish such
a set. The prizes, thercfore, will be awarded
in the following manner:

After all the entries have come in, those 1%
that are nearcst in similarity will be put | Youcan play thescale in an hour and play ¥\

“B” Power

together. The designs that show the great- Jazzifnhoueel o the i B Unit

est similarity in practically all details will Buescher Saxophone ) No Noise or
determine the prize-winning type. There o At Hum, Oper:
will, of course, be hundreds of near-duplica- | ¥¢ K'“3_”°°“}"~°"““"HF"LT\Q_ tsgument, Thiy g8 ?);25 o =;<H

tions for that reason. iy, Even thovgh you have

d with some ml':r instrument, you can learn the il

Sold-on mosicyv-

at fun practicing V4 1
t’ back guarantee.

$28.50 Comnlete

Let us sav, for example. that 5000 designs And it wil make you the most @V &1 East of Rokies
VS SEYGHID 0ic, S LSS e, 6 d rial in y | 2 B — Wi ircular.
are teceived with a s_mg]c—cunt.ol dial, cn- nnyinsl)"\na::cr:: I\'ool?lys == 3:]:1: o “i The Best by Te’f‘]:e Sensatii)lrg(ggrﬂieﬂ#eaa/r
closed loop. and built-in Joud speaker.  This, y. Send now for ree lit- 1
e c A postal brings liberal proposition. Address: | A THE ACME ELECTRIC & MFG. CO.
then, would become the prize-welnning f\/m g 1344 Hamilton Ave. Cleveland, Ohio
becanse Hic majority wean! that kind of a sot. __ Buescher Band Instrument Co.  © ﬁ& Mannfacturers of the Acme Charger
How, then, are the prizes going ta he | 1#27 Buescher Block Ellshery, o
awarded? Under the rules and conditions - _ _
published at the end of this article. it will Insure your copy reaching you each month. Subscribe to Radio News—
5 11 ' o M . . .
be seen that the judges will choose the prize- $2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
winners in a very simple manuer. They will
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Two Great Radio Books In One

FIVE

Big sections each
a complete Radio
Book in itself.

1

HOOKUP REVIEW

Pienty of new and practical
hook-ups, Hlustrated and ex-
plained 1n a coustructional
and non-tecchnical manmer.
For the radio set builder and

amateur,

RADIO
ENCYCLOPEDIA

Every issue contains an in-
stalment of S. Gernsback's
Radio Encyclopedia.  The
first  complete, authentic
work of its kind. Valuable
. to everyone interested in

radio,

RADIO PRESS
DIGEST

New ideas in radio, radical
improvements, ete. Altoge-
ther, this section is novel,
interesting and keeps you in
touch with radio from other

countries.

CALL BOOK
This is a very valuable refer-
ence, a complete list of
Broadcast and amateur sia-
tions, Canadian stations and
foreign a and broad-
cast st The most com-
nlete list of its kind.

S

RADIO LISTENERS

i pRigios MINIU 010V

s \)if}],a: -» '—’Q‘ : - i
Published bythe
ONSRAD COlae.,

NEW YORY LrY

Gesiodvyy Q08 0INI 3TV SUINILSIT O1avVe

INFORMATION

S ey The Most Valuable Radio Book of its kind-for Beginners,
) neratt { r iving o

b det il b Broadcast Listeners and Amateurs

information on radio from

the listener’s point of view, SOLD ON ALIJ NEWSSTANDS

C Now the RADIO LISTENERS’ GUIDE and CALL BOOX is combined with
RADIO REVIEW and will be issued four times a year in one great complete volume,

Each issue of this great new book contains a complete digest of practical radio

hook-ups culled from radio press throughout the world, S. Gernsback’s well known

radio encyclopedia, in installments, an international radio press digest of news and
information, a complete accurate list of Broadcast station call letters, and a valuable
section replete with information for the Broadcast listener.
Published in the large Magazine size, contains 200 pages and more than 300 illustrations ALL FOR .
50c the COPY, Watch for the first issue on all newsstands and all radio stores beginning February 1st.
You will buy the biggest value in wealth of radio reference material ever printed for the radio
broadcast listener, amateur or professional.

COP l Published and Distributed by .
The Consrad Co. Inc. 64 Church St. New York, N.Y,
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judge according to the best reasons why the
contestant, in his description, which must
accompany all entries, thought such a set
should be America’s most popular one.

YOU MUST SEND A DRAWING

Neatness of design and originality in carry-
ing out the drawing or design will, of cou
count, but not 100 per cent. Note particu-
larly, when sending in your entry, that it is
necessary to accompany it with a drawing.
You can sketch and draw right on the front
cover design, 1f you care to do so. If you
care to use the iront cover design, and
should you wish to make a console set, all
you need to do is to cut out with a pair
of scissors the set pictured there, and draw
your console, if you are so inclined. The
better way, however, is to draw the entire
set yourself, from start to finish; and it
Is not at all necessary to make a fancy de-
sign, or paint the colors in oil, All that
the judges require is a pen-and-ink draw-
ing of the simplest sort, as the ones
shown on page 1258. Just a skeleton de-
sign will do nicely; and such a design is
likely to be a winner, just as much as the
more elaborately finished one.

While the first prize will go to the best
design of the majority-favored type, other
prizes will go to those that show originality ;
for, you can never tell, somebody might
create a revolutionary design that might be
adopted by the entire industry. So, il you
have original ideas, do not hesitate to send
them in. IFurthermore, if you have too many
ideas, this need not bother vou, because YOU
CAN SEND IN AS MANY DESIGNS
AS YOU DESIRE. There are no restric-
tions as to this.

SPECIAL PRIZES FOR WOMEN

The lady of the house must also have a
voice in this contest. As a matter of fact—
and ol record—the idea af this prize contest
originated with one of the fair sex: Mrs.
Hugo Gernsback, the wife of the editor of
Ranio News., Radio sets today are made

with the furniture idea uppermost in the
minds ol many set manufacturers he rea-
son is that the lady of the house must be |

pleased first.  She demands a certain picce
of furniture that will harmonize with other
furniture in the renm. Ilence, radio seis
are assuming more and more the looks of a
beautifu! piece «f furniture, rather than
keeping to the old orthodox idea of just
a panel with a box and a lot of knobs, the
whole to be put upon anyv old table.

With this idea in mind, the women of
America are asked to submit their ideas as
to radio furniture. Here, again, the first
prize will be awarded to one of the ma-
jority sets. There will be thousands of de-
signs from women designers. and out of
these there will be a great number of similar
sets.  These will be judged for the best de-
tails, and the best Jetter accompanying the
design.

It is hoped that, by combining the ideas
of men and women contestants, this cont
will bring forth a design that will be most
acceptable, not only in America, but to the
whole world,

READ CAREFULLY!

Please read carefully the following rules
of the contest, wh must be closely fol-
lowed.  Prize cntries not adhering to the
rules will be disregarded and thrown ou!
from the contest:

(1) Anyone may enter this contest, with
the exception of the emplovees of the Fx
perimenter  Publishing Company and their
families.

(2) It is not necessary to draw the de-
sign wpon the blank on the front caver of
this magazine. The esign may he traced
or copied or drawn from imagination.

(3) Any style of radio set is eligible,
whether sloping panel, straight panel, set
without a table, console type, portable, cte.
The set may be ‘for aerial or far loop, with
or without built-in loud speaker, as fancy
dictates. Sets may have any kind of con-

the new combination grid leak and
grid condenser all in one! For any
detector tube circuit.

The biggest of all the little things —
THE DAVEN GRID LEAK. Madc in
29 standard values from 2,500 ohms to

The Daven Super-

Amplifier eliminates all hook-up
labor. For those who prefer to assemble, the
Type 3-KKitiscompleteexceptforsockets.For
50% more volume use the new Daven Tubes
Type MU-20 withthe DavenSuper-Amplifiers.
Daven Power Tube Type MU-6—for the last
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THE BIG LITTLE THINGS OF RADIO

NewDavenSpeeial
Type A’ Coupling
Condenserincreas-
es volumewith Re-
sistance Coupled
Amplification.Scld
separate, also in-
cludedinallResisto-
Couplers, Super-

10,000,000 olims.

V%

As an owner of a radio set you should
demand two things: (1) Volume on the
weakest signal, (2) Tone quality that
makes criticism impossible and excuses
or qualifications unnecessary. Why
sacrifice one for the other? Demand

have both.

It is easy to get volume but there is only one

your set. We have made this very simple by

you prefer self-assembly, couple up Daven pre-
cision-built resistances and mountings as con-

tained in the 3-K Kit, Then you will hear radio
at its best.

Threenew Daven Products were annouric-
ed this Fall. The Daven Lezkandenser is a

VOLUME and QUALITY

both. Today it is a simple matter to

way to get both quality and volunie. Use Resis-
tance Coupled Amplification in the audio end of

developing the Daven Super-Amplifier. Or, if

« stage of any set. + Amplifiers andkits.

Daven gridleak of permanentand constantvalue,
combined with a grid condenser of fixed capac-
ity, correct for all makes of detector tubes.
Precision-built, simple, effective, uniform and
very handsome. A pair of mounting clips
included.

The new Daven High MU Tube Type MU-20,
used with the Daven Super-Amplifier, is de-
signed to give 50% more volume—6 volt, Y
ampere. The Daven Power Tube Type MU-6
is for use in the last or output stage of any set
regardless of the method of amplification used
—6 volt, ¥4 ampere.

Thenew Daven Special Type‘“A”Condensers
are the latestdevelopmentof Daven Engineers.
Their use in Resistance Coupled Amplifiers
gives you 50% more volume than ordinary
condengers.,

The Resistor Manual is the “A.B.C.” of
Resistance Coupled Amplification—a complete
handbook for designers and builders. Send for it,

DAVEN PRODUCTS ARE SOLD ONLY BY GOOD DEALERS

NEWARK

Clip this Coupon

ke Sine fﬁfeﬂk’n

AVEN RADTO \CORPORATION

Sosistor Specialists

NEW JERSEY

Reg. U. & Pat. OF.

DAVEN RADIO CORPORATION, 159 Summit Streec, NEWARK, NEW JERSEY

The

Resistor Manual
Apracticalhand-

book on Resist-

anceCoupledAm- N 3

plification. At ame —_— S —
your dealer's 25¢.

By mail postpaid Address

[ ] Resistor Manual, 30¢ ic enclosed.

Please send me the following on Resistunce Coupled Amplification:—

(Check One) [ 1 Complete Catalog ({ree}

30¢. Dealers send
for free sample.

To Dealers: May we havé our nearest distributor communicate with you?

Socket ¢

ceorated
deco

AAlsAo Furmshéd With
Built-in Loud Speaker U

Kodel Radio I.a is also ed
huilt-in loud spe Lnit—se ive—
—fEar,
Price with Speaker Unit ...$26.00
Pri ithout Spe op BT
If your « ]1 il will ship
THE KODEL RADIO CORPORATION
501 E. Pearl Street, Cincinnati, Ohio

Stand This Handsome Radio Lamp 777
Next to Your Receiver! ' |

¢ of broadcasting microphones, with shade of
N mnection on top of base.
a lamp every fan will want.

Novel

Insure your copy reaching you each month.
Experimenter Publishing Co., 53 Park Place, N. Y, C.

Subscribe to Radio News—$2.50 a year
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$3.50

INU.S.
(W1iTtBOUT DRY CELL)

Banish Detector
Troubles with
Jhe Carborundum
Stabilizing
Detector Unit

Y a turn of the knob on the
stabilizer you adjust the de-

tector impedance to best suit
operating conditions.
You can materially reduce the
detector circuit damping, thus
giving increased selectivity—
sharper tuning.
With this stabilizing unit you
get the most efficient rectifi-
cation—resulting in increased
sensitivity —greater volume.
It’s a simple device that solves
all detector troubles.
Comes equipped with genuine,
fixed Carborundum Detector.
An ordinary flash-light cell for
booster voltage completes the

unit.

You can get the fixed, permanent Carborundum
Detector alone for $1.50
YOUR DEALER OR DIRECT
Send for Desgcriptive Circular Showing Hookups
<

THE CARBORUNDUM COMPANY
NIAGARA FALLS, N.Y.

New York Chlicago Boston Phitadelphia
Cleveland ~ Detroit Cincinnati
Plttsburgh MHwaukee Grapd Rapids

YDH

Want

This

Propoa COMBINATION KING

sition RADIO WObNDEl»'!l

3 Firat binati tube an
- Write c}"?f:‘"l‘{k'l‘:ﬁ ‘.%:m; Turn of
N ] £0rC)

Toqse BT e
together. 1600 Milen rmnreon
headphones—Load er on

Locals. T“o com-
pletesets inone for
v retail,

A.rlgl Elactrle Co.
128- 4gw l(lnlloSl-

Insure your copy reaching you ecach month,
Subscribe to RADIO NEWS — $2.50 a year.
Experimenter Publishing Co., 53 Park PL,

trol, whether by regular dial, vernier dial,
dials behind the panel, or new vertical dials
(such as used in the Radio Corporation and
Grebe types, for instance),

(4) Any number of designs may be sub-
mitted by contestants.

(5) No design can be submitted in pencil
drawing. It must be executed either in ink
or india ik, water colors, oil colors, etc.

(6) A description oi 100 words or less,
stating your reason, why you think your par-
ticular design is hest, must be PASTED
on the back of the d651g11. This description
to be either typewritten or penned m ink.
No penciled matter can be considered.
name and address must be included in
description, and do not foryet to paste ihe
letter on the back of the design.
tions or letrers attached with pins or
are ruled out,

(7) All designs must be sent in flat. Those
received rolled will be rejected.

(8) This contest is NOT a technical one.
The judges are not concerned with what is
behind  the panel.  Thus, for instance, a
single dial may control three or more con-
densers, hut mno technical description of
\\hat is hdnnd the panel is wanted or can
be included in the description. It is up
to the set manufacturers to build sets ac-
cording to the wishes of the American public.

(9) Where a concecaled loop or concealed
loud speaker would not show on the face
of the drawing, it is desired that you include
this in your written description of the set.
If an unuamf des is submitted, the loca-
tion of the loop aerial or loud speaker can
be mdicated by dotted lines on the face of
the drawing, or by indicating arrows, etc.

(10) It s perml;sxble to use colors on
the desigus, if desired, although the judging
of designs will not be affected therebyv.:

(11) In case of a tie, identical prize-win-
ning answers being submitted by different
contestants, identical DF)LL: will be awarded
to those tieing for the prizes.

(12) Entries submitied in this contest can-
not be returned to contestants.

(13) This prize contest closes
1926, at noon.
have hecn rec

clips

April 20,
which time all answers must
ed at this ofhce,  Announce-
ment of the ze winners will be made m
the July, 1926, issue of Ranio Niews. Prizes
will be paid upon publication of the July.
19 sue.

Address all entries ta Editor, [deal Radio
Set Contest, in care of Rapnio NEws, 33
Park Place, New York City.

RADIO SET DIRECTORY

CORRECTION
Through a purely raphical error in  the
Radio Directory waus published in the
November, wber ¢f Rad ‘s, the price
ol (h(? L nior I?CCLI\ L T lnllﬂ\lthl\" ¢
by the All Radio Corp., 2650 C

¢
instead

nade to appea .00,

of §42, price
As this list was nat red as an advertise-
ent. “l\‘ uanutacturer, had uo part in mak
ing this error. is in no way responsible for it

~ The Duodyne Circuit
i (Continued from page 1293)

THE INTERSTAGE TRANFORMERS

The two iuterstage transformers are
identical. They are wound on the same type
of forms as the antenna coupler. The prim-
ary winding consists of four turns of Na.
40 Advance rvesistance wire on each coil
These turns are spaced widely (about Y4
inch apart). The two windings are con-
nected together at the ton of the duoformer;
the two free ends to the plate and “B"” bat-
tery respectively, The secondary winding is
laid on directly over the primary winding.
and consists of 68 turns of No. 24 D.S.C.
wire on each form. The two halves of the
secondary are connected together at the top
of the coil; the other ends to the grid and
filament of the tube. The end that goes to

Descrip- |

Your .
this -

Radio News for March, 1926

“SUPER BOOSTER"

A Beautiful Mahogany Cabinet, 9x4x5.
Easily Attached to All Sets

Price $12.00

Owners not satisfied with the operation of their
Super-Heterodynes or loop sets will find the
solution to their troubles in using this unit, be-
cause of its qualifying merits.
A greater range—added volume—increased selec
tivity —reduced static.
A minimum reduction of radiation in regener-
ative sets.
Material saving in battery and tube cost.
Owners of all types of set are reporting the re-
markable benefits and pleasure the Super Boast-
er is giving them.
Descriptive literature furnished on request.
In \\’ll(ll]" us give description of your set,
also the name of your dealer.

SUPER PRODUCTS MFG. CO.
9181, South Vermont Ave.,
Los Angeles, Calif,

/ CThe Best ‘Ftbe}fade

No matter what vou pay, you cannot buy &
hetter wbe than the far Musiktron.
Marvelous results ean be secured fram sour
Radio Set when you use ciron Tubes,
for beth detector and & Brilliant,
clear tone and STAD Made of
extra quality wate 3 1o insure l(mg Jite and
service. txpe KHOOIA, 1type
and KHESS nlv $1.30 caeh!
Speeial  Resis cou led

T e PRICE

plifier Ty
POST PAID

Tubes  all

R
type
nee

L Pawe

Lype $L00, -\b\u

etion or  poney

direct by m'lil

can send money.

h ¢ order. We pay the
Send for yours teday.

K. & H. ELECTRIC CO.

43 Commercial Street

NEWARK

New Jersey

Volume, Selectivity, Quality, Distance
THE -@_ JR, CRYSTAL RECEIVER

HAS THEM ALL
Thousands of
Satisfied Users

$12 complete--$5.50 set alone )

Sent prepaid anywhere in Send for
freo deseriptive hooklet @ ve uz the |K=
name of your dealer. I
CRAIN BROS. RADID & MFG. CO.,
2304 Telegraph Avenue, Oakland, Calif.

ute  satis
Tunded.

You Can
SAVE

Send in your subscription to

— RADIO NEWS —

$2.50 FOR 12 MONTHS
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the grid is the one that is next to the “B”
battery end of the primary coil.

The designers of the Duodyne circuit IAS(:iel‘]_tif_i_(: Instrument House Of Inter-

claim that Ln; arrangement ol high-resist-
ance primary is a more cf

cont}mélmt{ .osuliah‘uno t'uv‘luutigmll;s&[l ‘national reputati()ﬂ Offers fOI' the firSt
method ot mtlo(uung resistance into  the

id circuit. In the plate circuit the primary \ time direct tO the public an improved

resisltamce is in scries with a resistance 101 | N . . .

nearly one hundred times greater magnitude, V C

and has no appreciable e;f(-c: upon the s:fzna‘l. SO LOE arlable AerleleCtrlC Ondenser

In the grid circuit, on the other hand, such a | :

resistance causes a great drop in efficiency. | MAXIMUM SWING WIDTH 4~

CONSTRUCTION OF THE SET | : 3

The first operation in building the set is to i

o
S

drill the bakelite panel and binding post
strip so that the parts may be arranged in
the manner shown in Figs. 2 and 3.

Next, lay out the baseboard in accordance
with Fig. 2, and screw all of the apparatus
in place on it. Mount all of the apparatus
on the panel, except the three variable con-
densers, and secure the panel to the base
board. The condensers should not be mount-
ed and connected in the circuit until all of
the other wiring is finished. This is recom-
mended because they might otherwise be in
the way when running some of the wires.

Before proceeding with the actual wiring,
Fig. 4 and the top and rear views in Fig. 2
and 3 should be studied very carefully.

Made of the best materials obtain-
able, the highest grade of aluminum
and the best grade of brass. Be-
sides the materials used, the aork-
manship is that of instrument mak-
ers rather than ordinary mechanics
and several features of decided
merit are embodied in this Con-
denser, among them being the im-
proved calibration curve.

frequenicy condens-
“O'Jr plates of small
g number of plates

ravagunt rotor sweep,
to uo\»d the other parts of the
In our Condenser the eccentric semi-

“straight-line
1ary 0\\, ,u)'mcd

The popular “straight-line frequency’’ calibra-
tion gives too rapid a capacity variation near
maxlmum capaclry to permit couvcmem tun-
ing mr me lonbcr wave lenw(qs i 1 be
ciate the
s has been

as
onld 'lul h) uwal ~|J|unr of Tbroadeastiv g sta- v g s . . s
tions and equal facilities oi ing over the circular plates, which gives the improved cali-

entire frequency band. Its compaciness is ap- bration curve, has a substantial area and only
preciated, due to the fact that most of the a moderate sweep.

Special Features

Low Minimum Capacity, reaching down to 200 meters.

Negligihle Losses.

Individually fitted bearings, allowing no side or end play.

Highly developed crimping process insures good bonding
setween plates.

L All plates centered, due to rigid assembly and inspection
Fig. 5. The duoformers Whlch are the heart | tests. . . .
of the Duodyne circuit, may be bought com- General sturdiness of construction and clean workmanship. |
plete, as shown at C; or may be wound on Our enormous production for set manuf {facturers enahles us
forms similar to A-B. to make this extremely fine price offer to the public,
o Sold only on a cash with order basis, money returned 1f |
LIST OF PARTS you are not more than satis tnt they are exactly wha
3 S.L.F. variable condensers 0003 i you want and equalled electrically or mechanically.
3 Duoformers, .
5 Tube sockets, . Price $2.75 each  Set of three, $8.00
2 Audio frequency amplifying trans-
formers, 3:4-to-1 rati . .
1 Bheostat, 6 ohm o, Sent by paid parcel post anywhere in U. S. A,
1 Rheostat, 15 ohm,
1 Byv-pass condenser. 1 uf., . . .
2 TLixed condensers, 002 uf., THOMPSON-LEVERING COMPANY—RadIO DlVlson
1 Lixed condenser. 00025 nf., y| 353-357 NORTH 57th STREET PHILADELPHIA, PENNA.
1 Grid condenscr, .00025 uf., with leak Trade Mark Registered

mounting,
Double circuit jack,
1 Single-pole dcuble-throw antenna
switcl,
1 Grid leak, 2 megohm,
14 Binding posts,

1 Panel, “7x21 xXts iaches, Gt i Y
1 Small pancl. X% inches ou get per-
a I,), cl(?/b l/{)._u 1Y1(.h(>. e 0url9268eay1ﬁ/’ get p
1 Baschoard, 9% _Ox,'z inches . J Mustirated Catalog fect tone
58 IE(Ct NTO 18 tinned QQI?DU- wire, . 5 Which contains all la!est quality with
“ect No. 9 black spaghetti tubing, STANDARD RADIO MER-
2 Feet resin core solder. CHANDISE and up to datc Log Book MURDOCK
1t will pay you to huy from us. We carry one of the
HOOKING UP THE SET Inrqclsl lines of Radio in the East. D;n’t miss lh; HEADPHONES
R . wonderful gpportunity te participate in this Great
The set 13 now ready for test. Beiore anv Safe. 'Rush your roquest at once. Wm. J. Murdeck Co.
. R . . N 0 over he cost ¢ mailing enclose C.
tubes have heen inserted in tl e sockets, the ECONOMY RADIO SALES COMPANY Chelsea, Mass.
batteries should be connccted. Then turn on 288 6th Ave. Dept. F. New York |
both rheostats, part way, and insert one tube. DEAL DIRECT AND SAVE REAL MONEY % MURDOCK:
The filament should now licht up to a dull (No Dealers) , ¥

glow. If it does, all is in order and the other : = e — -
tubes may be_ inserted. If it fails to light, or
flashes up brightly, there is a mistake in the Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a

wiring ; and it should be traced out and cor- year. Experimenter Publishing Co., 53 Park Place, New York City.
rected before proceeding further.




sz:: 0.D. Worl
Storage “B” Battery

12 Cells, 24 Volt units. Equipped with Solid Rubber
Case, an mburdncc against acid and leakage. Iixtra
hcavy wlass jars. Heavy rugged plates. Built with
the same ecare and precision as the famous World
Radio “A' Batteries.

Lasts Indefinitely— Pays for Itself

Lconomy and performance unheard of before! Re-
charged at a negligible cost. Delivers unfailing power
that is clear, purc and quiet. Tube plate (B) voltage
is best served by storage battery power. Itis, above
all, constant, unvarying, dependable and efficient.
Radio tubes are far too critical to subject them to
power less ﬁmur\nt than that coming from a good
storage "'B’’ battery. Your set demands the best!

Tested and Approved
by Leading Authorities

The following qualified institutions of merit have
tested and approved World Storage ‘B’ Batteries:
Radio News Laboratorics, Popular Science Institute
of Standards, Popular Radio Laboratories, Radio
Broadcast Laboratories, Radio Age Laboratories,
Lefax, Inc., ‘and others equally important. You
can depend on a tried and proven article when you
decide on a World Storage ‘B’ Battery, Thousands
in use. Order yours today!

SEND NO MONEY

Just state number of batteries wanted and we will
ship day order is received. Extra Offer: 4 batteries
in series (96 volts), $10.50. Pay expressman after
examining batteries. 6 percent discount for cash
with order, Save 60 percent—get a tried and proven
battery of merit, by mailing your order in NOW!

ORLD BATTERY COMP
”12,.3:’,,‘33‘.3%‘::}:%{”” - Chiago .

d
Gvolt, 100 Amp 120 A 132 816.00.
Al e may win 50 d"l'fub{ cfu”o‘q""

S.-t your Radio Diala at 210
oters for the new 1600
w-m Wur)dSlurugL Battery
SRC, C

STORAGE BATTERIES B Finanoohesmantt
ZWEAFZ WON=*WJS = KHIZ KGO Z KFAT = WIYF

FIXED—-RIGID
DETECTORS

= GUARANTLED —

Have bullt over 50 sets including
3-4 tube Grimes and used NION
without a single failure. On stra-
ight Regenerative and R. F., Iomit
Gird Leak and connect 22 -2 volts
tap to crystal improving tone 100
per cent without affecting volume
or distanee. X have found no other

s0 dependable. Sincerely, H.

Peigh, 647 N. Lawndale, Chicago.

147 TOP NOTCH
-‘_’ Té\ RECEPTION AT

EVERY POINT
GUARANTEED

50 c At Your Dealers
or by Post

KEY STONE PRODUCTS CO.

304 Gardenia Ave,, ROYAL OAK, MICH.

J

It is recommended that an antenna with a
total length of one hundred feet, from its
far end to the set itself, he used; and raised
as high as possible, es,pccially at the far end.
It should be connected to the first antenna
binding post on the set; il a longer antenna
s uscd, the best results will probably be ob-
tained hy connecting it to the second antenna
binding post on the set.  After the set is in
operation, the antenna should be tried on
first one post and then the other; and then
leit on the post that gives the hest results.

THE TUNING OF THE SET

The tuning of the Duodyne is similar to
that of any five-tube Neutrodyne or tuned
radio frequency set. Readings on the center
and richt-hand dials will be practically the
same for any given station. The reading of
the left-hand dial may be the same, or
slightly above or below, depending upon the
characteristics of the antenna and the posi-.
tion of the two-way swilch on the lower
left-hand corner of the panel. The position
of this switch controls the relative selectiv-
ity and volume obtainable. When it is
thrown to the right, the set will be more
sclective for cutting through the local sta-
tions, but will not have quite the volume on
cllstant stations that it has when the switch
is thrown to the left. On changing the posi-
tion of this switch, the left- hand (l al must
be reset, to receive the samc station. The
position of any station will be slightly higher
on the dial when the switch is thrown to the
right.

By
forth herein,
and be assured
equal, and perhaps superior, to those obtain-
able from any five-tube tuned radio fre-
quency set that might be purchased com-
plete.

The Bidden Witness
(Continued from page 1262) :

.
Mrs. Warren. T am sure what I saw
but a harmless firtation—but T
to warn you that there may be others who
Lknow your husband and will cause trouble.
It is from the slander of these p\_u[)|c I wish
to protect you. As z friend of your hushand,
I claim this right when he is away.

Mrs. Warrex: Thank you very much,
Mr. Marshall, for telling me this—but the
gentleman was someone I know before 1
was married—but he has been away for a
long time—and I was—very—pleased—to—
see him.

Mr. MarsHALL: I am afraid vou showed
vour pleasure in a very marked manner, in
fact in such a manner that I am sure your
hushand would not approve.

Mrs. WaRREN @ It was nothing at all, Mr.
Marshall. Please don’t say anything to Jack,
because he will be very angry with me—
and I couldn’t bear that.

MRr. MarsHALL: [ shall not think of tell-
ing him, but I have incurred a considerable
expense in coming here to warn you, so I
think it is only r ght that vou should defray
some of my expenses.

Mrs. Warren: Tell me how much it is
and T will pay you now.

was

MR. A\TA'RSIIALL: One thousand dollars.
Mrs. Warrex  (horror-stricken) :  One
thousand ! -but vou must be joking, it can’t

have cost vou that large amournt!

Mr. MarsyaLL: Derhaps not, but it is
going to ¢nst you exactly that amount,

Mrs. Warren: I haven't anywhere near
that amount in the house. If I had, I
shouldn’t dream of payving vou such an ex-
orbditant sum,

Mr. Marsrarr: Mrs. Warren, this is a
serious matter to me. If vou are unable to
pay me I have no other alternative hut to
apply to vour husband for it. It is hardly
necessary to pomt out that such an applica-

following the simple instructions set
anyotie can build the Duodyne
that results will he at least |

have come -
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tion would involve an explanation of how 1
Incurred the expense.

Mrs. Warrex: You mean—you will tell
him?

Mg, Marsmarr:. Precisely my meaning,
Mrs, Warren. I congratulate you on your
perspicacity.

Mgrs. WARREN
that is blackmail.

MR. MarsHALL: [ object to that term,
consider it a payment for services rendered,
but it can never be blackmail.

Mrs, WaRrreN : I told you before { hadn't
the mouey.

Mr., MARSHALL:

(greatly agitated) :  But

I sec you are wearing

some apparently valuable jewelry., You
could sell that.
Mgs. Wargex: I can’t. Jack gave this to

me, he would miss it directly if T sold it.

Mr. MarsgaLr: That has hardly any-
thing to do with me, and as you will not take
my advice there is nothing left for me but
to inform your lhushand of your {oolish
escapade. Good morning, Mrs. Warren.

MRS, WARREN PJ(asc wait a minute,
don’'t go yet. 1 have some other jewelry
which T can sell, if you will wait a day or
two, and I will Sen(l vou a check.

Mgr. Marsuarr: I am to old and experi-
enced a man to be trapped with such a simple
trick. However, I am willing to wait for
the money. Today is Monday. 1i, by
Thursday, I do not rcceive from you the
sum of oue thousand dollars—in small bills,
please—I shall find it necessary to see Mr.
Warren.

(A door hell is heard ringing.)

Mrs. WaRrrReN (quickly): That is my
husband just returned. You won't say any-
thing to him, will you, please?

Mr. Marsmacr: Not if you promise to
do as [ desire.

(Door opcus.)

Mgr. Wagrex : Hello, May dariing, pleased
to have me back? (A4 kiss.) Oh, good eve-
ning, Mr. Marshall, I didn't notice you.

Mrs., Warrrex  (calmly, contrasting wwith
her previous ayllated manner) © Jack, Mr.
Marshall came to sce me to threaten that, if
I didn't pay him one thousand dollars, he
would tell vou that he had scen me many
times flirting with—uwiy brother!

Mr. Marsmarr: Eh?  Mr. Warren, [
assure you that Mrs. Warren is stalcen.
Of course. [ knew it was her r. anl
I—e1—J«)l\1.1nl\ remarked that f I had not
heen a friend of the family T might have
put a wrong construction on the matter.

Mgr. WarreN :  May, dear, did he try to
blackmail you? -

Mrs. Warrex: Yes, Jack, he did. He
is lyving to vou. |

MR, Marsuarc: 7Mrs. Warren, T strongly
object to vou making such a statement about
me, Mr. Warren, you know me better than
to believe such a wicked untruth.

Mer. WarreEN ;T would rather believe my
wife. What explanation have you to make
before T hand you aver to the police?

Mr. MarswarL: If you charge me with
blackmail, you will make a fool of vourself.
In the law courts it will be my word against
your wife's. I made sure when I entered
the room that there was nobody to overhear
our conversation.

MRr. WARREN : So  wour conversation
wouldn’t bear overhearing? You made the
same defense when Ross cornered vou for
the suicide of his brother.

Mr. Mavsrary (gasping): Ah?

Mr. Warren: That hits you hard. You
didn’t know that the Ross Dbrothers were
very great [riends of mine, in spite of their
faults.  Andrew and I knew that vou black-
mailed bis brother till he went crazy, but
we couldn't prove it. We swore then we
would get vou for it. and now we have got
you—vyou rotten cad!

Mg, MarsaALL (again composed) :  Mr.
Warren, I am afraid you suffer {rom illu-
sions: hut, perhaps, your iliusions take the
form of witnesses to the conversation be-
tween your wife and myself.
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MR, Warrex: Well, would you call this
an illusion?

(Up to the word “call” the speaker ap-
proaches the microphone. Al the word “ihis”
the noise ¢f a curtain suspended from rings
being drawn back 4s heard.)

MR, MarsuarL (a/armed) : What's that?

MRr. WarreN:  That rather solid delusion
is The Silent Witness—a microphone! The
director of the radio station, WRNY, is also
in the plot; he has supplied his listeners
with ten minutes’ entertainment and me with
about a million witnesses!  And, if it's nec-
essary, I'll see that the lot are subpoenaed
to get you convicted.

Mr. MarsHaLL (uncasy again); You are
blufing! What do you mean by WRNY?
It means nothing to me! I am not interested
in radio!

MRr. Warren: Well, for the last week, I
have, unknown to you, been staying with
Ross.  After you had definitely made the ap-
pointment with my wife, I phoned to the
radio station and the microphone was fixed
behind the curtain there, ready for when
you came. My wife, as you have discovered,
was an excellent actress; and when I had
heard enough on Ross's radio set, I came
around——

MR. MarsHALL (greatly agitated) : Switch
the infernal thing off, and if vou are a sports-
man, give me a chance to get away! (7he
click of a lock is heard.) What are vou
locking the door for.

Mr. WarreN:  Pll switch the microphone
off with pleasure, as I don't want any wit-
nesses to what I'm going to do—er—sayv to
you. After that, you can go to the devil.

(Microphone is switched off.)

THIE END.

i -

A Regenerative Loop

Receiver
£ (Continued from page 1298)

Faunaisimin o

T

loop, which is set in the direction necessary
to bring in a given station.
THE AUDIO FREQUENCY AMPLIFIER
The method of amplification used in this
receiver is one that should give very excel-
lent results, as there is one stage of trans-
former-coupled and one stage of push-pull
amplification,

This illustration shows the dial for varying
the condenser and at the right the filament
control jack.

In using push-pull amplification, it will
be found that the unit operates more satis-
{actorily if there is used on the plates of
the two tubes a higher voltage than is usual,
In the illustrations there are shown only
sufficient binding posts to supply 90 volts
to the plates of all ihe amplifier tubes; but
it would be an excellent thing for the con-
structor to add another hinding pos:, in
order to supply the two tubes of the push-
pull amplifier with 120 volts. This could be
placed at the extreme left side of the row
of binding pousts.

The tuning of this receiver is uot at all
difficult, as there are but two adjustments
to make in bringing in a station. The con-
denser on the panel is set with the plates
about half-way meshed; and then the larger
of the two toops is slowly rotated uatil a
station is heard. The condenser setting can
be changed, if no station is picked up, uatil
the familiar regenerative whistle is heard.
Then the inside loop is turned netil this
whistle is eliminated, just as a tickicr coijl
is usced in the ordinary regcnerative recejver.
The large loop is then readjusted until maxi-
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will
the

is heard; which
readjustment of

mum signal strength
perhiaps necessitate a
tickler loop.

This receiver, if built according to the
specifications given abcve, should bring in
local stations on the loud speaker with re-
markable volume, and should give excellent
DX reception on head-phones. UV- or UX-

201A tubes can be used throughout; or, if
it i1s desired, power tubes may be used in
the stage of push-pull amplification. If

more information is sought on the subject
of amplifiers, there is a description cover-
ing all the different types in the November,
1925, issue of Rapio NEWS,

WRNY Broadcasts
Christmas Greetings

from Germany
(Continued from page 1370)

the ncedle working on the wax has a na-
tural tendency to record some bands of tone
{requencies more strongly than others. The
microphone itself also shows the same in-
clination to a sligh: degree.

CORRECTING TENDENCY TO DISTORT

To correct these tendencies, which would
otherwise manifest themselves as distortion
in reproduction, the flter system is intro-
duced, which causes the record to give a
{aithiul copy of all sounds in their true pro-
portion to one another; mstead of greatly
over-emphasizing a certain small band of
frequencices, Lmd leaving the very high and
low nates out altogetlier, as is the case with
the old acoustic recording methods.

A filter, correcting the frequencies, may be
mtroduced also in the reproducing circuit to
correct any faults introduced by the mechan-
ism of the panatrope, or to réduce the slight
“oround noise.” or scratch, which is some-
times noticeable.

THE CHRISTMAS BROADCAST PROGRAM

The first speaker on the international pro-
gram, broadcast by WRNY on Christmas
afternoon, was Dr. Gustav Stresemann,
Minister of Foreign Affairs of the German
Republic.

“Since the world war, \vhigh plunged the
European nations into misfortune came to
an cnd, the efforts to repair the damage
wxought have found firm support from the

American people,” said Dr, Stresemann.
“We owe, therefore, to them our sincere
gratitude. It is the strong and sound Ameri-
can npation which is suited, as hardly any

other in the world, to build a firm founda-
tion for future world-political development.

May the American ens regard it as
their great task to be strong and wise
furtherers of humanitarian ideals! We

know how firmly these are implanted in the
fand of Washington. Therelore, we in Ger-
many are ever interested in the cultural de-
velopment of the United States; and the
feeling of a common bond, which the ocean
cannot sever, fills us in this hour.

“In contrast to America, young and
strong, stands Europe, weary with civiliza-
tion, and bleeding from a thousand wounds.
Reconstruction can only take place through
the co-operation of the nations, not in strife.
Therefore the German people took the in-
itiative which led to the treaties of Locarno;
and we hope that t se treaties may be the
basis of a new era, in which the peoples of
the world will w lde stand one another, and
i which national striving and development
will serve humanity as a whole. We are
convinced that our call for co-operation in
the furtherance of peace will nowhere find a
louder echo than in the United States. When
we thus extend our hands to each other for
a common effort, then, with God’s help, will
the coming vear and coming developments
bring a new day.”

Dr. Stresemann’s speech, like those which
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followed, was delivered in German, and
translated to the listeners by the announcer
of WRNY.

The solo, “Holy Night, Stilly Night”
which followed, was sung by Clare Dux, the
famous soprano of the Berlin State Opera.

Dr. Hans Bredow, who, as State Secretary,
exercises a supervision over German radio
like that of Secretary Hoover in America,
and for his enlightened efforts toward its
upbuilding has been called “The Father of
German Broadcasting,” declared that the
greatest significance of radio is its interna-
tional aspect.

RADIO THE GREATEST EDUCATOR

“The primeval combat against the restric-
tions of time and space has entered a new
stage,” said Dr. Bredow. “Although cross-
ing the ocean involved weeks of journey but
a few decades ago, yet we have experienced
the stupendous fact that the ocean was
crossed in seventy hours by the Zeppelin. A
far greater advance, however, has occurred
in the distribution of news; it has become
possible to broadcast over the entire world
in the fraction of a second.

“This development has enabled us to cou-
sider the whole world as one vast auditorium,
regardless of whether we are neighbors or
antipodes. And the ethical idea of radio is
crowned by the motto of its noble aim:
‘Create new paths for human understand-
ing.’

“Radio has been welcomed in Germauny in
a period of deepest social and economical
distress, as a liberating marvel; and is con-
sidered here a cultural factor whose influ-
ence on the life of the people is bevond
cemprenension. For the first time since the
discovery of printing by the German, Guten-
berg, a new possibility has been created of
the simuitaneous transmission to countless
numbers of intellectual sweaith; and it is
comprehensible that the spiritually-starving
masses of humanity should storm their way
to radio. Its mission is to awaken the good
in people and satisfy their vearning for in-
teilectual development.  Every country be-
comes a great lecture room, througit the
radie, in which everyone—poor, rich, young
or old—may fAnd that which brings pleasure
and profit.

A GUARANTOR OF WORLD PEACE

“But beyond the borders of countries radio
will have importance. It will unite the na-
tionalities Into one great community, and
through daily mutual ¢xperiences convey the
conviction that they are all members of one
qreat spiritual association. So can radic in
the futurve coutribute to the mutual under-
standing of nations, and perhaps serve the
peace which humanity seeks. In this spirit
the German radio friends extend heartiest
Christmas greetings to all Americans.”

The musical numbers following, *O Come
All Ye IFaithful,” and a Christmas carol,
were sung by Cornelis Brousgeest. leading
tenor of the Berlin opera, and impresario of
the opera broadcasts of the Berlin stations.

Dr. Paul Loebe, president of the German
Reichstag, who completed but recently a
visit to the United States, spoke briefly in
admiration of American energy and co-oper-
ation, and Dr. Hugo Eckener, who piloted
the ZR-3, now the Los Angeles, across the
Atlantic, referred to the warmth of the
welcome he had then received, and expressed
the hope that modern science will create a
solidarity among the civilized nations
stronger than’ nationalistic misunderstand-
ngs.

A duet by Miss Dux and Mr. Bronsgeest,
“O Tannenbaum,” (from whose simple air
at least two of our states have taken their
anthems) and selections of instrumental
music ended the internatioral program, At
its close a brief explanation of the novel re-
production methods employed was given to
the radio audience by Hugo Gernsback,
editor of Rapre News,
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For Radio News Readers

Barawik’s 1926 Radio Guide

Any real radio bug will find Barawik’s Radio Guide a gold-mine of information,
for it presents, in concise form, the famous radio circuits you have read about.
Besides, it illustrates and describes thousands of sets, kits, accessories and
parts that are needed by every set builder, fan, novice or beginner. As a
catalog and guide it is invaluable and it shows you how you can save huge
sums in the very things you need, or it helps you to decide what set will best
meet your needs and vour pocket-book.

Shows
Radio’s Newest Creations

It shows the newest straightline conden-
sers, low-loss coils, vernier dials, tubes,
cone speakers, A and B current supply,
batteries and everything from a crys-
tal to the expensive complete console

receiver—and one, two, three, five
and eight tube sets—at startlingly
low prices.  Whether vou just
want supplies for your present
set or desire a new set, here
you can secure them at a

guaranteed saving.

Get this Catalog Before
You Spend Another
Penny for Radio Supplies

Fill in the coupon now for your free copy or drop us a postal or RN &°
letter. Do this before you spend another cent for anything in ¢ o ¢
radio—now, while this announcement is before you. You'll 0‘\5
be well repaid. Also please include name of radio fan or ’
fans who would be interested. RIS

NS

"4 e EX WD R e
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CARTER

New “IMP” Loop

Again Carter leads with a loop that is com-
pact, sturdy, yet highly efficient. No possi-
Dbility of locse wires breaking. Weighs one
pound, diamcter 16 inches. Taps provided
for all loop civcuits.
In Canada, Carter Radio Co., Limited—Toronto

W See one at your dealers.
Write for illustrated folder,

~

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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columns.

issues,

Follow these advertisements every month.

Name and address must be included at the above rate.
accredited advertising agency. No advertisement for less than 10 words accepted.
Objectionable or misleading advertisements not accepted. Advertisements for the May issue must reach us not later than March 1st.

Classified advertising rate twenty-two cents a word for each insertion. Ten per cent discount for 6 issues, 20 per cent discount for 12
Cash should accompany all classified adverusements unless placed by an

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION

EXPERIMENTER PUBLISHING Co.,

UGB

Reliable advertisers from all over the country offer their most attractive specials in these

INC., 53 Park Place, New York, N. Y.

UNITY AD-LETS g

RSSO DO O Y

B S S S R S S S
Agents Wanted

Money and fast sales.
s for bis aute,  You chur
daily . Writa for pa
American Monogram Co., Dept.

Every owner buss gold
$1.50; make S Ten

and free sumples.
Cast Orange, N. J.

B

put en
Free

gtere windows.  Large protlt
samples. Metallic Letter Co., 422 N

Make $30.00 daily. We

Bankrupt and Rummage Sales.
Distributors, Dept. 213,

start you, furnishinz everything.
609 Diviston, Chicago.

Best seller—Jem Rubber Repalr for tires and tubes;
supersedes vuleanization at a savl of over 800 per cent.;
put it en cold, it vuleanizes itself in two minutes and is
guaranteed to last the life of the tire or tube; sells to
every auto owncr and accessory dealer. For particulars how
{0 make big money und free sample, address _Amazon Rubber
Co., 204 Amazon Building, Philadelphia, Pa.

“ia

AGENTS: $11.80 daily in advance (Send fer sworn proof)
Introducing New Insured Hosiery, 47 sty 40 colors, guar~
anteed seven menths,  No capital or cxperience required.
shnply Laku or(’(n Ve detiver and egllect, (or you can de-
liver, K 5 given, PAY YOU DAILY,
. We furnish
le Company,

ring Jine now res
Macoehee Tex

besides, 1
¢ time will do,
l,xﬂrmnu'i Oiia.

menthl
sample
Curd

District renresen(ahve: Marve! oppertunity selling

d tem of servicing batieries to Dattery statinns,
ito anwd radio owners. Wonderful diseovery. Free
territary golng rvapidly. International
St Paul, Minn,

sample,
Radiotite €

Agents—90¢ an hour Lo Pdve\ d dlstribute samples to
consumer,  Wiite q\xr'.\ for territory and partielars. Amer-
jean Products Co., 5799 -\mv'l'm Bldg., Cincinnati. Ohie,

B M

SR

“unnnum;

Aviation

adel aeroplane frec. TWrite to

Detroit, Mich.

Boys—(ict a_Ihree-foat r
Aero Shep, 3030 Hurlbut

Business Opportunities

Free Bock. St

little Mail Order Buslness. Pier, 896
Cortlund Street, =

Responsible manufacturer wants competent men to minage
Lad salesten 3 0 to $1500 necessary; wiil allow ex-
f. \l.u

556

Sell Five Tube Radio Sets. Thirty da
sales  weekly pays 290 profit. Exp
et Radie, 147-C Milwaukee,

HHih st

Chemistry

Learn Chemistry ‘at Home. Dr. T. 0" (‘onor
noted educator and sclentiflc autherity, will ¢
home study correspondence coursc fits you (0 faie a P
as chewist. our rull page ad on page 1351 of thi
Ehcmicul Institute of New York, 66 W. Broadway, New

Iy

Sloane,
ou. Ou:

Educational

Used Correspondence School courses save oser half,
gain Catalogue 1000 courses free. ed courses bou
Students’ Lxchange, Dept. A, 47 West 42d St., New Y

[ — s " P——

Exchange

200-20,000 meter Receiver Rudiotron $23.00. Smith, 4414

Market, Thiladeiphia,

Help Wanted

Travel. Experfence un-

Deteetlves Needed Everywhers.
W former Government De-

rite, George MWagner,
, 1968 Broadway, N. Y.

ad jabs.  Fireman. Brakena
Train Porter. 237 Railway

Sleamshln Pl'lsl ions—Europe, Orient; good pay; expert-
send su'r tddressed eny ¢ for list

$50 a week.
Samiple and plan 0O
Co., Dept. 1, Shawnee,

5 in_ Blectrieity,
In Chicago earn
y expenses,  Fac-
Diploma in 2
s.  Small clusses, individual
titution with thousands of
ul gradi. time. Employment bureau.
Moderato tuition—monthly ents.  New College build
g—all athleties. All details in 72 page “‘Blue Dook."”
A copy will be sent to yeu free,  Write today. Chiecaro
Technical Celiege, Dept. 27, 118 E. 26th St., Chlcage, IiL

(Ll) or evening
and Arcl
Time po

Electricity—=hort
Draltinz,
while vou
ulty of

5. B.S.

s, 0
instruction.

. Wanted—| Bu:ldlng Draftsmen. Train at bome, in sparo
.3 ding-Draftsman,  Big dem X
i Get in Bot u‘

8 Oﬂﬂ Qﬂﬁ (]I 0 §
5, We train vou

plans to siu ! w

Get into the §3.000 o Q'u uor)

]’]ue Prints and

Tech

Chicago, TIL

on md Blue
i

Jeavn.
for Free Le
abligatien.

E. 26th St.,

The Werld's Big Pay Ficld—Build-
jng. Re an esthnater, superintendent, or have a contracting
s of your own.  Train at home, In spare time, to earn
20.000¢ a year, or mere. No mafter what your

Become a Builder.

ich i there’s a big opportunity for you. A vilrgin
mld no overcrowding.  Free ho “Ime to Read
Blue Prints,”” actual Blue Prinf Plan d Catalog sent

free. fee w quickly and easily you will le this fas-
einating blg-pay professfon. I0 you are earning less than
€75 a week, write us now. Send for free beoks and Blue
Print Plans today! Chicamo Technieal School for Builder
Dept. 2773, 118 B. 26th §t., Chicago. TN

To Sell the Radio Fone Lamp Loud Speaker.
veeeption reproducer.  Write for sa Iu outfit.
Supnly, 1070 Forbest Street, Pittsburgh, Pa.

Latest radio
Radio Flim

Incorporations
Delaware Incorporator, Charters; Fees Small; farms,  Chas.
G. Guyer, 901 Orange St., Wilmington, Decl.
Insects Wanted
Why not spend Sprlng. Su hering but-

liectinns,
with my
nd cents  (not
mrmr sending but-
Dept. 40, Box

terfifes, insects? I buy of Kinds [
Some worth $1 to $7 eac Shinple mi 0
instructions, plctuves, prirce- Hl R
stamps) for my iliustrated Pro;
terflies. 1} Sinclair, Dealer in Insects.
1i24 San Diegc, Calif,

Instruction

Loarn Chemlistry at Home. Dr. T. O°Cenor Sloane noted
educator and smcwuﬁc autherity, will teach you. Our home
study correspondence course fits you to take a pmn o
1 page ad en page 1 a,
f New York, o6 W. Broadway, l\m\- York

Motion Pictures

Films for Toy Machines.
stories 1000 feet
raid.  Big Boys
Memphis, Tensn.

Iart—>Mix-Chaplin, Complete
. Special 200 root tengths $1.50 post-
Free. Menarch Itilmas, Department 3,

Motot cycles, Bicycles

Don’t Buy a Bicyelo Motor Attachment until you get
our catalog and prices. Shaw Mfy. to., Dept. 6, Galesburg,
Nansus,

Musical

tem. Write for Free
‘s Harmony Studlo,

Play Piane by Ear. A Scund
Douvklet, You'll be glad you did! Bo
127 Meleall St., Ottawa, Can.

0ld Coins

5,000,000 31k, 1924

German Govt Bond 5 $1.50. 2,000,000
Bond 1923, m 500,000 Mk, Lill and Catalogue,
rman Shultz, Colorade Springs, Cclo.

Old Money Wanted

§2 to $500 each puid for hur \.‘reds of 01d or_0dd Cofns.
Keep all old mcney, it may be ve luable. Send 10¢ for
New Illustrated Coin Value DBock, 4xt. Guaranteed prices.
}Jc;’ posted. Y\\c pay Cash, Clarke Coin Company, 14 Street,
«€Roy. N. X,

DT s o

Patent Attor::ey:

Inventors—Should write for our Free Guide Beoks and
“‘Recurd of ion Blar hefore diselosing inventfons.
ch of your invention for our Free Inspec-
Radio, Electrical, Chemijcal, Me-
k experts, Terms reasonable. Vietor
Ninth, Washingzten, >

tion and Instruc
chanical and Tvaden:
J. Evans & Co., 9

Patents.  Send drawing or model for examination and
ep to patentabllity.  Advico und ‘J(‘Unﬂe» frec. High-
est ences. Dest.  results. plness  assured.

Watsen E. Celeman. Patent Lm\yel 614 (: Street, N. W,
C.

Washington, 1.

Patents—My feo in {r
Frauk T. Fuller, Was!

nents.  [ree personal advice,
. €.

Patents—Send for form
signed and witnessed,  FForm,
Lancaster and Allwine, Reri
I'nited States and Canada, 268 Ou
D. C

idence of Concentlon” to bo
1edu mru\lnlxun free.
in

1 LN W
ington, D. C. nhlll]h sed IS')')

1w e st Fep o

Patents

Inventions Commereialized,  Patented or unpatented.

i PR CT] Write Adam Tisher Mfg, Co., 278 Inright, St Louis,
Mo,
1'!1:scell(meous

Skinderviken Transmitter Butten. Tree tested ho s. YT T O YA 11 T
Lnud Speakers.  Experinents. K Electrle Co., 2 Rector
Street, Now York C Personal

Every Autoist will buy Au vn Alitten Dusiers, 200 per cent _Loqcsume—.}uin cur c_)nh -nhke qualntances everywhere.
Profit,” Free Sample offer. National Fiore Broam Ca.. St Big illustrated bodk with deser and photos,

Louis, Mo,

Lightning Electrolyte. Charges storage batt
ly. Gallon costs H0c, sells $10.00.  Make it
anteed Torm 83.00.  Y¥rite for free circu
Chemist, ga, Callf. Box-D.

-
e 12c-
Murphy,

Hameopathic and Brachemic preparations sent postpaid to
all parts of w Manugal and bogklets free. Hals
Rros. Co., 643 St. Clair St., Chicago, Ill. Established 1

plain wrapper for ten cents. DBo de Co.,, Dept. 08,

Ransas City, Me.

Free to Radio Fans. Yor Rupture. The system embodied
3 s Pl\pmp. ds has been successfully used by thou-

1008, the homes, without

cxpense.  Entirely

d Buckles or Springs
attached. Write for Tree ’10\L ]'u v. Ne charge new or
ever. Address Plapao Laborateries, 3713 Stuart Bidg..

St. Louls, Mo,

el

g%

. |
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Unfailing “B” Power

GUARANTEED
TWO YEARS

Stops all worry about “B”
Battery supply. Makes your
set work better and more pow-
erful—100 Volts and more.

Clean, compact unit.

WRITE TODAY FOR OUR
BIG CIRCULAR “R”

BRANT BATTERY CO.
1622 W, 16th St., Los Angeles, Cal.

A lifetime op orlunlty is open for you as a radlo
dealer. Ra promises its biggest record-
breaking scason Make the most or it by geiting
our:new big t‘.lfdlo" before you buy. Huge
stocks of standard radio parts, set; s rmd\
for quick shipment at lowest roc

wholesalo prices. Wonderfu! apecial o!fm on

tubes, batterias. Write for frec copy NOW

W.C BRUN COMPANY Saﬁlgs Clinton Sty
— T s

100

RADIO
HOOKUPS

for 50¢

A Practical, valuable
Radio Book,
by the

used by beginners

selling
thousands,

and amateurs alike.

Mailed Postpaid

on receipt of
B0 cents

THE CONSRAD COMPANY

64 Church St., New York, N. Y.

A

Printing Outfits and Supplies

Print yeur nwu cards, sta [
“or ttts R: Jab Py S5t
l) prum. 3 A8 i sen Write
e, paper, ete. Company, A-la,

Wy LI 811

’]"10

‘Rasco’”
1

I-hb)' Del.ectm'
Lang.

m\) Tie pre-
ty  Company.

Attention! -0 V. e greatest col-
lection uf wacawm under {wa
covers L such i 4]
found 1n the

)8, or
Co., 06- ‘)S I’un\ Plice,

Ysur B with FEdison BElements. 'Th st
Puje 5 eents; welided, T% cents no Hens

13 ;
Chapeile, Waedburn, Ore.

Shnhtly Used Mlcronhoms $1, 250 watt, 330 eyeie metors
0 volts Th.e, nRua

b, LP1016 730 \\(.ll plite tran

tion $5. Others, R. Woad,

York.

New

Tranrmnmnq Sets & Tuners at your Sav 20-801
Meters, ormaticn. 8. Strobel

N. G St i . Pa,

nofseless and i
paid. ne eonde
to 1 ohims

‘e
incjuded, A
each. Spence

Assemhle a Lifetime *‘I3' Darttery 1 or“ r“y better Fdise n
elener With welded connections Sample cell
from sy complete battery 10c.  Paul \[llls \\ oedburn. Qre

Ivory Radio Palnul

ost
u.mul set of i
I

H * n],le

o
\\\.(‘ Texas.

inelul g (’m-n;
pletels n, Or(lmxd I'.xL, N.Y.

Atwater Kent MO.IeI 20 receiver, speaker, ke new.
ley Super Trirdyn. Unipower ') bar

Balkito "B
k.

¢ G. Simnmung, Lake. New

day L(.T- 26—$75.

Complete minus wiring Cc West Paw-

tet. Vermont, Box 182
e 2
Salesmen W(mted
A Sale;mm wanted in every tm.u v eity wlt 23 mlles
adeas 1 (o sell logem complete
ils Iol With Radiogem
there is nothing else u buy—the includes the Radio-

hene, and aerial outfit,
—yet as practieal as
the right men,  Semd
66-R West

gem recefving apparatus, 1.600 v
st radio outfit en the ma
expensive.  Llg meney U
mple outfit, The Radiogem Corp..
ew York City.

$2.00 1
Broadwiy,

Seﬂ F[ Tube Radio Set. irty (hw free trial. Th
81 ¢ pays  $00.00 g cess
Dir LL R id{u, 197C TFourteenth St., Mll\\nlcc, Wis,

IS PRI " e I

Scenery to Rent

Settings for Opera, I*lays, Minstrels. DIlush Drops., Ad-

dress amelia Graiu, Philadelphia,

AR L T R e

Song Writers

i Dia rumln the music rnv

«|lnrlu e

Jour songs.
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How to Make Your Own

SPEECH AMPLIFIER

ICROPHONE Transmitter Buttons have
1 been used for a number of years to
make powerful sound transmitting elements.
‘These very sensitive amplifiers offer every
“Radio Fan” the means of building his own
powerful speech amplifier. We offer here-
with to the constructor these special Ampli-
fier Units.

Frgd Ll S -
s iy
AMPLIFIER

FETICR o —
AreLies okl kit

P/ 1!

Fig. 1 shows the amplifier unit.

Fig. 2, shows how the unit is attached to a
telepaone receiver., The rst l.mc‘dnrc is to
maount the unit on the ragm of )
receiver, which usually is a high
phone, either 1,660 or 1,500 ohms,

Next we select the Iond s'vcﬂ\mz telephone.
If a low re lable, it should
have ci an lnlDL(idl’l(( equal
to th e of the amplifier unit, or about 10
ohms; nnected up as own in Figure 3.

A 5 ohm ¢ iver is used iu this
with a 6-volt storage battery.

Two te

e

set of 2

cuit

ones taken from a good double head-
to 3,000 ohms which do not rattle on
strong nts, are employed in ¥ig. 4, one at
the rec 4 end the other as loud 1alker. 1n this
hook-up there is one instrument which must abso-
lutely be used with this combination, the trans-

former. As stated before in nection with Fig.
3, the impedance of the telephone, if used in
direct connection, should equal the resistance of
t it.  But as the impedauce of the telephone
in Fig. 4 is much higher than the resistance of the
unit, it may be 200 es as great, a transformer

having a is used

step-up to match up the

resistance of the unit with the impedance of the
lovd speaking telephone.  In other words, the
primary coil of the transformer should have an

impedance (which is sometimes called “A. C.
resistance’”) equal to the resistance of the unit, or
about 10 ohms, and the secondary coil should Im\
an impedance equal to the impedance of the high
resistance tcl(pnohc “his transformer may be
purchased in any Radio Store and is called a
microphone transformer or wmodulation trans-
former, designed primarily to use in radio trans-
mitting scts. A 6-volt battery gives the best re-
sults. The current passing through the unit will
vary from .l to .25 ampere.

TFig. 5 shows a eircuit for
the volume of sound. This js
leCl”tS QlICh as S IO\VTI ln rl"'

‘us arrangement is high! tive and the tele
phones on which the units are mounted should b':
packed in a box of cotton, as the slightest vibra-
tion or sound in the room will be picked up and
heard in the loud talker. Any sensitive radio
| talker may be used in this particular circuit.

further increasing
imply two of the
linked lo;rc!hez:

HESE and innumerable other interesting

cxperiments are possible with these am-
plifiers. Every amateur should have at least
one or two in his “Lab” or warkshop. A
four-page instruction pamphlet Is sent with
every unit.

SPECIALLY PRICED 85C
While they last .......... .. Per Unit

CR TWO FOR $1.50

Stammering
Stop Stammering. All syice defects surceessfolly curreet-
ed. Samuel RobUins, 399 Boylgtin St i
g R Jnensnin S
Telepraphy
Tehqmphy—Bulh Morse and Wireless tm
n sidaries Wonderful opportunitlcs.
100l cstab od fifty ¥

ie, Cour iparaiso, Ind.

1Y T T £ TS0 000 T
Vanted to Buy
Full Value Paid Qld Gold, Jewelry,
s s, by " u--r tal gold, siiver.

PRESS GUILD,
66-R W. Broadway, Ncw York City, N. Y.

Enclosed find 85¢—81.50 for which send e
postpaid one—two amplifier units as advertised.
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Counewey rtric
Laborator Bake-
lite Sase and

Shazwe Insulator Co.
Binding Posts and
ol ing

The President, the Secretary of
Commerce, and scores of leaders in
politics, science and industry are
no longer mere ‘“‘names’’. Through
radio they speak direct toyou. The
very tones of their voices are known
to millions.

In bringing Radio broadcast recep-
tion within the reach of everyone,
Bakelite has had a major part.
You will find it in receiving sets,
speakers and accessories, for it
improves both appearance and
performance.

Bakelite is the most widely used
material for panels, dials, knobs,
tube bases and sockets, rheostats,

Radio News for March, 1926

Great names become real folks

variable and fixed condensers and
other parts requiring lasting in-
sulation.

In speakers Bakelite is used for
magnet spools, housings and
diaphragms, as it is unaffected
by temperature and atmospheric
changes. Because of its resonance
it is also used for speaker ‘‘bells”
and ‘“‘cones”.

It is a fact that over 959 of radio
set and parts manufacturers use
Bakelite, for they know that its
electrical properties, as well as its
beauty of color and finish are
permanent, unimpaired by time or
service,

Write for Booklet 24, a helpful guide when buying a radio set or parts.

BAKELITE CORPORATION
247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 22d Street

Shaze [nsulator Co.
Tube Socket

Dawen Radio Corp.

Reststo Coupler

=

Aicamold Radio

Caorp.  Grid Con-

denser and Leak

Certer Radio Co.

Elat Plug

THE MATERIAL OF

REGISTERED

""The registered Teade Mark an
manufactused by Bakelite Corpor
qQuantity It symbolizes the infix

~\. 8. PAT. OFF.

ITE

A THOUSAND USES

1 shawn above may be used only on products made from materiabs
Unider the capital “B" is the numerical sign for infinity, or unlimitéd,
umber of present and future uses of Bakelitz Corporation’s procucts.’™

PRINTED BY GILES PRINTING CO., LONG ISLAND C1T3
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" High Efficiency

A Compact Straight-Line-Frequency Condenser

HE new S.L.F. Bradleydenser is the outcome

of long, careful research in condenser design.
It provides straight-line-irequency tuning over
the entire circumference of a 360-degree dial. Sta-
tions are widely and evenly spaced over twice the
dial-spacing of ordinary condensers. This unique
control is obtained by using a special cam on the
condenser shaft which provides the straight-line-
frequency tuning now demanded by all set build-
ers. The efliciency of the condenser is extremely
high, due tothe unique construction that practical-
ly eliminates insulating material in the condenser.

=% OTHER =
Allen-Bradley Device
Use the Bradleystat, Bradleyleak, Bradleyometer,

and Bradleyohm in your next set. For resistance
amplification, use the Bradleyunit Resistor.

NOTHER outstanding feature of the new
S. L. F. Bradleydenser is the compact design
which eliminates entirely the long eccentric rotor
plates,ordinarily used with straight-line-frequency
condensers. The Bradleydenser can be substituted
for any condenser in a set without interfering
with other parts on the panel. The one-hole
mounting also simplifies installation. The S.L.F.
Bradleydenser is the latest Allen-Bradley con-
tribution to better radio. Be sure to bring your
set up-to-date by getting a set of S. L. F. Bradley-
densers from your nearest dealer.

e Mail the Coupon

Allen-Bradley Company,
287 Greenfield Avenue,
Milwaukee, Wisconsin.

Please send us your latest literature
on the new S, L. F. Bradlcydenser
and other items of the Allen-Bradley
line,

Lo




The mark of quality
whether you buy or
build. Insist upon
C-H radio products
for highest efficiency
in your new set.

.“ “That’s Not Only a Beautiful Set, Fred; It Has Been
{ Carefully Designed —Those Sockets Prove It!”

oA list of some of the
prominent radio manufac-
turers using C-H products

Acme Apparatus Co.
American Bosch Magneto Co.
Astral Radie Corporation
Boissier Radio Corporution
Chelsea Radio Co.

Crosiey Radio Corporation
Dayton Fan & Motor Co.
Dictagraph Products Co.
Dubilier Condenser & Radio Corp.
Electrad, Ine.
Freed-Eisemann Radio Corp.
Garod Corporation

Giifillan Bros., Ine, .

Allen T. Hamseomb

Harding Mfg. Co.

Howard Radio Co,

The Keyport Laboratories
King LElectrie Miy, Co.

Kodel Radio Corporation
LeMor Radio, Inc.

Magnue Electric & Radio Co.
Malone-Lemmon Laboratories
Glenn L. Martin Co.

Wm. J. Murdock

Newport Radio Co.
Pfanstiehl Mig. Co.
Philadelphia Storage Battery Co.
Radio Master Corp. of America
The Radio Compak Co.

R. B. Radio Co. .

Robbins Radio Co.

Signal Electric Co.
Silver-Marshall Co.

Simplex Radio Co.

R. E. Thompson Co,, lnc.

J. S. Timmons

Workrite Mfg. Co.

Zenith Radio Co.

- CUTLER-HAMMER

—=— Buy Your Radio Parts by Name —=—

« OU can alw:iys tell a carefully designed set by its
parts”’—any radio set manufacturer will tell you so.

That’s why you'ﬁnd so many sets on the market to-
day with C-H sockets, rheostats and switches. For
manufacturers know by careful testing the advan-
tages that hundreds of thousands of radio fans have
found in C-H features through years of “building
their own.”

C-H Low Loss Sockets, for instance, settle once and
for all one of the-most annoying of all set troubles—loose
contacts at the tube prongs. In C-H sockets each tube
prong is firmly held in the one piece, silver-plazed, double
grip contacts. Jarring of the set or corrosion cannot alter
the perfect contact. They are easily wired and give a fin-
ished appearance to any set.

So whether you buy or build—Ilook tor the C-H trade
mark. It is a guarantee of satisfaction.

THE CUTLER-HAMMER MFG. CO.
Member Radio Section, Associated Manufacturers of Electrical Supplies

MILWAUKEE, WISCONSIN

The New C-H UX Socket

for the new UX rubes. Same

C.H one piece, low loss
SILVER plated, double grip
contacts as in the C-H origi-
nal low loss socket with the
ORANGE shell. Heat proof
Thermoplax body—terminals
cannot loosen under heat of
soldering iron.

Spring washers under bind..

ing posts prevent loosening
of hex nuts and assure tight

. connections. The hex nuts are

slotted to permit tightening
with screw driver or wrench

The lugs at the end of the
contacts are designed for easy
soldering and may be bent
down for under wiring.

:l
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