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—majestically sweet

IKE the grard catkedral organ— Due co the exclusive direct-drive unit

mighty monarch of all musical in-
struments—the new Tower Cone runs the
entire gamut of tone, bringing to you each
note, majestically sweet and clear—with
the variety of color and shading de-
manded by the real musical cricic.

with its eight points of contact from unit
to cone, the new Tower Cone gives not
only a complete range of tone, but a
beauty of ‘“voicing’’, and a'responsiveness
to changes of tempo, long sought but
never until now achieved.

Your Dealer Will Be glad to Demonstrate
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ESTABLLSEDI\QEgE FREQUENCY. DEVICES. LISTENERS.
The series of articles by Sylvan Harris, ex- Articles will appear describing and illustrat-

An interesting explanation of the manner in
which frequencies are measured to 2 remarkable
degree of accuracy, thus standardizing trams-
mission.

plaining the problcins of obtaining better repro- ing, with cireuit diagrams, the types of sets
duction from receivers, and how they are being which are giving most satisfaction on the other
met, will continue. side.
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Germany. Renraduetion of articles in Germany is reserved for Radle. Rerlin 42. ON EXPIRATION of Your subserintion we enclose a renewal blank In our last
RADIO NEWS {is for sale at all newsstands in the United States and Canadd.  number to sou; we stop our delivers f0 Fou on exPiration.

General Advertising Dept., 53 Park Place, New York City,

Western Advertising Representatives Pacifle Coast Advertising Renresentatives Kansas Citv Advertisine i
Finuean & MeClure . _ Nerric Hill Co. Gy IDavies anI; D“ﬁe:resentahves
720 Cass 8i.. Chicane, ML 5 Third St., San Francisco. Calif. 15 W. Tenth St., Kansas Gity, Mo
412 West 6th St., Los Angeles, Calif. i " :
New England Advertisind Representative Detrait Advertisina Representati
T. F. Magrane, Park Sauare Building, Boston, Mass. Roy Bueil, DanovanIBIdn:nrll)':::uiLwT\nieh.

www americanradiohistorv. com


www.americanradiohistory.com

Radio News for September, 1926

Full Amplification
of Bass Notes

Greater Clarity
on afl Programs

A~
ECECT)
Step-up Imped

A\ @ 4 y

Shce éouplcd‘Amplifier

Fully Amplifies

e

Improved Reception
of Weaker Stations

Better Volume Control

Impedance coupling is universally accepted as
the most perfect form of amplification from a
reproductive standpoint—But the amplification
increase of the straight impedance is low.

The Thordarson Autoformer is an impedance
with a step-up ratio—It combines the faithful
reproduction of the impedance with the ampli-
fication increase of the transformer, paving the
way for the release of the deeper tones with
increased volume and unrestrained quality.

Price each . $5.00

Note: Only Thordarson makes the Autoformer

THORDARSON E

LECTRIC MANUFACTURING CO.

Transformer speciakists since 189
WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS

Chicago, US.A.

www americanradiohistorv com
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POWER
From the A. C. Line

Power Amplifier Supply Transformer, R-198
furnishes current tor both platcand filament
of the power scage
using the U. X. 210
power tube with 400
volts on the plate
and 7V volis on the
filamene.  In addi-
tion furnishes com-
plece Besupply for
the set.

BricCisipmed $12.00
B:Eliminator Transformer R-195 is designed

for use with the Raytheon tube, furnishing

voleages for the
entire receiver.
Capable of supply-
ing 140 voles ac 40
milliamperes. Con-
servatively  raned.
Will not heat up in
CONUINUOUS Service.

Priice sasewii $7.00
30 Henry Choke Coil R-196 is used in the

filter circuns of power amplifiers and
B-climinators operating
from the house Lightng
current. Do C. resis-
tance 280 ohms. Capac-
ity 70 milliamperes.
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RADIO NEWS READERS BUREAU

information.

TEAR ALONG THIS LINE

Time and Postage Saver

IN every issue of RADIO NEWS you undoubtedly see numerous
articles advertised about which you would like to have further

To sit down and write an individual letter to each of these re-
spectwe concerns, regarding the article on which you desire infor-

mation, would be qu;te a task.

As a special service to our readers, we will write the letters for
you, thus saving your time and money.
Just write the names of the products about which you want in-

formation, and to avoid error the addresses of the manufacturers,
on the coupon below and mail it to us.

If the advertiser requires any money or stamps to be sent to pay
the mailing charges on his catalog or descriptive literature, please

be sure to enclose the correct amount with the coupon.

We will

transmit to the various advertisers your request for information on

their products.

This service will appear regularly every month on this same page

in RADIO NEWS.

READERS' SERVICE BUREAU, LhlRe)
TO « Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.
WRITE YOUR NAME and ADDRESS HERE:
FROM N A M E e e e e e ee e e et ee e e e b oottt AR ALt b bt oAbt e ame e neamt s ameammtams e memneas
ADDRESS .. et e CITY, STATE. .
Gentlemen : 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.

ADDRESS
(Street — City — State)

§=%> This form should not be used for technical questions
NAME

List here specific article on
which you wish literature.

If Catalogue
of complete
line i1s want-
ed, check in
| this column

T
Check here Your Dealer’s Name ...
ifyouare = seeeeeeeeecemecceeecccceoooooee
l a dealer Address -
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JEN! Here's
the dope’youye
\ been looking for-
L  How T0 GET INTO THE
RADIO BUSINESS”
§e5

If you’re earning a penny less than $50 a week,
clip coupon now for FREE BOOK! New book,
profusely illustrated, tells all about the Radio
profession, thousands of openings—in work that
is almost romance! YOU can learn quickly and
casily at home, through our tested, improved
methods, to take advantage of these great op-
portunit.es! Why go along at $25 or $35 or $45 a
week, when you can pleasantly and in a short time
learn to be a Radio Expert, capable of holding the
big jobs. paying $50 to $250 a week? h

Clip Coupon for Free Book

Don’t ervy the other fellow who's pulling down the
big cash! Our proven home-study training methods
make it possible {or vou, too, to get ready for a
better job, to carn enmough money so you can enjoy all the
good things of life. Mest amazing Dook cver written on
Radio tclls how—thousands of interesting facts about this
great field, and how we can prepare vou. quickly and easily
in_your spare time at home. to step into a big-pay Radio

These Instruments FREE of

job. You can do what thousands of others have done
Extra Cost through enr training. GET THIS NEW FREE BOOK.
SEND COUPON TODAY,
ANl instruments shown here and others—SIX BIG A .
OUTFITS—sent to all our students frec of extra cost £ J. E. SMITH, President
mnder short-time special offer. Clip coupon now-—find out J. E. SMITH NATIONAL RADIO INSTITUTE
1l ahout this big wunequalled offer while you still have President Dept. KW-1 WASHINGTON, D. C
time to take advantage of it. Qur training is intensely [
practical—these instruments help you lcarn to do the o l"ié/' rd
practical work. Receiving sets. from simplest Lind to A\‘\‘ ;;«‘/ 7’
thousand-mile receiver. Many other big ieatures. *‘ Rad. é, /

My Radio Training Is the Famous “Course That
Pays For Itself”

Spare time earnings are casy in Radio when you kmow it the way we
teach vou. Tucrease vour income almost from the start of vour course thru

Needs :*i //
Tralnedsz / National
1:2 Mell ';.:9/ Radio Institute

practical knowledge we give vou, We show you how to hoid the job. then -«;4 ‘39 Dept. KW-1
our big Free Employment Departiment helps you get one.  Free beok “Riel Rewards in ;/;‘Il & / ‘Washington, D. C.
Radin”” tells low, Vv

Howard B. Luce of Friedens, Pa.. made $320 in 7 weeks during his spare A\ R e
time. D. H. Suitt of Newport, Ark.. writes, “While taking the course I / ] Dear ‘.I"' _S“““‘ )
carneil in spare time work approximately $900.” Earl Wright of Omaha, ’ Without obligating me in any
renorts making $100 in a short time_whlie taking his ocourse—working at Radio {n his p

share time only! Sylvester Senso, 207 Blm Street, Kaukaupa, Wise., mado $300.

And when your training is completed you've ready to step into a real big
TRadio job like €. C. Giclow, Chiel Operator of the Great Lakes Radio Tele-
graph Company; E. W. Novy, Chiei Operator of Station WRNY; Edward
Stanke, Chief Operator of Station WGR: and hundreds of other N. R. 1.
Tralned men. The National Radio Institute, oldest and largest Radio home-study school
in the world todry ofters vou th same opportunity those men had. under a bond ghnt

mrantees you full satisfaetlon o money refunded, It's vour big chance to get inte
Kudie—mail coupon for FREL Dok and proof.

wav, send me ‘our big FREE
BOOK. “Rich Rewards in Radio.”
and all information about your prac-
tical, home-study, Radio Course.

o 2 Name
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Single Control and Seletivity

All Metal Shielded Chassis

Several new Crosley medels {the 5-30,
*-J 573, and 5-90) use the new metal
chassis which furnlshes a substantial
frame for mounting the clements, This
effects exceilent aligmnent o the Fang
of condensers. a: well as affordiug a
mounting for a rhewstat. acwninators,
erescendon, coils, xockets. transformers
and finsulition terminal strip.
This metal shietded chussis s divided
into three compartments. Thus the
nnits shielded frem each other brevent
interstaZe as weil 25 external coubling.

Amazement and delight will seize upon you
the instant vou contrast the surpassing per-
formance of this new type of Crosley Radio
with what has hitherto been considered
radio perfection.

And you may well stand dumbfounded to
find 5 tubes with single control embodied in
its Drum Station Sclector, the sharp tuning

Crosley mass production reaches its highest
peak in giving the world this incomparable
value. So magnificent are the radio engi-
neering achtevements in this new model
that the price is positively astonishing.

The cabinet is solid mahogany, beautifully
finished in two-tone and striped in gold.
Metal fittings are rose gold finish.

feature of its Acuminators, its adaptability
to power output tube, and its beautiful
appearance . . . in a radio set for $50!

“MUSITIAE

Fi47

£
[
{

This mproves the stability of the cir-
calt and inercases the selectivity as
well. The metal shielded chassis is In-
deed a most brogressive steh in ad-
vanced radiv design. This feature has
never been offered before in sets of
moderate price.

Never before such an astounding Crosley
value. See it—hear it—operate it vourself
at any Crosley dealer’s . . . now.

The F2wusicones —

The announcement of the new Super-Musicone is predicated on the success of the
Regular (12 inch cone) Crosley Musicone in replacing hundreds of thousands of old
tvpe loud speakers. {Keep in mind that it’s the exclusive Crosley patented actuating
unit and not the cone that makes possible its wonderful performance). 12 inch Musi-
cone Regular now $12.50.
The Crosley Super-Musicone (16 inch cone) is considered by some to develop more reésenance

in bass reproduction and is naturally louder than its 12 inch counterpart. Beautifully decorated
both in front and on the back. Price $14.75,

The MUSICONSOL inte which the Musicone has been skillfully built, holds all
batteries, wires and accessories. Two-toned mahogany finish. 24/ inches long
inside. Price $32.

Crosley Musicones are manufactured under basic
patents issued and pending. controlled by Crosley.
Prices slightly higher West of the Rockies. For
descriptive catalog write Dept. 22.

THE CROSLEY RADIO CORPORA-
TION, Cincinnati

Owning and operating WLW first remote ccntirol
super-powver  bioadeasting  station  in Amerieca.
Crosley manufactires radio receiving sets which are li-
censed under Armstrong U. 8. Patent Neo. 1,115,149 or
under Datent anpileations of Rudio Frequéney Labora=

tories, Inc., and other patents issued and DPeuding.

RN
ERLULAR

e
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STATION
SELECTOR

| SOLID
MAHOGANY
CABINET

ey

Y

Graphic Station Selector

All stations found instantly on this one single
conteol, It revolves smoothty under shight pros-
sure. Onee stations ure found, they are casily
written oo the drum. Ne ok book to fuss with.
Statiens from one end of the wave hand to the
other are easily brought in at all times—IN THI

TOWER. . "
TUBE NAME I'Lach. This l:ul\‘nmr-l'd :l:nnrn\'ermen(i
in  station finding has hecctofore been  foun
ADAPTABLLITY ealy in the highest priced
radies.
— Crescendon Control
QUQ This exelusive Crosley featuro sup-
Hies  very  unusual  volume  from Acuminators
distant statiens. In eases where on N
ordinary radios cars must strain e (Frem “‘acuminate’”. meaning *‘to
ciatell the statlon many leagues away, sharpen®’)
the turn of the Crescendon on a ; i 5
o St S b || Homatre sinsle it ol et "TUBE SINGLE
rooni-tllng  velume. ‘This  Crosley - N N
{r}unrlt- has nuln-.'ullvn R’i\‘tl; great s':’:;.- lilr,':)lq:zl?llsl'tl:m ";';atis:r:-: t:)oc:ll]:“t‘: '5"'3; CONTROL RADIO
sfaction in the 1-29 and 5-38 med- . ; Feta o ' g
! out aml bring in distant stations. wthont 0r1ESs™
els hrought out ezrly this ¥ear. T means of these Acutninators. very Dsced w aAccess
sharp tuning is accomplished where :

the reeeption from stations spreads
broadly over the dial. Under arver-
ake conditions, when- once adlust-
cd, these acuminators do not have to
bo touched again.

Gosley 1027 radso achievements fit all purses -

At $9.75

mark the 5-38 as a spectacularly popular
model and one of Crosley’s most startling

At $90

The little double-circuit single-tube “Pup”
has already brought happiness te thousands.
If the thousands of reports sent to Crosley
last winter are any indication, probably the
greatest distances over which lavmen have
ever heard radio siguals have been with
this set.

At $29

The 4-29—a 4-tube recciver of amazing ef-

values.

At $63

The RFL 75—trne cascade amplification:
non-oscillating—non-radiating, regardless of
how it may be wmishandled. This perfect
balancing is achieved by introducing the
Wheatstone bridge into each stage of am-
plification—a clever engineering feature in-
stnmly recognized by radio technicians—and
appreciated by the lavmen bhecause of the

The RFL-90—the console modcl of the $65
R¥L circuit, introducing the double drum
station selector! This is a fine radio engin-
cering  achievement offered in a heantiful
housing of solid mahogany, finished and dee-
orated so exquisitely as to prace the finest
surroundings.  MUSICONE  built  in-—
ample room for hatteries and all accessorics,
41 inches high, 3014 inches wide.

Prices Fest of

slightly higher
the Rockies. descriptive

For

ficiencv. Such radio performance has never selectivity and tone this set affords. catalog write Deps. 22,
hefore been possible at such a low price
Brought ont early this season it quickly

proved its right to a permanent position in At $75

the Crosley line. Crescendon equipped.

The 5-75—Crosley's new console radio—em-
bodying the 5-tube single control with drum
station selector as offered in a tahle

A
t 338 model at $50. SOLTID MAHOGANY

The 5-38—this 5-tube tuned radio frequency cabinet into which is Dbuilt

sct incorporates two stages of non-oscillat- the Croslev Musicone.

ing radio frequency amplification, regenera- Ample compartment {for

tive Crescendon controller detector and two  batteries.  Stands 41

stages  of audio  frequency amplification. inches high, Beauti.

Sales and performance since its introduction fully finished in two
tones.

BETTER

v v -

COSTS
LESS
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Radio Recepr
tion has been
revolutiomzed.
Like magic,
YOUT Tecerver
can be trans
formed from a
mere mechani-
cal contrivance
tolian | tnserils
ment of pwre,)
powerful tonal
quality with a
range of sounds
from a whisper

Lo @ roar.

Hear the

Powerformer

Nexs
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THE POWERFORMER

g
.

The finest Sound reproducing in-
strument and a*“B”’ Eliminator too.

It is no exaggeration to say that with the development
of the Powerformer by a group ot engineers under the
direction of Louis Gerard Pacent, a new day has dawned
in radio. This device, the result of several years of
painstaking research, literally takes the delicate inflections
of the human voice and the finest shades of the violin and
reproduces them without in any way altering their deli-
cacy or introducing the slightest harshness.

The clash of the cymbals, the timbre of the bell and the
deep boom of the bass drum are recreated in all their
original fidelity. And by simply plugging into your
electric light socket or outlet the Powerformer acts
as a “B” Eliminator, eliminating the unsightly and in-
convenient “B” batteries, and substitutes at a cost too
negligible to be considered, a continual, silent, even, and
never decreasing source of “B” current.

List price
(exclusive of tubes but including all necessary
connections)—$82.50
The following are required:
1 UX.216-B or CX-316-B Rectifying Tube.
1 UX-210 or CX-310 Amplifying Tube.

PACENT RADIO CORP., 15 Wes 6th Strce,

Pacent products are sold
everywhere. If you can-
not obtain them in your
locality write direct.

www americanradiohistorv.com
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PACENT RADIO CORP.,

Davmed.
THE PACENT CONE

Licensed under Lektophone Patents
(Dated July 2, 1918)
Other Patents Pending,

Fidelity of Reproductlon Pitch,
Volume and Clarity

In line with the intensive study of instruments for im-
proving audio reproduction, the Pacent Engineers have
achieved a truly masterful Cone Speaker. This Cone is
a decided advance in Speaker quality—giving absolute
fidelity of tone and reproducing a range of sounds
which includes bass and soprano notes hitherto unheard
by listeners.

It is correct from every engineering standpoint with a
balanced armature, double Cone, specially selected
brown grained prepared paper. Itis rigidly constructed
and so designed as to take extreme power-amplified
signals and yet be sensitive enough to respond to weak
signals. The Pacent Cone is beautifully proportioned,
presenting a harmonious, blending appearance wherever
placed.
TYPE A Pacent Cone 17 inch (stand type) . . . $28.50
$31.50 West of Rockies
TYPE WA Pacent Super Cone 36 inch. (wall type) . $65.00
slightly higher West of Rockies
TYPE SA Pacent Super Cone 36 inch (stand type) . $79.50
slightly higher West of Rockies

156 West 16th Street,
NEW YORK, N. Y.

Pacent products are sold
everywhere. If you can-
not obtain them in your
locality write direct,

-
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A New and Advanced Model

Panel Size: 36"x9x1.4"

NORDEN-HAUCK
Super-10

HE NORDEN-HAUCK SUPER-10.is an entirely new and advanced design of Re-

ceiver, representing what we believe to be the finest expression of Modern Radio
Research Engineering. It is the product of years of experience devoted exclusively to
the attainment of an ideal Broadcast Receiver—regardless of cost.

Results obtained in every respect will upset all your previous ideas of good radio recep-

tion.

Here are only a few of the host of features that place the NORDEN-HAUCK SUPER-10

far in'advance of competition:

—10 tubes employed to give perfect reproduction
with unlimited range and volume power.

—Super selectivity on all wave lengths.

—Built to Navy Standards.

—Wide wave length range without change of
coils, 200-550 meters full.
(Adaptable 35 meters to 3600 meters if de-
sired).

—Use Loop- or Antenna.

Wri.te, Telegraph or Cable Direct to

Norden-Hauck, Inc.

ENGINEERS

Marine Building

TEAR OFF AND MAlL TODAY

Weight: 55 Ilbs.

—~Simple to operate, having only two major tun«
ing controls.

—No Harmonics. Signals are received only at one
Point.

—Special Power .Audio’ Amplifier, operating any
loudspeaker and eliminates necessity of ex-
ternal amplifier.

—Can be operated directly from house current if

used with NORDEN-HAUCK POWER UNIT’
AB-2. Special.

Philadelphia, U.S. A.

The NORDEN-HAUCK SUPER-10 is avdilable com-

NOI_IDEN H_AUCK’ ]".c‘ | pletely constructed and laboratory tested, or we shall
l Centl ) Philadelphia, U. S. A, | be glad to supply the complete engineering date, con-
i . o i struction blue prints, étc., for those desiring to build
] Please send me without cost or obligation on my part, attractive th
illustrated literature describing’ the new Norden-Hauck Super-10. ] eir own receiver.
[0 1 enclose $2.00 for which please send me, postpaid. complete full
size constructional drawings and all data for gulldmg the Super-[0. I
I UPON REQUEST a complete catalog, attractively illustrated, will
NAME be gladly mailed without charge, or full size constructional blue
""""""""""""""""""""""""""""""""" : prints, showing all electrical arid mechanical data, will be prompt-
ly mailed postpaid upon receipt of $2.00.
ADDRESS .. it ittt I p °
== == = )
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IS RADIO AT A STANDSTILL?

By HUGO GERNSBACK

URING the course of conversation with many people
in all walks of life, the question is frequently asked
me, if radio has now settled down, in the same degree
as the automobile industry, and whether it has become

stabilized?

I have answered, a great many times during the past few
years, that we need not look for any revolutionary improve-
ments in radio at the present time. The chances are against
any invention that will entirely upset the radio industry. Just
as in the automobile industry, we may not look for any revolu-
tionary invention that will upset the entire trend of the auto-
mobile—unless it should be a flying attachment, which might
be applied to any antomobile—and this, while not impossible,
nevertheless will not appear in the immediate future.

It is the same with radio. Television to be sure, is in the
offing, but several years will elapse before you will be able
to sit hefore your radio at home and witness a baseball game
100 miles distant. On the broadcasting end, no great
and epochal improvements need be ex-
pected shortly. While improvements are

sets were built in 2 box to put on the table. That continued
for about a year, when the industry was affected with the
console-set fever, which does not yet seem to have abated.

As to the parts,—components—conditions were much the
same. Last year we saw a small epidemic of straight-line-fre-
quency condensers, which have practically displaced the old
straight-wave type. Then came the vernier-dial tempest, which
is still blowing strong. )

This year seems to be an “A” and “B” eliminator year; be-
cause more firms are becoming engaged in the manufacture of
eliminators than in possibly any other single radio accessory.
There are several million radio sets in use today, and the
market for batteries and “A” and “B” eliminators is therefore
very large. As in all such phenomena, there is sure to be a
race for supremacy between the manufacturers of eliminators
and those of batteries., And we may be certain that the battery
people are not standing by idly.

When radio first camie along, it seemed that the deathknell

sounded; but the phonograph people merely

rolled up their sleeves and went to work

being made right along, these are now more
in the nature of finer touches rather than
revolutionary; but we can expect better and q..
better transmission and greater clarity. One
of the great troubles in the United States at
the present time is the heterodyning be-
tween ditferent stations nearly on the same
wave-lengths. This is particularly true of

the low wave-lengths, where there is serious J
congestion, and there does not seem to be

any immediate remedy for this, Technically,
there scems to be no possible way to separ-
ate two stations less than 1,000 miles apart
and operating on the same wave-length. As
Congress has adjourned for some six

. wherein the cditor com~
pares the Radio Industry to the
Automobile Industry—in which
the gradual cvolution of radio
is shetched—how it is shown
that the rate of radio patents
is inercasing—in which batteries
and eliminators are discussed—
and why radio sets use five tintes
less energy now than in 1920,

of the phonograph had definitely been

producing such phonographs as they had
never before believed it possible to build.
The immediate result was that the phono-
graph today is in far greater demand than it
was before the advent of radio; and, whereas
in 1922 every phonograph manufacturer had
“nerves” every time the word “radio” was
mentioned, he sits back today, complacently,
and is not worried at all,

So it will probably come about that the
battery manufacturers will be spurred on to
meet the invasion and give the eliminator
geople a stiff battle. Already the storage-

attery folk have seen the light, and are
putting out radio power plants that connect

months, and the Department of Commerce

is left with little authority, there seems to be
Jittle hope that the heterodyning evil can be
done away with in the immediate future.

On the receiving end it does not seem that sets will be altered
radically during the next few years. Five- and six-tube sets
probably will prevail for quite a long time to come; although
there is always the possibility that a single-tube super-regenera-
tive set, which in output may equal the present 4- and 5-tube
set, can be developed. So far the super-regenerative circuit,
while admitted to be one of the great possibilities, has been and
remains nothing but an experiment. It is, as yet, too tricky and
has never left the laboratory stage.

From these remarks no rash conclusions sheuld be reached
that radio is stagnant and does not progress. Quite the con-
trary. During the entire year of 1925p over nine hundred radio
patents were issued by the Patent Office; and during the first
six months of 1926, almost six hundred radio patents have been
issued. As a matter of fact, it will be seen from these figures,
our inventors in the various laboratories all over the country
are still tremendously busy devising new and better things in
radio. Tt would seem that this activity should keep on increas-
ing rather than decreasing in the immediate future.

Radio in this country goes through various strange cycles.
When broadcasting started off with a rush, we were in the
crystal-set stage. That prevailed during some six months,
until the single-tube epidemic set in, which lasted for a_year.
With one bound we jumped from the single-tube to the 5-tithe
set which, even today, is more or less standard. At first the

right to the lighting circuit. These minia-
ture power plants give “A” and “B” battery
current with a minimum of attention from
the owner. No longer is he required to lug around heavy “A”
and “B” storage batteries; now he leaves the unit in the cellar
and it is charged automatically.
_As to the radio sets, they are getting better and better as
time goes on. More attention is being paid now to reduction of
losses, shielding, and mechanical perfection, than at any time
during the history of radio. It is safe to say that an up-to-date
set bought today will be in service for many, many years to
come. In the meanwhile, the sets are becoming more sensitive
as well, and will have better and better range, by virtue of the
improvement in vacuum tubes, which are being made more
sensitive every month, Not only are they more sensitive, but
they are being made more economical as well. The 5-tube set
in 1920 required 5 amperes at 6 volts, which is 30 watts, to
light its filaments, It meant, then, recharging vour storage
Dattery every few days. The like set today uses only about
114 amperes at 5 volts, or 614 watts. It is safe to say that the
consumption of current by the average radio set, at the end of
the next five years, will not be even half what it is today.
During the coming season, the shielding idea seems possibly
the greatest advancement in radio receiver building. More and
more firms are adopting the shielding svstem, whereby coils,
tu!)es. and condensers are completely shielded by metallic con-
tainers, to do away with stray currents set up not only within
the set itself, but from outside sources. This results in much

_ sharper tuning and very much better reception.

Mr. Hugo Gernsback speaks every Monday night at 9 P, M. from Station WRNY on various radio and scientific subjects.
203
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How to Make Radio Pay Your Way

By C. WILLIAM RADOS

Some of you may have wondered how you could make money out of radio, during your spare
amoments, or as a steady profession, Mr. Rados presents herewith an article telling many ways

T seems to be a characteristic opinion

—among amateurs, operators, dealers,

writers and others—that there is very

little money to be made in radio. They
grouch around in the “off” season, wonder-
ing what is the matter with them. The only
rcason they do not enjoy good incomes is
that they do not realize their opportunities,
and push them to the limit by hard and
steady work,

Some of the possibilities for turning radio
knowledge to good account are listed in this
article. If used to the fullest extent of de-
pending on them for a living, they will pay
your way.

“Servicing” is the easiest way to start.
It requires only a small outlay for tools and
advertising, and only “handy man” knowl-
edge. It consists in keeping the broadcast
listener’s radio set in excellent working con-
dition. His batteries may need charging, his
loud speaker cord may have a broken con-
nection, or his aerial may have blown down.
These little things are almost innumerable;
and the average set owner knows nothing
about radio or how to fix his receiver. He
will call up the service man on the least
provocation.

You should have a card with fixed prices
for each item, with your address and "phone
number. Leave one at each house and build
up a patronage. In order to get a large busi-
ness vou will have to advertise; this can be
done quite inexpensively in the local paper,
if you are in a small town.
rood mailing list of set owners, direct-mail
methods can be used to distribute your cir-
culars very effectively.

PERIODICAL OVERHAULING

The average radio set needs servicing at
regular intervals—an important fact which

If you have a’

in which it can be done.

has been overlooked by a good many owners.
You must stress the importance of having
the radio set gone over regularly, just as the
automobile must be.

Battery charging is a specialty on which
you can concentrate for a spare-time job,
as it takes very little time. The majority
of the millions of installations have storage
batteries, but no charger, so that they pay $2
to a shop for charging. Here is where you
step in; when a call comes, take with you
a charger, connect it, and tell your customer
to turn on the switch when he retires. In
the morning you collect your charger and
depart with your money. In a few weeks,
with advertising and good will, you can
find enough business to keep several charg-
ers working continuously. Remember that
the battery must be frequently charged and
you can assure yourself of steady customers.

CORRECTING AND ADDING TO
INSTALLATIONS

In almost every installation will be found
one or more instances of failure to comply
with the underwriters’ rules. Strict adher-
ence to these is required by the insurance
companies, who will cancel a policy, or more
often, exact a higher rate. Every time you
see an installation which is imperfect in this
regard, call it to the attention of the owner
and stress the importance of complying with
the rules. Most people will engage you to
rearrange the wiring, if it does not cost more
than a few dollars. Notice particularly that
fuses are required for storage batteries, a
point generally overlooked. For details, see
the “National Electrical Code” of the Na-
tional Board of Fire Underwriters. When
you show this to customers, there will bhe
little hesitation about having you correct the
faults.

In a plant like this the radio man may learn the best practice and use it to his own advantage later
for experience. Positions in practically every division of the field are offered to the man who is
capable of beating his own path.

Plioto by courtesy of A. H. Grebe & Co.
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Something which will require a little more
ability is increasing existing installations.
Most single-family houses have one set and
one loud speaker. It is a simple job to make
two or three extensions to places about the
house, with an outlet at each, thus allowing
the use of the loud speaker at any of them.
I_n the summer, for instance, it is convenient

F1G. | - THREE AERIALS FROM A THREE
FAMILY HOUSE — PLAN VIEW

It will be noted that the three aerials are strung

at oblique angles to cach other. If the roof is

large they could be erected there znd run
parallel.

to have the horn on the porch. This should
be kept in mind when installing a set in the
first place. Thus the set is placed where
the aerial and ground connection are best
and most direct; and the loud speaker can be
used anywhere, as most convenient.

Something further is the operation of
more than one speaker from a set, which is
occasionally wanted; and you should under-
stand this. Technical details have been given
in past issues of Rapro News.

MULTIPLE INSTALLATIONS

In two- or three-family houses you will
find many times that each tenant has a set
and aerial. The roof or yard will present an
untidy appearance with wires strewn about.
There are two ways to correct this; one a
single, neat, well constructed aerial from
which two or three receivers may be operated
simultaneously. The other is the use of in-
dividual aerials, as shown in plan view in
Fig. 1. Make each of a different length, but
well constructed, sturdy and neat. If a
large, flat roof is available, they may be
erected parallel to each other.

Another detail suggests itself; for a small
house or apartment, the storage battery
should be put.in the cellar with the charger,
necessitating only two small wires run to the
set. For these small jobs you should have a
standard price.

It is easy enough to earn money making
installations in private homes, but another
class can be made to yield good dividends.
If vou are something of a carpenter and
general mechanic, as well as electrician, you
will find the larger installations very lucra-
tive. You must be able to talk to architects,
builders and real estate men, to interest them
in radio from its financial side; they look
at it from the standpoint of business men.

A hotel or large apartment building should
have two or three receivers, located at some
central point: every room having a loud
speaker outlet. This gives the guest or ten-
ant the choice of two or three stations. One
receiver will have a loop for locals; the
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others outdoor acrials for greater distance,
Fig. 2 suggests how the wiring may he done.
Three reccivers and three powerful ampli-
fiers arc nceded, together with a panel, to
which cach loud speaker socket is connected.
It will be scen irom the figure that each
of the sets can be connected to any of the
speakers.  But when you must councet thirty
speakers to one set, care is required, though
no real difficulty s presented. The jack con-
nections on the board will depend on the
speakers; which will be connected in series
and parallel, depending on the load. The
supply company from which you purchase
your equipment will furnish you the neces-
sary data.

The cost of such an installation will be
about $2,500; the recciving scts will cost
about $500 apicce, including power ampli-
fier; as they must be of a substantial com-
mercial type. The usual price for such wir-
ing is $0 to $8 an outlet; if you purchase
sufficient equipment, you will rate dealer’s
discount. The distributing board may bhe
purchased or built on the job,

Other installation work is possible on
automobiles, yachts and motor boats, etc. In
some of the western states, radio is used in
school houses, both city and country. These
usually consist of a recciver, aerial and
speaker and arc casily put in. Hospitals
should have two or three separate installa-
tions: as they have usually extensive grounds,
there is plenty of room for well-spaced
acrials. These are profitable jobs; reliable
and sturdy equipment must be used, but the
contract is large and will repay you well
for your work. The same installations
might he snited to churches, but it will prob-
* ably be better to overlook them, as they have
little money and your margin is apt to be
turned into a loss.

BETTER AERIALS

The wsual small apartment house cannot
afford the claborate instailation of central
receivers; if every family can be persuaded
te use loop receivers, the result will be more

4 o L]
Ot S
s 4 o
3 ¥
T PANEL
v RAOIO POWER
SETS AMPLIFIERS
FiG. 2

Installation arrangements for apartment houses

or hotels; a loud speaker is provided for each

family. Ay of three programs can be listened
to. with the separate receiving sets.

harmonious. DBut most will want a roof
aerial. lrect sturdy masts at cach end, run
the wires parallel, and you will make a neat
amd legitimate job. Fig. 3 shows the idea.

A Dbig talking point which will make quite
an impression on the owner or his agent, is
the fact that rearrangement of the roof
“jungle” will improve the looks of the struc-
ture and comply with the insurance cuode,
If aerials are not wanted you can put up a
Taylor multiple antenna, a device for using
many scts from one acrial. If the owner
vetos this, install indoor acrials or use
iight socket attachment plugs.

If you arce competent to do large installa-
tion jobs, you will find that many customers
will want you to build them receivers; vou
will do well to advertise in the spring that
you will build scts for camps. and other spe-
cial purposes. Once in a great while some
one will want a transmitter built, Small
amateur CVW. and phone sets are occasion-
ally desired by those who want to hreak
into the “ham” game. Some radio dealers
have a sideline of renting sets to campers
and summer cottagers,

RADIO OPERATING
Though the idea immediately suggested by
this is ship and commercial station operating,
the field is wider. Operating in apartment
houses, hotels, schools, and the like will take
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from various sources is part of the radio
doctor’s practice; and is well paid, if your
fees are high enough for the technical skill
required in this work.

Designing and testing for small manufac-

There are plenty of opportunitics open in retail radio stores and they are excellent places to get

general experience. It is easy to branch out into service or installation werk; the practical ex-
perience gained is worth it

only a few hours in the evenings; and re-
quires handling a few sets and keeping them
in condition. This is excellent for the stu-
dent, as the money is extra, and there is an
opportunity for stily on the job.

In every city there will be many places
using operators; some years ago the writer
worked (?) for a railroud office and 1ound
it necessary to do very little to ecarn the
money. Banks, hospitals, department stores
are potential sources of income; there is an-
other opportunity if a large convention comes
to your city.

The field of ship and commercial station
operating is Jimited, and ship operating never
pay a large salary; but for a life pro-
fession, the shore stations pay their opera-
tors well. If you have the broadcast ope-
rator's license, vou may get a job as part
time operator with some broadecast station.

An independent service which you can sup-
ply is that of running lines and microphones
to athletic meets, halls and other gatherings
which are to he broadcast by radio; this,
of course, is limited to the small cities where
the telephone company has little radio busi-
ness. A store in the center of the town
may wish to advertise by reporting some in-
teresting event.  You install a small portable
amateur phone at the field and have an
amateur receiver at the store,

Such stunts are common, but if yon can
earn a $20 bill for a day's worl, it will make
np difference to you how common it °s.
Coast guard operating may farnish a humb'e
start for some bovs possessing only sccon’l-
class licenses.

THE RADIOC DOCTOR

The radio doctor is called on to cure poor
radio reception, weak signals, fading. ctc.
Some of these are casily cured, and others
not. TFor weak signals caused by a small
acrial, add a tuned coil to the aerial, thus
tuning the primary. The reader who has not
tried this has a surprise coming in the way
of loud signals. Tustalling wave traps, “B”
climinators, and power amplifiers, bringing
single-circuit tuners up to date, taking the
curse out of “squealers,” and generally
shooting trouble, fall to the lot of the radio
doctor. Discovering and curing interference
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turers is another line of work that should
pay from $3 to $6 an hour. You will notice
in cvery store dozens of articles made by
little concerns, operating on a small scule.
The student radio engineer and lahoratory
man will find an excellent opportunity in
getting on the staff of one of these com-
panics, He can test, redesign and give con-
sulting service for a few dollars an hour, and
they will benefit by retaining a technical man
as adviser.

Radio has not reached perfection, by any
means; if you have an idea about anything
in radio, put it to the test as soon as pos-
sible. If you have anything slightly differ-
ent from the usual, put it to the test as soon
as possible. The writer knows a man who
made $5,000 one scason by showing manu-
facturers how to turn out cheap 5-tube 3-dial
sets for the Christmas trade. So if you have
any ideas, sce different business men and
present the possibilities.

THE RADIO STORE

This subject is well covered by the trade
publications; but lhere are a few words of
advice for the youmger clement. If von
are of a mnational descent or race which
can be capitalized in attracting trade from
those of similar extraction, do this.

This will he found of special value in
winning the confidence and the business of
those to whom you can tatk in their own
manner, when it comes to a subject theyv
understand so little as radio.

(Contined on page 262)
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A neat arrangement for a number of aerials
on the roof of an apartment or hotel building.
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Television
An Accomplished Fact

By A. DINSDALE

T his authorized description of the television apparatus invented by J. L. Baird will
be of the greatest interest-to those who wish te keep abreast of radio’s
latest developments.

OR the last twenty years the editor has

published from time to time, various

articles on Television, begmmng first in
MODERN ELECTRICS in 1908, and dur-
ing the past few years through RADIO
NEWS,

All these articles were of a theoretical na-
ture, as Television was not at that time an
accomplished fact. The editor came in for a
good deal of criticism and was termed
visionary on account of these articles,

Our faith in Television, however, was suf-
ficiently persistent; and we believe that we
will not be contradicted if we say that
RADIO NEWS. in connection with its as-
sociated magazines, has published more ar-
ticles on Television than any other agency.

And now, Television is an accomplished
fact. The art has progressed to such an ex-
tent that it is possible to see a moving face
at a distance and to actually, visually, wit-
ness a thing that takes place at a distance.
This is true Television. The editors them-
selves were skeptical when they first heard
about the Baird Television Apparatus and
commissioned Mr. Dinsdale, whe is a mem-
ber of the Radio Society of Great Britain, to
get the actual facts on it, which we now
publish in an authoritative form.

Without trying to be over-enthusiastic or
vnswnary, we wish to say now that Tele-
vision will change our entire mode of living
just as the Telephone, the Telegraph, and
the Railroad changed our lives when they
came into general use.

" v o W S

OR some years past we have beocme
accustomed to “listening in” by radio
to audible sounds produced at some
distant point, which may be anywhere

up to several thousands of miles away. How
long will it be before we are able also to
“see in” by radio, and thus witness scenes
and events at places similarly distant from
us? In view of the vast progress recently
made in this direction, the writer ventures
to express the opinion that it will not now
be very long hefore this comes to pass.

The cinematograph has been developed
within the last twenty years or so, till today

it is a highly-efficient and marvelous means §

of entertainment; but it is one-sided. Its
appeal is to the eye only. We sec a greas
actress speak, but we cannot hear her words.
Many inventors have been working for years

to make this possible, but it is not yet a
commercial accomplishment.

As with the cinematograpl, so with broad-
casting as we know it to-day. We can hear
a great man speak, but we cannot see his
gestures and facial expressions. It is the
province of Television to overcome this disa-
bility. By combining television with ordinary
broadcasting, we shall, in the near f{uture,
not only hear the performance of a play, but
also see the actors, the scenery. the entire stage.

REPRODUCTION OF SIGHT

That is the function of television. It must
not be confused with telephotography, which
is something totally different. Telephoto-
graphy, or phototelegraphy as it is sometimes
called, means the telegraphic transmission of
a single “still” picture from one place to
another,

In Webster’s dictionary television is con-
fused with phototelegraphy, and if such an
authority is in contfusion, there is no wonder
that the public—even the technical section of
it—does not possess clear ideas on tlie sub-
ject. It needs no apology, therefore, to com-
mence an article on television with an at-
tempt to define exactly what television is, and
for an authoritative statement, we cannot do
better thon quote the British patent office,
whose business it is to define and catalogue
such terms.

In the patent office library we find classed,
under the heading “Television,” “Apparatus
for transmitting instantaneously to a distance
images of views, scenes or objccts by tele-
graphy (either wire or wireless.)” In other

words, Television means seeing at a distance
by tclcgrapl:y

Until recently, our only means of extending
our range of vision beyond normal distances
was the telescope; and the range of this in-
strument is distinctly limited. The develop-

Capt. O. G, Hutchinson, president of Television,

Ltd.. is shown at the left; while above is an unre-

touched photograph of Mr. Hutchinson’s image

taken at the receiving screen of Mr. Baird's tele-
vision apparatus.

é International Newsreel
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Mr. Baird dcmonstrahng the receiver of hls
television apparatus, seen in the circle.
© London News Agency,

ment of television will enable us to see scenes
and objects at distances as great as those
over which we are now accustomed to com-
municate telegraphically and telephonically.
HISTORY OF DEVELOPMENT

Both phototelegraphy and television are no
new jdeas. The latter is but a development of
the former; and the inspirations for both
date back to 1873, when May, one of Will-
oughby Graham's assistants, communicated to
the Society of Telegraph Engineers the de-
tails of his discovery of the photo-clectric
properties of selenium.

It was not long before this discovery led to
the construction of selenium cells by Siemens,
Graham, Bell and others. These, as all the
world knows, are devices for transiorming
light impulses into electrical impulses; and
the idea soon occurred to a number of in-
vestigators that they mright be utilized to give
to the eye what telephony had given to the
ear, and render it possible to see by tele-
graph.

Ayrton and Perry, Senlee and several
others actually described systems which were
to accomplish this; and nearly ffty years
ago it was confidently predicted that in a
very short time it would be possible for us
to see one another over the telephone line!

These optimistic inventors had, however,
entirely overrated the capabilities of selenium
to respond to the immense speed of signalling
involved; and their predictions came to
nounght, as far as practical results were con-
cerned. Considerable progress was made in
phototelegraphy, however; for time is a
secondary consideration in the transmission
of a single still picture, and the various other
problems in connection with-this accomplish-
ment are considerably easier of solution.

At the present time many investigators in
various countries have demonstrated their
ability to transmlt and receive still pictures,
either by wire or radio; among whom may
be mentioned C. Francis Jenkins in the
United States, Thornton Baker in England,
Fournier and Belin in France, and Dr. Korn
in Germany. Also worthy of mention is the
more recent achievement of Captain Ranger
of the R. C. A, who succeeded in sending
a photographic copy of a check from London
to New York in 25 minutes.

Phototelegraphy, thercfore, is not only a
definitely accomplished fact; it is also a com-
mercial proposition,  Television, however,
has not made anything lilke such progress;
for only one inventor has so far succeeded
in giving an actual demonstration of ‘“seeing
at a distance.”

SOME PROBLEMS OF TELEVISION

Most of the systems in use ior transmitting
still pictures make use of the cylinder method ;
in which the picture to be transmitted is
transferred to a film, which is wrapped round
a cylinder of glass. As this cylinder is
rotated, a spot of light is caused to cover the
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Mr. Baird “seeing-in’’ on one of his experimen-
tal televisors.

film from end to end in a series of finely
separated lines. The intensity of the light
which passes through the film depends upon
the latter's density at different points; and
the varying light beam, after passing through
the film, is focused upon a light-sensitive
cell, of one or another type. This cell trans-
forms the light variations into clectric-cur-
rent variations, which are sent over a wire or
by radio to the distant receiver.

At the receiving end the process is reversed,
tlie incoming current variations being caused
to vary a source of light which is focused
upon a photographic film wrapped around a
rotating cylinder. This film becones covered
with fine lines of varyving density, which,
when developed in the usval manner, make up
the comiplete picture.

Ohviously, this system is inapplicable to
television, for a scene, or even the image of
it, cannot be wrapped around a cylinder.
Some means, thercfore, had to be found
which would enable a picture to be trans-
mitted directly from a flat surface. This can
be done by moving the light beam instead of
the picture. By rotating a suitably-designed
and arranged series of prisms hetween a fixed
light source, and a fixed flat-surface picture,
the beam of light is made to traverse the
picture from side to side, moving slowly
across it as it does so, so that ultimately the
entire surface is covered.

This, very roughly, is the operating prin-
ciple of television apparatus, but only as
applicd to the transmission of a single pic-
ture or image.

From the transmission of a single picture
from a flat surface to television is a far cry,
however ; and, to understand something of the
tremendous obstacles to be overcome, let us
consider the cinematograph. When witness-
ing a movie performance, we think we see
a smoothly flowing animated scene. Actually,
we are looking at 16 separate and distinct
pictures every second, but, owing to the
persistence of human vision, we do not re-
ceive this impression from the sense of sight.

The one and ouly similarity between the
movies and television is that, in both cases,
the scenes are projected upon a screen. In
order to make television a success, it is neces-
sary to transmit and reccive smn_cthing like
16 complete pictures per second, in order to
give the witnesses an impression of lifelike
moveinent.

THE BAIRD SYSTEM

The most successful inventor of apparatus
for the achievement of television is John L.,
Baird, a young Scottish engineer. He is 35
vears of age, and the son of a Presbyterian
minister at present living in  Edinburgh.
After studyving at the Royal Technical Col-
lege, Glasgow, Mr. Baird “served his time”
as an cngineer at a motor works near Glas-
gow : after which, in 1912, lie commenced his
experiments in television. Faced with many
difficulties, he persevered until, in 1923, he
succeeded for the first time in sending
shadows which were flickering and cgarse in
outline, but unmistakable. About a vear later
he was successful in transmitting the inage
of objects by light reflected from them; and
so he progressed until, carly in this year, he

was able to transmit a rccognizable image of
a human face, and demonstrated his invention
before the Roval Institute, one of England’s
leading scientific socicties.

The apparatus used by Mr. Baird to attain
these results may be described as follows:

At the transmitting end, a battery of pow-
erful lights shine upon the scene to be
transmitted. Light reflected from this scene
is collected by micans of a lens, in much the
same fashion as a camera lens collects the
light reflected from a scene to be photo-
graphed. In the television transmitter, how-
ever, mstead of a sensitive photographic plate.
as in a camera, the reflected light is focused
upon a light-sensitive cell.

Between the focusing lens and the cell,
however, there are interposed two rapidly re-
volving discs. One of these discs has a
number of lenses mounted upon its face in
spiral fashion, as shown in Fig. 1. The func-
tion of these lenses is to cause the image of
the transmitted scene to sweep across the
light-sensitive cell in such a manner that the
image is divided into fine parallel lines. The
rotation of the disc gives the horizontal mo-
tion (i.e., draws the lines), while the move-
ment into focus of the next lens (set a

A~ A
'E;/”/__/‘__—— o
= ;c_.af;-,— - — o"
= w0 v
= fa
[:3 os
3 ...'..'..
Fig. 1. The action of the Baird television

transmitter: A is a rotating disc carrying spi-

rally-arranged lenses. B, through which shines

light reflected from scene, and collected by lens

Movement of disc causes light beam to tra-

verse light-sensitive cell D in two directions,
horizontal and vertical

trifle nearer the center of the discs) gives
the necessary vertical motion to enstre that
the lines do not over-lap. Reference to Fig. 1
will assist the reader to understand the action.

In this manner the entire image is flashed
across the light-sensitive cell in the space of
one-tenth of a second. The light reflected
from the high lights of the scene to be trans-
mitted is, of course, verv bright, while that
reflected from the dim shadows of the scene
is very dim, The light-sensitive cell trans-
forms these light variations into electric-cur-
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rent variations, which are then amplified and
transmitted over the circuit to the distant
receiver. :

SPEEDING UP THE TRANSMITTER

The second disc referred to above is a
serrated one, and its purpose is simply to
mterrupt the light at high frequency. By
this means Mr. Baird found it possible to
climmate the inertia of seleninm, and cause
it to respond at a speed great enough to en-
able him to transmit a sufficiently large num-
ber, of complete pictures per second, to give
to the observer at the receiving station the
effect of a smoothly-animated scene.

Another advantage of interrupting the
source of light is that the output of the
light-sensitive cell takes the form of a uni-
directional current, interrupted at high fre-
quency, iustead of a fluctuating D.C. as would
otherwise be the case. A steady D.C. cannot
be amplified by ordinary vacuum-tube ampli-
fiers, whereas interrupted D.C. can. As the
output current of a light-sensitive cell is ex-
tremely feeble, such amplification is neces-
sary before transmission over a wire or wirce-
less circuit can be accomplished successfully.

At the receiving end of the circuit Mr.
Baird uses apparatus which, though similar
in essentials to that ysed at the transmitting
end, has been reduced to the simplest possible
form. There is a source of light and a
ground glass screen, and between the two
rotate discs similar to those used at the send-
ing station. The incoming current impulses
are caused to vary the intensity, or brilliancy,
of the light source, in accordance with the
strong and weak currents delivered by the
light-sensitive cell at the transmitter.

The rotating-lens disc then breaks up the
beam of light and throws it on the screen as
a complete moving picture. The discs at the
transmitting and receiving stations are in
each case driven by electric motors, and in
order to achieve success, it is necessary that
the motors at all receiving stations shall be
in exact synchronism with the transmittinm
motor. This is accomplished in the Baird
system by transmitting, in addition to the
picture impulses, a low-frequency alternating
current, by means of which all motors are
kept in step.

AN ACTUAL DEMONSTRATION

Having dealt so far with the nature amd
general problems of television, and outlined
(Continued on page 280)

Capt. Hutchinson and Mr. Baird discussing part of the latter’s television apparatus,
© Intcrnational Newsreel.
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Radio News of the Month (llustrated
By GEORGE WaLL
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= near New York mu:]rcrru”\' broadceast. The
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A apudig, o VRiptiegl TTHETGE Leve Gsn Bt listening public was this enabled to hear, not

] only the anctioneer's cloquence, but the bidding,
and to drazo their own conclusions. In addition,
the sender of a scaled bid could hear it read off,

without the necessity of attendance.
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the world ot large has ears.” British broadecast

listeners, through the crossing of land.liwes, twere

recently fevored with a persoual contversation be-

tween @ husband and a wife, whe were using the

long-distance telephone, instead of the capected
sermont.

Radio plays ‘are being produced in ine
creasing iumbers, as their technique is |
being perfected.  Until television sets be- t

come common, their presentation is, of
course, only to the ear,
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The portable radie sct is now the companion, srof

only of the rccreation sceker, but of the worker.

Farmers in the region of Pittsburgh provide their !

Families and hived help with cutertainment as they

work in the fields; the set being readily transported
in the manner shown.

4

The magnitude of army signalling operations is not generally
appreciated by the public; it is necessery to have more wate-
lengths for the sending iustrwments than there are in the
| entire broadcast band. 2er 1,000 transmitters and as many

| receivers are mecessary for a ficld army, unth at feast 200 non-
'f?/ tuterfering waveldengtiis; all operating, not under laboratory, but
e -~ e = b under outdoor couditions. During the sununcr hundreds of
radio amateirs hatve been receiving iustrictions in ariny fold

[ 4 camps, as cxplained in the Augnust RADIO NEWS.
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Coast. The latter used air-plaes for carrying information, dropped to their fleet. The Coast Guard,
howewver, uses the even nore effective and instantancous radio phone, by which the encircling cordon
’ of patrol boats acts as a unit.

;Abow, some of the stunts in the war between the Coast Guard and rum runners along the Atlantic

Right, train-telephone communication effected on the New York Central. Engine and caboosc of o

freight train are in constant communication, even at four miles and in spite of thunderstorms. A

wave-length of 115 meters was cmployed for this work, with 3-tibe transmitters and A-tube rececivers.
Antennae were mounted on the roofs of eungine cab and caboose.
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What Price Salesmanship?

I
=

AS it ever been your experience to

rush into a radio shop, yelp at the

salesman, “Slip us a 17-plate con-

denser quick!” and have him shove
you over the counter a fixed condenser with
these sweet words, “Here's one with the same
capacity, won't that do?” That happened to
me the other day—honestly it did.

Of course I reirained irom murdering the
so-called salesman, but I don't think that
there should be a single court in this fair land
that would not have commended my action as
justifiable homicide. To my mind there is
about as much cxcuse for an oceurrcnce of
that kind as there is for an armless man try-
ing to swim across the Atlantic Ocean, A
bone-head play like that is casily rectified
by an old-timer in the radio game; but think
of the loss of time, money and confidence to
a newcomer,

There is an enormous number of radio fans,
who look upon the men in the radio stores
as entircly competent to answer any of their
radio questions; but what chance has a raw
beginner against anything like that?  About
as much as you or I would have beating Til-
den at tennis playing leit-handed. And yet
let me tell you a Little story that is as truc
as a straight line.

Recently I was up in Connecticut doing a
little expert loafing around a camp that was
carciully parked beside a bronk, where the
trout were just begging to be taken out and
tossed into a {rying pan. One evening after
supper I was sitting in front of my fire
listening to Vincent Lopez doing his stuff
mig one grand little portable sct, at peace
with the cntire universe. Then as the movies
have it in their titles, came a hail—

“Hey, there, young fcllow, what kind of a
radio you got?" a .y

I flopped over and took a look at my visi-
tor. You've scen farmers in the funny pa-
pers, haven't you? Woell, this specimen must
have been the fellow who posed for the fun-
niest of them all. You know, funny whisk-
ers, that bashiul-like played around his
chin; old straw hat, rubber boots—all the
trimmings. However, the old fellow scemed
like a good scout and I asked him to come
over to the fire and pick up an earful of jazz

He sure ate up that music and, when Vin-
cent had signed off, he started in asking me
all manner of questions about my sct, which
by the way had done itself noble that evening
before company. Then came the sad, sad
story. He had goue into the nearest town
{which I will call Podunk, because it
wasn't) and gathered unto himsell a radio
outfit {or the long winter evenings that were
coming. He had paid out sonrewhere in the
neighborhood of two hundred and™ fifty
smackers and what did he have? He had a
real nice radio lavout, the ounly thing wrong
being that it wouldn’t perk. .o

I inquired if the firm from whom he had
purchased the set had installed it- for him.
The answer was yes. They had put up the
antenna, connected all the batteries, and told
him about putting the ground on. The reason
the young installer had not completed the job
was that it was five o'clock and therefore
quitting time,

“How did he tell you to attach the ground
to the sct?” I asked Mr, Johnson,

“He left me a thing he called a ground
clamp and told me to conncet that to the set
with a wire” was the answer.

“Do you have running water in your house,
Mr. Johnson?” 1 continued.

By N. B. PLATT

A true story of a farmer who spent many grievous hours over his radio because the “salesman”
who sold him the set did not know his business—or didn't care.
mend their ways or seek a more fitting profession.

Such radio “experts” should

ol |

“Do you know what I did, young fellow? 1Well, I connected that ground clamp to the
set all right, but do you know where I put the clamp? Right on the mantel shelf in the
parlor! No wonder we couldn’t hear anything with no ground on the sct.”

“Gosh amighty, what do you want to know
that for? Of course, we don’t have no water
but what's in the well, and you have to pump
that out,” he replied.

Then I tricd to explain to him the theory
of grounds in one syllable words, but in the
middle of it I was interrupted by a few choice
farmer curses. After he got the worst of
them off his chest, Mr. Johnson apparently
saw a great joke, for he laughed as hard as
he had cursed. |

“Do you know what I did, young fellow?
Well, T connected that ground clamp t¢ the
sct all right, but do you know where 1 put
the clamp? Right on the mantel shelf in the
parlor! No wonder we couldn't hear any-
Ll]ing with no ground on the set! Ha, ha,

at”

Ile said good-night to me a few minutes
later still chuckling and after dousing the
fire, as all good woodsmen should, I crawled
in between the blankets. The next aiter-
noon when I got back from whipping the
stream—and without any success incidentally
—I found Mr. Johnson parked in front of
my ‘tent waiting for me.

“Hello there,” I called, “how is your set
working now?"

“Well, son, she ain't working like the fel-
low in the store said she would.”

“What do you think is wrong now?” I
asked.’

“I dunno. Say, why don’t you come over
to my house for supper. if you can put up
with what we've got, and take a look at that
radio of mine?”

Having had experience with “if-you-can-
put-up-with-what-we've-got” invitations to
country meals, I accepted Mr, Johnson's in-
vite and in a little while we were crossing
over as pretty a meadow as I've ever laid my
eves on, When we came within sight of the
house I asked Mr. Johnson where his an-
tenna was, as I could see none.

“Why we got that in the house, so as the
tightning wouldn’t hit it.”

www.americanradiohistorv.com

I didn't say anything, but, oh, boy, what I
was thinking!

After I met his wife, Mr. Johnson took me
into the {front parlor and there, Brother
Radio Fans, was one grand and glorious ex-
ample of how NOT to install a radio rece.v-
cr. Mind you, all this I'm telling you is
gospel truth.

For an antenna there was about fifteen
feet of copper tape strung from one corner
of the room to a picture, where the rest of
the length was hanging bunched together jn-
stead of being cut off. What a fine chance
Johnson had of getting any music when the
nearest station was about fifity miles away!
And don't forget for a minute that this was
the outfit that a radio dealer had “installe:d.”

During supper I-told him that this light-
ning danger was all the bunk, if his antenna
was properly equipped with a lightning ar-
rester. As it was a beautiiul clear evening,
I suggested that we rif up.a temporary an-

“tenna outside and see what ye could pull in.

That suited him dnwn to the ground and be-
tween us we managed to have an antenna an.l
ground arrangement, that was crude, but,
boy, she was cfficient.

Then we went back to the set. I happened
to look at the connections, as somehow or
other T did not trust that radio dealer anv
more. And then the jolt I was handed! The
“B” batteries, instcad of being connected in
scries, were in parallel; to the binding post
lahelled “Ground” were the ground wire and
both tips of the loud speaker Ieacds. There
were other little incidentals wrong here and
there, but why go into any more detail? You
can see just as well as I did how many
more sets that radio dealer should install.

If there is anything I admire it is a sales-
man who can go out in the face of tremend-
ous odds and sell some stuff to people who do
not particularly want it. It takes nerve to
do that, but to my way of thinking it takes

(Continned on page 258)
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Radio Equirment
of the Byrd Polar
Flight

At the left is shown the radio voom of the steamer “Chan-
tier,” with Chief Radio Operator Grenlie (seated), and Sec-
ond Operator James. The “Chanticr” carried a 1-kw.
quenched-spark transnitter and naoy receiver, as well as a
500-watt transmitter, 13-, 20- and 40-mcier, and a veceiver
i for the 10-t0-100-meter band.

© Herbert Photos.

The steamer “Chantier” (at right) carried the Bywed ex-
pedition to Spitzbergen, the nearest land accessible as a
base for the polar ﬂxgln‘ and maintained radio comanuni-
cation coith the airplane “Josephine Ford” on its success-
ful expedition to the pole. It also kept in touch with the
U.S. Navy, and amaieurs in the United States as told in

the Angust issue of Rapro Nrws, Kccand

© Herbert Photos.

The set shown in the center of the page is the transmitter
of the “Josephine Ford,” which
sent out the first radio signals
frouw the Nortl Pole. Its mes-
.ch was  picked up by the
“Chantier” and relaved by the
powerful set slm wit af the Io'wer
right.
© Wide World Photos.

L AN

Below, the “Joscphine Ford” in
trial flight. Its cwing-span is 63
feet 4 inches.
© Herbert Photos.

Y

Above, the “Chanticr” © Hevbert Photos.
Below, her short-wave transmitier.
© Wide World Plolos.

Above, the transmitting
set carried on the Foller
mounoplane below which
flew to the North Polc
with Commander Buyrd,
and which annownced the
discovery at the moment
the position was deterin-
ined, with none. of the de-
lays which attended the
reports from all previous
explorers.
© Herbert Photos. i
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Radio—Here, There
ahd Everywhere

This baby grand piano is an easy aue lo fune, and produces very pleasing melady.

A home-constricied six-tube receiver, of the T. R. F. type, has been incorporated

within the bady. The open cover of the piane aids in distributing the sound waves
from the cone speaker, which is plainly visible.

© Herbert Photos. P>

ey

M

Work or Peasure? £ vadia engincer purswing his orofession and
ilul\- hobby ¢t oice. Lde many others, Mr. Harold Heroert, shown
above, is werkiig on e problem of inproved receiwers wilth lower costs
of const=cclion.
© Herber: Photos

The splendil interior sl own at the rahii is (] at of a residence erecied by

a contractos in Qallaw=’, Caiif., whe vecentty exhibited it to the public.

Radio is “euili-in” ti: specker beiny beliad the gr !l in the balecny.

All mooms hwe piug conrcctions for the spealkers.

Laower left, the “Tubelzss Anti-Dry’ set. No diagraws of the hook-up
can be furnished by this
#agazine, dut it is said hat
the dampesing effect is fro-

wounced,

<«=4€ O [Iorbert Photos. d

-

Oun the edge of -he warlt: Alpert I, Kot~
nauer turing - DX, on tob of Helf Dere, a
precipitons Teigat in Yeoscinite Nt onal
Park. T

© Hide Worlc Photos.
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WRNY Celebrates [ts First Birthday

By CHARLES D. [SAACSON

MICHEL BARROY
Russian
who has appeared
with the Follies,
is a frequent feaw
ture at WRNY.

baritons, §

m.a»m’! RIS
»

g

e o o

T

WMARIE TIFFANY
o> the Metropoli-
Opera Com-
pany, who sang

=0 ES
"\\, old and doing very nicely. N
‘ had i1s birthday party and there were

for us lately owver |
WR

19

&
.

8

3

! The

John Henry Titus
nonagenarien
author of “Ths
Face on the Bar-
room Floor,” re-
cited it for us at
WRNY.

Of *“Alias the
Deacon,”  whose
charming Scuth-
ern  readings  at
WRNY are al-
ways welome,

VIRGINIA HOWELL I,Q

mentary speeci.

Wellington Cress
o]} “No. No. Nzn-
ctte,” is now al-
most_a permancent
member of i R-
NY*'s staffi of an-

nOUNCErs,

OLIVE WYNDHAM
Now starring in
South Africa, paid
WRNY a wisit
she night before
she sailed.

David Putterman
Youngest of the
cantors, You may
have heard his fine
voice in records
as well as over

WRNY.

Helen Wasserman
Of the Geon en-
semble—not Irene
Bordoni, as you
may have thought
from her vivacity.

, thank you, WRNY is one year
WRNY

gay doings; you should have been
there. In all probability you were—over the
radio. I wonder if any of my readers stay-
ed all through it. I myseli was exhausted
1 when 1t was over, but I danced to tlie last
lingering dance, about two in the morning.
It was a great day: June the 12th, and
WRNY just one year old. Grant Mitchell
made the cleverest spcech of the day. He
came over from his successiul play, “One of
the Family,” in which he is starring, to join
the theatrical unit; there being units from
every walk of life to pay respect to the sta-
tion. Grant brought a present: it was a
small child in a bathtub, and with it was a
birthday card. Grant said he had a hard
time procuring the right kind of card, be-
cause the card-seller did not know what sex
a radio station is supposed to be. Grant de-
clared that WRNXNY is a lusty baby in any

"1 event, and that probably the reason is that

it is out in the air all the time!

Dr. Lee de Forest made the most compli-
The father of radio broad-
casting was preseiit at the very birth of
WRNY and has watched it through these
trying months of its infancy. So he spoke
with a great deal of godfatherly pride.

We began with a group of smart young-
sters from the National Stage Children's As-
sociation, who had previously entertained the
President at the \White House. Then some
of our leading authoritics in the women's
hour: Ruth Conne oun Fashion, Mrs. Mary
Fanton Roberts on Arts and Decoration,
Mrs. Rose V. S. Berry on Painting and
Sculpture, and so on down the long list—
each took two or three minutes to adminis-
ter just a capsule of thought and entertain-
ment.

By noon we felt sufficiently educated, and
a whole hour of the wildest, maddest, mer-
riest, bluest and reddest popular and jazz
music rent the air. Dr. de Forest was listen-
ing and I am wondering what he thought of
his responsibility as the father of broad-
casting. In any event the young folks, who
adore .this phase of WRNY's entcrtainment,
sent in dozens of added requests. After
luncheon, we returned for a matinee, in
which a dozen of WRNY’s finest ensembles
came in for a fiiteen-minute show. Talk
about your continuous performances! Now
it was grand opera; now it was an instru-
ntental trio; now it was a real concert im-
ported right from Carnegie Hall; now a
little army of violinists playing in unison.

At twilight, the members of the Radio
Theatre Plavers, having finished their own
Saturday matinees, dashed over to WRNY
with a lift in the form of a play “The Sur-
prise.” Olive Wyndham was the guest star,
and James Durkin, a well-known director,
was another guest. Well, from then on, it
was a case of one cclebnty after another.
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Louise Closser Hade
Novelist, and now
“One of the Fame.
ily,” at WRNY as
well as on the
stage.

8ir Gilbert Parker
Canada’s grzatest
novelist, wa: one
of WRNY’S many
celebrated v sitors
of late.

BERNICE HARDY
“Lady - Onee-Up-
on-a-Time,” has
been taken from
us by matrimony.
She will live in
Colorado.

Beniamino Fiecio
Baritone, is sne of
the popular solo-
ists who mzke so
delightful the Edi-
son Hour at
RNY.

EVA WELCHER 1
Of the Blockwall £

heads also L
own  striag
quartette.  She is
heard often at

i/' WRNY. T

ISABELLE ABSTIN
Used to te of
4 “Roxy’s
but has now one
of her own

WRNY

;\ (Continued on page 297)
HARRY HERSHFIELD
Cartoonist, is shown here with his famous ereation,

Abie Kabibble. They entertained you recently from
WRNY.

.ﬁ‘ 3.
SR
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““Echoing Silence™

By GEORGE B. LUDLUM

€¢ TATION KOA, General Electric,

Deuver, Colorade. The Kimball
Sisters  will next entertain you
with a medley of old-fashioned

airs.” TFaint but beautiful strains of music
filled the air—such as it had never been my
good fortune to hear hefore from any radio
receiver,  Startled and curious, 1 turned my
eyes and ears towards the row of weather-
beaten houses before which I chanced to be
passing.

Whenever possible it is my nightly cus-
tom, in the search for incidents and local at-
mosphere for the secries of stories I have
been writing, to wander through the less-
frequented residential streets in whatever
city I may be stopping. It had been my in-
tention this day to reach Springfield before
cvening, spend a few days there, and then
drive through to my clhnm's experimental
farm to look over some oi his latest results
in fruit culture. Several miles out of a
little rural town, however, an unhappy
combination of hot weather, dust, and for-
getiulness in filling my radiator had con-
spired to interrupt the smooth working of
my motor, and by the time I reached the
town's garage and repair shop I was ill-
humoredly limping along on two cylinders
with my radiator much resembling a super-
heated steam engine. Needless to say, I was
somewhat put out when informed by the
garage mechanie that the punishment I had
given my motor would necessitate consider-
able overhauling, and that he could not pos-
sibly finish the repairs before noon of the
next day.

After securing a room at the town's only,
and rather run-down, hotel, I washed up,
left my bag, and managed to obtain a {air
meal at the combination lunch counter, pool-
room and auto bus station across the street.
Then, having nothing to do and finding little
10 interest me in the idle click from the
few occupied pool tables, where but a hand-
ful of mnondescript players were seceking
their evening's amusement, I decided to while
away the hour or so hefore dark with a
stroll down the main street to where the
dwellings blended into the farms of the sur-
rounding country. A few minutes of indo-
lent rambling brought me to the last block

of scattering houses with the open fields he-
youd; and I was just on the point of turn-
ing about and secking the other extremity of
the town when my ear was struck with the
broadcast announcer’s voice from a station,
many miles away, in the words which open
this narration,

And, yet, to describe it as having struck
my car docs not begin to cover the ecrie
effect it produced upon
me. The voice and
the f{ollowing music
scemied to place its or-
igin in no definite loca-
tion but rose from the
ground I stood upon
and descended from the
sky above me, com-
pletely  bafiling my
aural sense of direc-
tion. There being no
houses on the opposite
side of the street, com-
mon sense told me that
the sound came from
one of the houses be-
fore which I stood;
but from which one I
could no more say than
1 could have told you
the name of the indi-
vidual residents. Mys-
tified and puzzled, I
glanced from one house to the other. Of
the half-dozen dwellings which stood be-
tween the last street crossing and the open
country there were four above which aerials
were suspended, and from any one of which
that super-refined radio music might have
been coming. By way of experiment, I
decided to see if distance would lend me
any assistance in determining the source of
my delight; and to that end T walked with
impatient steps the hundred yards or so still
remaining to the edge of the town, then
turned and made my way slowly hack along
the sidewalk, endeavoring meanwhile to con-
centrate upon the point where the sound of
the music reached its greatest intensity in
my hearing. At my point of turning at the
sidewalk’s end the music was heard but

H v0SEPu
cLam/

e wod pressed the palns of my hands tightly

against my cars till I felt the car drums stretch.

Then suddenly I heard a loud, melodious wvoice
speakingl . . .
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/
f “As yow've probably uoticed,
I don’t use an antenna, but
I'm  still finding a good
ground of the yreatest im-
portance. If vou'll wait just
g few minntes wutil I water
the ground, while s still
light cnough to sce, I'll be
with yoit again

faintly, but it increased in volume as I res
turned.,

Just as I passed the first lhouse on my
backward path the music ceased, so that I
stopped suddenly in my tracks with the
prayer that my search might pot tluts term-
inate so hastily. It was with the greatest
relief, then, that I heard the announcer's
voice followed by the first rounded chords of
a piano number, Chopin’s “Nocturne,” if I
remember correctly. But such piano music
as it was! FEvery note and dissonant beat
throbbed through my sense of hearing as [
had never heard the sound of a piano before;
not cven when seated before one of the
masters in crowded Symphony Hall.

Desire to solve this most agreeable puzzle
quickened my foot-steps; and as [ passed
the second house the intensity of sound made
me half expectant of seeing the colorful
piano and its player upon the vine-covered,
although dilapidated, front porch. All that
I got from my curious stare into the dark-
ened coolness of the porch was a half-
hearted return look from an old, gray-
bearded patriarch who, with his wife beside
him, leaned. forward from his rocker with
his white shirt sleeves upon the porch rail-
ing. His evident interest was centered upon
that same illusive music I was secking: and
which, judging from the turn of their heads,
was to their knowledge emanating from one
of the other homes towards which I was
walking. )

I did not presume to question them, but
continued on my way with the hope and ex-
pectation of at least learning which house
contained the radio receiver capable of re-
producing such distant broadcasts with such
happy fidelity. But from there on, although
I passed three houses, the first and third of
which boasted of antennae, there was no ap-
preciable diminution of sound and it was not
until I reaclied’ the last home at the strect
intersection that the music became fainter,
although still remarkably clear.

The only result of my search was the
knowledge that the radio receiver with such

(Continued on page 299)
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Audio Amplification for the Beginner

T seems to be a fact that the average

radio fan, who has constructed a single-

tube or a crystal-detector receiver, is

reluctant to attempt the construction of
an amplifier to use in connection with his
set: inasmuch as he believes that such work
is far too difficult for him to attempt.
There are hundreds, if not thousands of
radio enthusiasts throughout the country,
who content themselves with small sets, but
who would derive far greater enjoyment
from radio if they had a good amplifier. Not
only does it render DX (distant) signals
stronger and more easily heard, but it gives
loud speaker reception on all of the locals,
and many stations at a moderate distance
away. There is nothing to be afraid of;
if you have gone through the work of build-
ing a set, you are qualified to start making
an amplifier. You will probably find it less
difficult than the assembly of the receiving
set proper.

Two types of amplification are used in
radio receiving sets; one called radio-fre-
quency amplification and the other audio-
frequency amplification. The former is of
value in making sets more sensitive; it is
used between the detector either of the crys-
tal type or a vacuum tube, and the antenna
circuit. We will not discuss this now, but
reserve it for the near future. At present
we will concern ourselves only with audio-
frequency amplification, which is used be-
tween the detector tube and the reproducing
unit, whether headphones or loud speaker.

A MECHANICAL ANALOGY

An audio-frquency amplifier may be lik-
ened to a magnifying glass; as the latter
makes it possible to see objects that other-
wise are invisible, or indistinct, so does
the audio-frequency amplifier allow us to
hear “‘signals,” music and voice, that other-
wise could not be heard at all. It is not
possible here to explain simply and in detail,

By A. P. PECK

how an amplifier works from an electrical
standpoint. However, we can cite a me-
chanical analogy that will probably aid the
beginner.

In Fig. 1 we have a water supply under
pressure, which may be likened to the “out-
put” of the detector. This water supply acts
upon a specially-constructed wvalve, which
releases a second water supply at a higher

(‘ WATER INPUT

(OUTPUT OF DETECTOR) VALVE

MECHANISM
(AMPLIFIER TUBE)

s

I

fi

WATER INPUT
(8" BATTERY)

WATER ourPurh
(AMPLIFIER OUTPUT)

A water analogy of the operation of an audio-

frequency amplifier. The valve, operated by the

water input, controls the flow of water in the
large pipe.

pressure than the former one. The valve
corresponds to the vacuum tube in an ampli-
fier, and the pressure may be likened to the
voltage in the amplifier circuit. Since the
second water supply is at a higher pressure,
it will deliver a greater volume of water.
So also, the amplifier of the audio-frequency
type delivers a greater volume of sound
than the initial quantity put into it.

Let us here explain two words that may
be a little confusing to the beginner, but
really should not be. The “input” is the
point in a circuit where the signals are fed
in. The “output” is where a current emer«
ges that has the original form but is am-

AFT T AFT-] T
o 4 ! o
= OUTPUT
] (o ——
z-|C
o R R.
y ) L
:"C "
—
i \
4 -—
i ~ e
CIAII "=.
FIG ) + T
e
L= giajajojuojeE
i
Circuit diagram of a conventional two-stage transformer-coupled audio-frequency amplifier. 'The
minus pole of a “C" battery connects to the grids of the two tubes and prevents them from being

overloaded.
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plified, as in a radio-frequency amplifying
circuit; or is reproduced in the form of an
entirely separate and distinct current of
higher value, as is the case with the detec-
tor and the audio-frequency amplifier.
THREE TYPES OF AMPLIFIERS
There are three principle types of audio-
frequency amplifiers, all of which have their

good and bad features; and practically every
advanced radio fan has his pet form of am-

plification. These three general types are
called, transformer-coupled, resistance-
coupled, and choke-coil—(or impedance-

coupled) amplifiers.

It has been frequently asserted that re-
sistance- and choke-coil-coupled amplifiers
will give very pure and natural reproduction
of voice and music. This is undoubtedly
true, and there is little or no distortion in
either of these two types. However, a well-
built and properly-arranged amplifier, using
transformers, will be found to give very
satisfactory results for all-around use, and
to be more economical in operation.

The average resistance- or choke-coil-
coupled amplifier, employing three vacuum
tubes, will give just about the same volume
of signal strength as a two-tube transformer-
coupled amplifier, If transformers of high
quality are selected, the voice reproduction
from such a two-stage amplifier will be just
about as good as can be desired. True,
slightly better tone values on some musical
notes may be obtained from a resistance- or
choke-coil-coupled amplifier, but for all-
around use it is hard to beat a transformer-
coupled unit. To obtain satisfaction from
your amplifier, and avoid disappointments,
the only safe way is to purchase standard,
nationally-advertised instruments of well-
known makers, which will assure you of
good quality in reproduction.

_ Furthermore, as méntioned above, only
two tubes are required in a standard trans-
former-coupled amplifier, and, therefore,
the battery up-keep is less. Also, the latter-
mentioned type of unit will operate satisfac-
torily on only 90 volts of *“B” battery,
whereas a resistance- or choke-coil-coupled
amplifier requires at least 135 volts for best
results. Inasmuch as so many articles have
been recently published detailing resistance-
and choke-coil-coupled amplifiers, we are
merely going to mention these two instru-
ments herein and confine our paragraphs to
the description of transformer-coupled am-
plifiers.

CAUSES OF DISTORTION

Distortion was formerly one of the great-
est bugbears of amplification in radio receiv-
ing sets. Improperly-designed amplifiers
gave rise to some of the most peculiar and
weird results. Voice and music were
changed from their natural pitches, becom-
ing almost totally unrecognizable. This ob-
viously undesirable characteristic has been
eliminated to a very great extent by the
proper design of modern transformers; and
if you buy good instruments and arrange
them properly, as described later, you need
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not fear any undue amount of distortion.

With the present-day standardization of
vacuum tubes. the possibility that some dis-
tortion may be due to the tubes may he
practically eliminated from consideration.
The tubes on the market today are almost
universally good and can be depended upon.
An article appearing in the August, 1926,
issue of Rapio NEws gives tithe information
in minute detail.

Because of the standardization of vacuum
tubes it is possible to simplify the coustrue-
tion of an awdio-{requency amplifier, to a
very great extent, by the substitution of
fixed resistances for the usual variable rheo-
stat. This, however, is true only of ampli-
fier-filament circuits, and must not be ap-
plied to detector-filament circunits, These
resistances are connected in the circuit as
shown in Figs. 2 and 3, as indicated by R
and R-1; and serve as controllers to regulate
the “A"” Dattery voltage.

There is nothing more to be said about the
“A” battery, “B” battery and “B"” battery

AFT T

=

lu]
o

ouTPUT

INPUT
i

T

i

T

A’
Circuit diagram of a single-stage transformer
coupled audio-frequency amplifier. No “C”

battery is \_xsed: the grid return connects to the
negative terminal of the A’ battery.

F1G. 2

climinator, than has been told in the April
and May issues” of Rapto News in this de-
partment. Here these subjects were fully
discussed ; and the prospective audio-fre-
quency amplifier constructor should read
over these articles before proceeding further.
THE “C" BATTERY

In some receiving sets a “C” Fxttery, or
“grid’” battery, indicated by “C” in Fig. 3,
is used. Its electrical functioning will not
be described here, because of the technical
explanations that would be needec; but it is
sufficient to say that a “C” battery should
always be used with a two-stage audio am-
plifier, and will occasionally be found of
assistance with a one-stage unit. It js al-
ways connected so that its negative side leads
to the grid of the tube, usnally through the
secondary of the audio-frequency amplifying
transformer. The positive side of the bat-
tery connects directly to the negative side

of the “A” battery. It is a wise idca to
get a variable, or tapped, “C” battery, un-
less you are quite surc what voltage will
operate your amplifier unit best.

For all-around use with standard tubes
of the UX 20I-A type and with 90 volts of
“B"” battery potential, a “C” battery with a
maximum voltage of 4V will be quite sat-
isfactory. This should be obtained with a
3-volt tap, so that a choice of two different
voltages may be had. Sometimes it is found
desirable to connect the sccondary of the
second andio-frequency amplifying trans-
former to the 4Y4-volt tap, and the secondary
of the first transiormer to the 3-volt tap.
Try various arrangements until the signals
are clcarest and of the greatest strength.

This “C” battery is oi particular value;
if more than 90 volts is used for the “B”
battery. [[ the “B” battery voltage is in-
creased, that of the “C” battery should also
be increased. With 135 volts of “B” bat-
tery, a 7- or 9-volt “C" Dbattery will he
found very necessary, The same is true if
a “B” elimmator is used, The only way
to determine exactly what voltage will he
best for the “C” battery, in connection with
the particular tubes and *B” battery you use,
is to try varions valies until the best pos-
sible results are obtained.

CONSTRUCTION OF AN AMPLIFIER

If you own a single-tube or a crystal-de-
tector set and want only to get an increase
in volume, to enable you to bring in DX
stations on the headphones so that they
will be clearly understandable, a onc-stage
amplifier, the circuit diagram of which is
given in Fig. 2, will be found uite satis-
factory. This requires only an additional
transformer, AFT, a vacuum tube, T, and
some “B"” batteries in addition to those
already used with your detector tube. In
case your present receiving set has fixed
condensers connected across it, the condenser
labeled “C” in Fig. 2, will not be necessarv.

The circuit of Fig, 2 is designed for the
use of a crystal receiver. If the receiving
set you now have is of the single-tube type,
the same “A” battery may be used for the
f.lament of the amplifier. The additional
“B batteries, two 2214~ or one 45-volt unit,
may be connected directly to the positive
terminal of the present “B” battery. Con-
nect the positive of the battery in use to the
negative of the additional unit; and connect
the positive part of this battery to the out-
put binding post, as indicated in Fig. 2.

With a vacuum-tube or one-stage ampli-
fier, you will have little or no trouble with
distortion. It is only when you venture
into the class of two-stage amplifiers, such
as in Fig. 3, that trouble is eucountered.
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A typical A.F. amplifying transformer of the
newer type.
Photo by courtesy of All-Amcerican Radio Corp.

This amplifier will make it possible to pro-
cure ample voltage to operate a loud
speaker on a good many different stations.
The same things, said above, regarding the
“A” and “B” batterics used in connection
with the single-stage amplifier, apply to this
two-stage amplifier. However, the “B” bat-
tery should be at least 90 volts; whereas
only 6714 volts are required for the single-
stage amplifier.
FUNDAMENTAL PRINCIPLES

There are certain fundamental principles
underlying the design and construction of
audio-frequency amplifiers, which must be
adhered to, if the bhest results are to be ob-
tained. The most important will be describ-
ed. First and {oremost, keep the leads be-
tween the amplifying transformers and the
grid and plate binding posts on the sockets
as short as possible. Never run these leads
parallel with each other for any distance.
To do so may cause the amplifier to squeal
in an undesirable manner, and give poor
results in other ways. By proper arrange-
ment these leads can easily be kept very
short and any such trouble will be avoided.
On the contrary, however, the filament con-

(Continued on page 283)
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A group of the commercially-manufactured A.F. amplifier transformers which are being studied in the RADIO NEWS laboratories: 1, Como (push-
pull); 2, General Radio (English); 3, Karas; 4, Jefterson: 5, Modern Symphony; 6. Precise: 7, Perry; 8, Wagner; 9, Acme; 10, Quality; 11,
Marlefier; 12, Thordarson; 14, Thompson-Levering; 16, Erla; 17, Superiran; I8, Hedgehog; 20, Samson; 21, Dongan; 22, Amertran: 23, Kellogg;
24, All-American; 25, Bremer-Tully; 26, General Radio (American); 27, Como (variable ratio); 28, Foster; 29, Magic: 30, Hart & Hegemarn.
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Radio Set Owners’ Information

VOLUME FROM A CRYSTAL SET

(26) Absalon Raymundo, of Manila, P.
I., asks:

Ques.—At present I have a crystal set.
Will you tell me if my set will give much
better results if I build a 90- or 100-foot
cage antenna, instead of my present 100-foot
single-wire antenna?

How can I make my crystal set operate
an average loud speaker? ~

How is a common loud speaker unit
wound ?

Ans.—The use of a 90- or 100-foot cage
antenna will not give you much better re-
sults. It may improve reception to some ex-
tent but on the whole the single wire an-
tenna you have at present is just about as
good. A change is not advised.

If you wish to operate a loud speaker from
your crystal set you will have to install a
two-stage audio-frequency amplifier. There
is no other satisfactorv method. For the
sake of economy use dry-cell tubes of the

MAGNET
WINDINGS
DIAPHRAGM‘E

SOFT [RON
POLE PIECES
i

e {E
ADJUSTING NUT

Showing the details of a loud speaker unit de-
signed for use with a horn.

UV-199 type or C-299 type: a UX or CX
120 power tube in the last stage would be of
great advantage. The circuit diagram for
such an amplifier is again published, this
month. The phone terminals on your crys-
tal set would connect to the two amplifier
posts marked “input.”

A common loud speaker unit is nothing
more than a magnified head-phone. It con-
sists of one or two soft-iron pole pieces
wound with many turns of very fine wire,
The assembly functions as an electro-mag-
net. The diaphragm is mounted directly
over the pole pieces. Any current flowing
through the windings of the electro-magnet
creates a magnetic field which attracts or
repulses the diaphragm, depending on the
direction of the current flow, and vibrates
the air at the same frequency as the changes
in the audio-frequency current.

The accompanying sketch shows a loud
speaker unit in detail.

AUDIO FREQ. DOUBLE AUDIO FREQ. OPEN .
TRANSFORMER . cmcutTI JACK

THIS 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
inteHigently 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’ INFORMATION DE-
PARTMENT, RADIO NEWS, 53
Park Place, New York City.

“B” BATTERY ELIMINATORS

(27) Clyde L. Housien, of Baltimore,
Md., asks:

Ques.—I have a five-tube tuned-radio-
frequency set with a power tube in the last
audio stage. I use 135 volts “B” battery on
this tube and get very good volume. I
think it would be more convenient if I had
a “B" battery eliminator; but before buy-
ing one I would like to kunow if present
types will pass enough current for operating
a power tube. The lighting current here is
110 volts D.C.

Ans—Most of the “B"” battery elimina-
tors on the market at the present time will
supply approximately 60 milliamperes of
current, which is sufficient for most any type
of set. You have, however. the voltage to
worry about. Since the electric power in
your house is direct current, it will not be
possible to obtain a voltage much ahove 93.
However, 95 volts will do fairly well, even
for a power tube. though 135 volts will give
much better results.

&

O

Circuit diagram of a two-
stage audio-frequency am-
plifier, using 414 volt dry-
cell tubes. The tube in
the last stage is a power

HEDSTAT

amplifier and should give

sufficient volume under
most conditions.

4%\/_

A af vouTs -
"C" 227 VOLTS

B* 135 YOLTS.
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ELECTRIC-LIGHT AERIALS

(28) E. W. Woodward, of Mount Ver-
non, N. Y., asks:

Ques.—I have heard various opinions ex-
pressed relative to the advantages and dis-
advantages of electric-light aerials; and, in
view of the confusion, would welcome some
authoritative information on the subject, since
I would favor the use of such an arrange-
ment,  Furthermore, I should like to have
details as to how an clectric-light line is
cmployed as an aerial.

Ans—Qpinions do differ, due primarily
to the fact that the conditions surrounding
such a system are never quite the same.
Tirst, the efficiency of an electric-light line
as an acrial is dependent on the distance be-
tween the power house and the Jocation of
the receiving set, or, in other words, on the
actual length of the wires. It is apparent
that an exceptionally long line has a com-
paratively high resistance, and resistance is
a factor that we are not inclined to allow
In any portion of our receiving system.
Nevertheless, a long line functions well as
a collector of radio energy; likewise of
local electrical disturbances. Furthermore,
such a stretch of wire, employved as an
aerial, affects the operation of the receiver
and introduces broad tuning.

A short clectric-light line functions quite
satisfactorily, providing that there are no

INSULATED
WIRE

GROUND
WALL PLUG

th
| WIRE T0 FLOOR LAMF.:\_.L;L::FFF

Showing two simple ways of employing electric
light wires for an aerial. Insulated wire is
wound around the fixture or lamp cord.

serious leakages erther through insulators
or by a large “capacity to earth,”

Unfortunately there is no satisfactory
means for adjusting the electrical length of
a light line; though different capacities of
fixed condensers connected in series with
the line and the receiver will help materially
in getting the best results from the system.

It must be remembered that, in many
cases, the electric-light lines are run under-
ground. In such a case most of the energy
is picked up by the wiring in the house,
which is, of course, above ground, The
underground wiring is not effective except
through presenting a large capacity to earth.
TFor this reason we can assume that the
far end of the house wiring is grounded and
so completes its circuit through the ground
connection on the receiving set; somewhat in
the manner of a large loop aerial.

The electric-light wires can be used as
an aerial by employing any of the so-called
Jamp-socket antennae on the market: or a
good length of insulated wire can be wrap-
ped around any portion of one of the elec-
tric light fixtures: or the cord leading from

(Countinued on page 276)
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List of Broadcast Stations in the United States

fadio ¢F 5% | Radio o? 2 | Radio 2 LB
Call BROADCAST STA. AE 2B Call BROADCAST STA. ZZ 3E Call BROADCAST STA. Ze i3
Lelter Location 2z T F | Lotter Location 22 SF | tetter Location e £Z
= =] =
KDKA, East Pittsburgh, Pa..... 309.1 Var. | KFYF, Oxnard, Calit...........205.4 10| WBAO, Decatur, Ill........ eeees 210 100
KDLR, Devlls Lake, N. D....... 231 5| KFY), Housten, Texas.. < 238 I0 | WBAP, Fort Worth, Texas......475.9 1300
KDYL, Salt Lake City, Utah... 216 5o} KFYO, Texarkana, Tex..........209.7 10} WBAW, Nashville. Tenn. L 212 100
KFAB. Llncoln, Neb. v..340.7 1000 | KFYR, Bismarck, N. Dak..... 218 1o | WBAX, \\'ilkcsol:arrc_. 256 100
KFAD, 1"oenlx, Ariz ... . KGAR, Tucson, Arlz. .... WBBL, Nichmeml, Va. . 200 50
KFAF, =an Jose. Calll. KGO. Oaklanl. (alif.. WBEBM, Clicage, IN...... 226 1300
KFAU, Bulse. Idabo... KGTT, San Franelsco, .- WBBP. Petoskey, Mici. .. 238 200
KFBB. Havre, Mont, KGU. Hcnolulu, lla\\'uil....... . WBBR, Rossville, N. Y. 116.4 500
KFBC, San IMexe, Callf. KGW, ortland. Ore. .. WBBS, New Otleans, La. 232 50
KFBK, Sacramento, Calif. I GNCRE aces IV asIRTEELT 59| WBBW, Norfolk, Va... 22 50
KFBL, Iverett, Wash.. SR S ey (A 1032 bon | WBBY, Charlcston, 5. C. 253 10
°m i . Spokahe ™ ocogoa .5 " [ a15. 5
KFBS, 'Irinidad. Colo. . KIBS, ‘San Franciseo, Calif. .. ... 230 5 WBBZ, (_‘lllcl?u 1 l;r 7 Pal)
FOU. laramic. Wyo, - WBCRH, thc:u,o. ... 266 Hoo
KFEB, Fhoenlx. Ariz KJR, Seattle. Wash.......,.....0884 1000 236 500
N = T KLDS, Independence, Mo. ..440.9 1000 Md, 299 1o0
KFDD, noise. Idaho... - WBES, Takema Iarl\, Md. .
KFDM., I‘eaumont «LS, Oakland, Calif. .o.oceeeer 230 250 | WBNY, New York. N, G L3221 Bun
KFDX. ‘i.llrerunurt’ KLX, Oakland, Callf............508.2 500 } wB0Q, Rticlunond Hill, X ‘f'l‘. ngu
KFDY, Liraoklngs, §, Dak., KLZ, Denser, Colo.......ev.orrs 266 230 | WBRC, Birmingiam. . 218 50
o LI, £h L 52 50p | WBRE: Wilkes-Burre, a1 100
KFDZ. Minneanalls, Minn KMA, Shenandoah, Jowa 232 500 ) T, Charlotie, N. € 275 230
KFEC. Iartland, Ore...... KMJ, Fresno, Callf. .... 234 56 . [, .
' pon WBZ, Springficid. Muass.. ..331.1 2000
KFEL, Denver, Colo..... KMMIJ, Clay Center. Leb. --8.9 1000 A M 218 a5
KFEQ. Ouk, Nebrw.o...... KMO, Tacoma. \Wash...... 250 1loo | WBZA, Dosten, & 83 . s o
KFEY, Kelloz, Idaha. . 253 19| KMOX, Kirkwood, (St Lo).. Mo, 280.2 5000 | WCAC, Stares., Cunn oo LAl B
KFF Maberly, M ae g | KMTR, Los Augeles, Callf. 500 D (HITD B - . 4
P, Mglerly, 0aa.. 212 i i WCAE. Tittsburgh, I'a.... ..461.3 500
KFGQ, Ilocae, Iows 294 KNRC, Los Angeles, Culif. 250 N -
Adib 1Bt L 10 WCAL, University Place, Neb.... 234 500
KFH. Wichita, Kaus.. 203 500 | KNX, Tos Angeles, Calif.,.,... 330 9 looo ; - 236.0 50
KFHA. Gunnlson, Colo 152 50 KOA, DENver, Colo....ovrnnr...322.1 5000 | WCAL, Nortlifleld, Minn -536.9 ¥
KFHL, Oskiluasy, lows. 210 10 | KOAG. Corvaltis. L....0Uasn2 500 | WCAM, Camden, N. J. 238 230
KFl, Tas Anseles. catit ... . s63.5 1000 | KOB. Stats Coliege, N. M.......318.6 1000 | WGAD, Daltimore. Md.......... 2i3 100
KFIF, lortland. Ore.......e.... 248 loo | KOCH, Omaha. Neb..eeeww...e. 238 230 | WCAP, Washingten, D. ...,...465.5 ano
KF10. Xikane, Washinkton ....%65.3 100 | KOCW, Chickasha, Okla......... 252 200 | WCAR, San Antenio, Texas .. . 263 .OPO
KF1Q, Yaklna, Wash...... . 256 100 | KOIL, Councll Blufts, Ionl. vve.. 978 50w | WCAT, Ranid Clhty, 8. Diveveae. 210 50
KF1U, Juncau, Alaska.... 226 10| KoIN, Tortland, Ore ....... 319 1000 WCAU, DIhiladelnhia, | 277.6 500
0 1
KF12, Fond (du Lac. W e 212 100 | KOWW, Walla \\nlll. \\ash a 236 500 | wWCAX, Lurlington, 250 100
KFJB, Marshalltown, Iowa...... 218 10 | KPO, San Francisco, um.......qzss 1000 WCBA, Allentown. la. .......... 234 200

KFIC, Junctlon «ity, Kansas...2
KFIJF, Oklahoma Clty. Okla..... 261 500

KFJl, Asteris, Ore
KFIM, Crand Forks.
KFIR, I'srtiand, Ore
KF1Y, Fort Dudge, low
KFJZ, Fort Worth, Tex.
KFKA. Greeley, Uolo...
KFKU, Lawrence, Kans.
KFKX, Hastings, Nebr..
KFK2, Kirksville, Mo,
KFLR. Albuwduerdue. N.
KFLU, san henito. Tex.
KFLV, Rockfetd, Ili..

lcngth:

At the clobmg date of this magazine, the list of broad-

power, etc.

cast stations is subject to daily alterations, as regards wave-
We especially request stations mak-
ing changes at this time to send a notification direct to
Ranio News, in order that broadeast listeners may be ad-
vised as soon as possible of the new conditions which they
may expect in tuning in the stations.

KFLX. Galveston, Tex.
KFLZ, Anita. lowa o
KFMR, Sloux City, Iow.n.

KPPC, Pasadena, Calif.......... 229

50 ] WCBD., Zion, Il ....

PRt .1000
2

KFMX, Northileld, Minn........336.9 500 WCBE. New Orlenns. Lo 03
KFNF. Shenandoah. lewa . 263 1000 | KPRC, Houston. T'f"’ coaposees 296% 1233 WCBH‘ ‘O;‘rord Miss...... 242 50
KFOA, Secattle, Wash. 31,3 1000 | KPSN, Pasadena. Calif.........313,8 10001 op > pure PUs 209 50
KFOB, Lurllngame, Callf....... 226 50 | KQV. Plusburgh, Pa............ g;'l’ ,’::’ WCBR. Providenes. . L oeeer..209.7 100
KFON, Long Licach. Callf....... 233 500 | KAW, San Jose. Lnll;- cancooo ‘l’uo WECO. Minneanolis, Mifin.......416.4 5000
KF0O. Salt Lake City, Utah... 236 230 | KRE, Derkeley, Callf.... P < O WCFL, Chicago. il L 49L5 D00
KFOR, Darld City, Nebr....... 226 100 [ KSAC. Munhattan, Kansas.......340.1 5001 wei o) camp Lake, Wis..\.. 231 50
KFOT., Wichita, Kans... 231 g | KSD, St Louis. Mo...... ceenes BBl OO0 4w s Toliet, IMleussisnernsn..214.2 150
KFOX, Omaha, Nebr.. 218 100 | KSL. Salt Lake Clty, Utah......200.8 1000 | yweya, “cuwver. Ind, ... 233 300
» Umana. BEOF- W8, Santa Maria., Callf. ....2087 100 WCQA, Pensarola, Fia. 31 230
s 252 50 KSMR, E L
KFoY, st. I'sul, Minn... 52 50 [ 450, Clarinda, 10W2.........o.. 242 5001 wCSH, Portland, Me..... 500
KFPL, Dublin, Texas........... 23 13| yyag, Oukignd. Callle....... 210 1000 | wCS0, Springileld, Ohlo........ 100
KFPM. Greenrllle, Texas.. 242 10} KR, Los Angeles, Calif. .203.9 750 | wCWS, Providence. R. L.........209.7 100
KFPR, Los Angeles, Callf... .. 230.6 500 | yypp, Portland, Oro ... . 263 50 wCX, Pontiac. Mich. .516.9 5000
KFPW, Carterrille, Mo. 20 | KTCL. Seattle, Wash.... ..305.9 1000 | wDAD, Nashsille, Tenn 10
KFPY, Snckane. Wash.. 100 | KTHS. Hot Spcings, Ark, 3718 130\ WDAE, Tamma. Fla..... 25
KFQA, st Louls. Mo, . 2 5000 | KTNT, Muscatine, Iowa.. 206 600 | wDAF, Kansas City, Mo.. 500
KFQB, Fort ‘Worth, Texas...... 2 1000 | KTW, Seattle. Wash. i: .._15;-3 L»Qg WDAG, Amarille, Texas .. 100
KFAD, Anchoraze. Alaska. 100 | KUOA, Fayetiesille, ‘AT 299.3 1501 wpAH, Ei Paso, Tex. . 50
KFQP, Towa City, lowa......... 10 | KUOM, Missoula, Mont.. 5 g;g f;g WDAY, Fargo, N. D.... 50
KFQU, Alina (Holy Cityy Callf, nn 3 100 | KUSD, Vermillion, 8. Dl 5op | WOBE. Atlanta, Ga.. 100
KFQW, North Bend. Wash.... 50 | KUT, Austin, Texas............ 231 o0 | WOBL. Romnoke. Va.... 50
KFQZ. Hollywood, Calll.s.. .n..295.4 50| KVOO, Bristow, OKla...........07L8 500 wppK *(leccland. Ohlo .........327 50
. e 218 250 | KWCR, Cedar Raplds, Jowa 218 500 | wpBO, Winter I'ars, Flz...,... 2i0 500
KFRB, Deeville, TeX,.-..... 6000 25'7 1 KWG, Stockton, Callf...... 218 50 | wOBZ. Kingston. N. ... 233 10
KFRC. san Franciseo, Callf. ... 2807 001 gwKe, Kansas City, Mo..... WDEL, Witmingion, el 25 100
KFRU. Columbla, Mo ...... IS0 KwKH, Kennonwe d, Ta. . WDEY. Minncapolis, Minn 263 500
KFRW, Olympia. Wash.. 50 | Kwsc,' Iullman, .. wDOD, Chattanoora, 256 500
KFSD. san Ivego, Callt. .. 28 00| kwuE,, Le Mars Towa.... WDRC. New Haren. Conn....... 208 100
KFSG, Los Angeles. Calif.. io 909 | WwwgG. Nrownsvlile, Texas... WDWF, Cranston, R I..........d40.9 500
KFUL, Galvestan, Tex.......... 238 30| kyw, = ciiago, 1L wDZ, Tuscola, IIL. ..., ... 378 100
KFUM, Colorado Springs, Cole...239.9 100 | KZ|g, Manila, I. I. WEAF, New York, N. Y. ~491.5 5000
KFUO, St. Louls, Mo.........,.543.1 500 [ KZKZ, Manila. I L.. . o o et
KFUP, Denver, Colo...cvervrn.. 231 50| KZM. Oakland, Calif.. . xi:'n Ithaea, ?1 1"'15'{1"' g 251 500
KFUR. Ogden. Utah © a3 50 | KZRQ. Manila. P. L... . 5 Ean North Plainfiend, N. J... 261 230
KFUS. Oakland, Callforen.i2). 256 5o | KZUY. Baguio, P. L........... 360 D500, W Providence, R. I.. 270 500
KFUT, salt Luke City, Utah... 261 1oo| NAA. Arllngton. Va. ...... WEAOD, Columbus, Ohlo.... .293.9 500
KFUU, Oakland. Call. eneerroo. 220 100 WAAD, Clncinnatl. Ohlo... WEAR, Cleseland, Ohlo.........380.4 730
KFVD, san I'edro. Calif. -205.1 50 | WAAF. Chleago, INL.... WEAU. Sioux City, Iowa,...,... 275 100
KFVE, St. Louls, Mo..... . 210 500 | WAAM, Newark, N. J. . WEBC. Superlor, Wis...... 242 100
L . WAAW, Omaha, Ncb. o0 Chi T 370.2 2000
KFVG, Indepeldence, ILas. . 238 15| waBgB, Marrlshurz, Pa,, WEBH, Chicago. ceseerraens.370.2 2
KFVI, Tlouston, Texas.. ee.. 210 10| WABC, Asherllle. N. C. WEBJ, New York, N. Y......... 273 500
KFVN, Fairmont, Mion. .._...., 227 50| waAgt, Dangor., Me. WEBL, New York. N. Y...., 226 100
KFVS, Csbe Girardcau, Mo..... ., 221 50| WABJ, Haverford, I'a... \“Eg% Ilu'ryrlfl)ur;:. l‘ll ..22»51‘{ l(]i'}
KFVY. Albuquerque, N. Mex.... 230 10 | WABD, Rochester. N. Y. ulfalo, N. 2 \
KFWA, Oxden. Uab...... o 201 500 | WABR, Toledo. Ohlo.... WEBW, Delolt, Wis.. 268 500
KFWB, Hollywood, Calil ... 252 500 | WABW. Wooster, Ohlo .... WEB2, Suvannab, Ga.’ -+ 263 50
KFWGC, san Bermarding, ¢allf. .. 2111 5 | WABX, Mount Clemens, Mich. 500 | WEEI. Roston. Mass. ..348.6 500
KFWF, §t. Louls, Mo..........214.27 250 | WABY, Philadclphfa, Da... 50 | WEHS, Esanston, T1L...... -ee..202.6 'm
KFWH, Chico, Caiif............ 251 100 | WABZ, New Orleans, La... 5o | WEMCG, Berrien Springs, Mich,..283.5 500
KFWI1, So. San Franelsco, Calif... 226 500 | WADC, Akron. Ohlo....... noo | WENR. Chleago. Ill..,...,... 266 1000
KFWM, ouktand, talit. ........206.8 250 | WAFD, Port Huron, Mlch.. 500 | WEW, St Louis, Mo. 248 1000
KFWO0, Avalon. cCallf.. 250 | WAGM, Royal Oak., Mirh... 50  WFAA, Dallas, Texas..........475.9 500
KFWU, DPlaesille, La............ 238 100 | WAHG. Richmond HIlIlL. N. Y. 500 | wFAM, St. Cloud. AMinn.. 273 10
KFWV, Portland. Ore........... 212.6 50 | WAIT, Taunton. Mass. ,},3 WFAV, Lincoln, Nebr.... 275 500
KFXB. TiE Rear Lako, Calf...2026 Soo | WATU: Cotumbus, Onto..." " 2050 500 | Jrger poiin, Nebeo: 250 %0
WAMD, \Ilnno.molls Minn. .. 211 500
KFXD, Togan, Utah.......... 22054 10| wany T Auburn. Al eennenn 243 1000 | WFBE. Scymour, Tnd 228 Io
KFXF. Colorado Springs. Colo... 2530 500 | WARC, Medford Hillslde Mass.. 261 10ou | WFBG, Altocna, Pa.. 278 100
KFXH, Fl Paso. Texas........ .. 212 50| WATT, Roston, Mass, ........ .243.8 100 | WFBH, New York, N, Y. 273 500
KFXJ, Eilgewater, Cole _....... 215.7 10 WBAA. West Lalayetie, lnd...... 273 250 | WFBJ. Collegeville, Mlnn 236 109
KFXR, Oklahoma CI¥. Oklz. ... 211.2 15 WBAK, Harrisburg. Pa.......... 275 500 | WFBL, Syracuse. N. Y.. 252 100
KFXY. Flagstaff, Arlz..........205.4 50 WBAL, Gien Morrls, Md....... 246 5000 ' WFBM, Indignapolls, Indfana .. 268 250
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Letter Lecation T2
WFBR, Baltimore, Md.......... 254 100
WFBZ, Galesburg, Iil..,....... 254 20
WFDF, Flint. Miches..coueeeees 234 100
WFI1, Philadclobia, 1'a,,.

WFKB, Chicago, IN.......
WFRL, Lirooklyn. N. Y.
WGAL, Laneaster, I'a..
WGBB, Freeport, N. Y.
WGBC, Memnhis, Tenn...
WGBF, Evansvlile. lad. .
WGBI1, Scranton, 1'a...
WGBR, Marshildld, Wis..
WGBS, New York, N. Y
WGBU, Fulford, Tlu..
WGEBX, Orunn. Me. ..
WGCP, Newark, N. J..
WGES, Chie Ll
WGHB, Clearwater, Fla
WG HP, Detroit. Mich.,
WG MU, Richmond i, N.
WGN, Chicago, Ill.......
WGR, Buffalo. N. Y..
WGST, Atlanta., Ga....
WGY, Schencetady, N, Y.
WHA, Muadison. Wis. .
WHAD. Milwaukee, W.
WHAM, Rochester, N.
WHAP, New Yok, N
WHAR, Atlanie iy
WHAS, Louisville, Iy
WHAZ, Troy, N, Y..
WHB, Kausas City, Mo

ceene 3036 500
WHBA. Oil Clty, Pl 250 10
WHBC, Canton, Onle...... teeee 251 10
WHBY, Besdefontaine, Ohjo...... 232 20
WHBF, Rock Island, 1M........, 222 100

WHBG, Iiarrisburg, Ia.. 20
WHBJ), Forct s’ayne, Ind.. 50
WHBL, Chicajro, JIL.,... 50
WHBM, Chleazo. HL 20

WHEN, st. letersburg, Fla...... 238 19
WHBP. Johnstown, Pa..... < 256 100 .

WHBAQ, Memphis, Tenn., 233 50
WHBU, Aunderson, Ind.. 218.8 10
WHBW, Puiladelphia. 1% 13.7 100
WHBY, West De I'ere. Wis, . 250 50
WHD!, Minnenpolis. Minn. 278 500
WHEC, Rochiester, N, Y.. 1

WHEK, Cleveland, Ohla .

WHN, New York, N. Y. cens

WHO, Des Meines, Iowa.......,. 526 5000
WHT, Deerfield, HlL........ . ee 238 2S00
WIAD, Philadelphia, PPa. ...... 250 Tu0
WIAS. Burlington, Iowa......... 251 100

WIBA. Madison, Wis...

236 100

WIBG. Elkins I'ark. I'a. 50
WIBH, New Bedford, \las:.. . 30
WIB1, Flushing, N. Y.... 50
WIBJ, Chicago, Ill.. 50
WIBM, Chicago, INl.. 10
WIBO, Chicago, 111.. seies. 226 1000
WIBR, Welrton, W. Vu.. . 216 50
WIBS, Elizabeth, N. J.. ..202.6 10
WIBU, TIoynette, Wis.. 2 20
WIBW, Logansiort, Iid.. .. 220 100
WIBX, Utfca, N. Y..... ..205.4 150
WIBZ, Montgcmery, Ala.. 231 1o

WIL, St Louis. Mo....... se-ee. 273 250
w100, Miami Deaeh. Fla. .....247.8 1000
WIP, DPhiladelphia, Pa.... .508.2 500
WIAD, Wace. Texas.... +.0.352.7 500
WIAG, Norfolk, Nebro.oo.veaoous 270 200
WJAK, Kokomo. Ind, .... 254 50
WIAM, Cedar Rapids, Iowa...... 268 100
WIJAR, Provldence, R. I..........305.9 500
WIJAS, Dittsburgh. Pa. 336.9 500
WIAX. Jacksonville, .336.9 1000
WIAZ, Mount I’rospeet, 11l .429.8 1500
WIBA, Jollet, Ill......... . p

WIBB, St I'etersburg, Fla 254 10
WJEBC. La Salle, 11l ..... 234 100
WIBI, Red Bank, N. J,.,. -8 230
WIBK, Ynsilantd, Mich Io
WIBL, Deecatur. Ill....... 270 500
WJBO0, New Orleans, La. 268 100

WIBR, Omro, Wis. .......
WIBT, Chieago. IN._ ...
WIBU. Lewisburg, Pa. ,, .....
WJJID, Mooscheart, Ill......
WIR, Pontiae, Mich......
WIY, New York. N. o
WIZ, Boeund Brook, N

405 2 1000°
431.3 50.000

WKALF, Milwankee, \\h ... 261 5000
WKMI San Juan. . R, ..310.7 500
WKAR, East Lansing, \lich --283.5 1000
WHKAV, Laconia, N. H.....oeuees 224 50
WHKBB, Jollet, IN........ 2142 100
WKBE, Webster, Jlass. 231 100
WHKBG. Chicago, Ml............215.7 100
WHKRC, Ctnetnnati, Ohlo ....... 326 1000
WKY. Oklahoma Clty, OKla,.... 275 109
WLAL, Tulsa, OKlA............. 250 100

WLAP, Loulsville. K¥....,.,..., 275 20
WLB. Minncapolis, Minn........277.8 500
WLBL, Stevens Polnt, Wis...... 278 500
WLIBe Chieage. ML ...........302.8 4000
WLIT. Philadelphla, Pa. L3045 500
WLS, Crete. Ill......ociu.ea. 3306 5000
WLSI, Cranston, R. 1. .........440.59 3500

(Contined on page 233)
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) The Latest Discoveries in the

Radio News for September, 1926

Range of

Electromagnetic Wave-lengths

By PROF. BORIS WEINBERG (Leningrad)

HE latest achievements in the study
of the great ocean of electromag-
netic waves have recently been per-
formed, in the realm of the ultra-
shortest, by two Russian women, Alexan-
dra Andreevna Glagoleva-Arkadieva, of
Moscow, and Maria Afanasievna Levitskaia,
formerly of Tashkent, and now of Lenin-
grad. Their researches have closed the gap
which exists between the previously-meas-
ured range of “light” (visible and invisible)
wave-lengths and the range of radio or
Hertzian wave-lengths.
This gap, which is only a little more than
an octave in frequency, covers the band of

Fig. 6.

A magnified view of the metal beads,
by discharges between which the ultra-shortest
known radio waves are generated,

wave-lengths of 800 to 1.800 u(x., as a meas-
ure of length, being a “micron,” one millionth
of a meter, .001-mm, or .00003937-inch), or
from approximately one-thirtieth to one-
fourteenth of an inch. Waves longer than
these tad previously been generated
as short Hertzian waves: waves

shorter had been detected and
measured as rays of infra-red
“light,”

Let us consider these experi-
nients from the standpoint of the
history of physics; and look at
Fig. 1, which shows the gradual
exploration and mapping of the
Meridian of Radiant Energy in its
length throughout the Ocean of the

The old schoolbooks spoke of Three Imponderable Agents—Light, Heat and Electricity. Light
and Radio have been brought, by two Russian women scientists, to a meeting point in the range
once assigned to Radiant Heat. All are manifestations of electro-magnetic waves differing only

in frequency.

Unknown. In this figure time of discovery is
plotted, as well as the range of radiant
energy known to physicists at each period.

EXPLORATION OF LIGHT

Prior to 1814, we may say, the Island of
Visible Light had risen, sunk, and reap-
peared; while physicists battled over the
Wave Theory of Light and the Corpuscular
Theory. It appeared in the seventeenth
century through the strenuous efforts of
Huyghens and his fellow adherents to the
ether-wave theory of light: it was several
times destroyed, or at least obscured, by the
attacks of Newton and those who followed
him in upholding the theory that light is
composed of infinitesimally small particles
emitted by the luminous source. Only after
what we may compare to a volcanic erup-
tion, the ideas and experiments of Fresnel,
did this island of knowledge take a perma-
nent place on the scientific map. Its ex-
ploration slowly developed many peninsu-
las.

This little island extended over about an
octave of frequencies from the shorter
waves (higher frequencies) at the violet end
of the visible spectrum, to the longer waves
(lower frequencies) of the last visible red.
Across this range, approximately in the
middle, is drawn our Equator, or 0 parallel,
the wave-length 0.54 x (.00054 mm., or
0000213-inch) which corresponds to the
maximum of energy in the spectrum of our
greatest source of radiation, the Sun.

Soon out of the Ocean of the Unknown.
appecared two prolongations of the island
along this meridian—the Ultra-Violet and
the Infra-Red, beyond the visible spectrum;
so that we must now call it the Island of
Light Waves. The writer would like to

cite the names and dates of successiul ex-
plorers with the advances which they ef-
fected along the wave-range; Stokes, (1863)
185uu (e = 1/1000 #) ;
10084 ;

Shuman, 1889)

Lyman (1914) 45 w#a; Millikan

bl T LT S e B TR

These are views of the apparatus. shown
in the smaller picture at the top of the
opposite page, and which is described in
detail at the close of this article. The
mirrors by which the shortest radio
waves are reflected to a focus, like light.
ase seen; as well as the motor driving
the ‘Gagitator’’ later described.

0 SRR ST [TTERET ]
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(1924) 13.7#2; and in the opposite direction,
Abney (1886) 0.98x; Langley (1888) 25u;
Rubens (1896) 56w, (1910) 100%#; (1911)
343p; or from latitudes 5 S (Short) to
9L {Long) on our map.
THE HERTZIAN WAVES

In 1863 Clerk Maxwell prophetically
glimpsed in the far south—or shall we say
the Far Long?—a remote Island of Electro-

H
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V FIG 2
These %“thermoelements”™ are placed in the

focus of apparatus, which converges upon them
the ultra-shortest radio waves, and respond
with a current measured by a galvanometer.

magnetic Waves; but only in 1886 was it
seen clearly above the ocean as Hertz's rays
of clectric force. This island, as first ex-
plored, extended from the parallel of 20L
to that of 23L (366 to 4530 meter wave-
lengths) along the Meridian of Radiant En-
ergy. (Each unit represents an octave of
{requencies—that is to say, it marks a doub-
ling of frequency toward the right of Fig,
3, and a doubling of wave-length
toward the left. The scale is logar-
ithmic—see page 53, Rapio News for
July, 1926, It was, however, very quickly
lengthened in both directions; to 18L by
Lodge (1890); to 16L by Righi (1894);
and to 13L by Lebedev (1895); and on the
other hand to 26L by Blondlot (1891); 32L
by Saunders (1891) and to 35 and 36L in
some of the modern radio stations. No onc
now doubts that the ordinary alternating-
current generator creates waves which ex-
tend as far as 43L (5,000 kilometers = 60
cycles) on the chart, or that there is no
possible limit in this direction; but nobody
cares to investigate such ultra-long waves.

The similarity of the typical outlines of
the Island of Light Waves to that of the
Hertzian Waves increased the interest of
physicists in the exact terminations of the
capes of Ultra-Violet and Inira-Red on the
former, which, as we see on the map, had
been extended gradually between the par-
altels of 25 and 6L,

Meanwhile, during the period covered by
the ahbove paragraphs, Roentgen had dis-
covered the X-rays:; Becquerel, the Curies
and hundreds of other distinguished investi-
gators had located a chain of islands of
knowledge on the meridian of radio-activ-
ity; Lord Rayleigh, by discovering the in-
ert constituents of the atmosphere, had or-
jginated a whole group of them on the medi-
dian of chemistry—and some daring phy_sm—
ists, guided rather by intuition or 1magina-
tion, predicted the appearance of a remote
Island of X-rayvs on our map.

ULTRA-SHORT RADIATION

Tt finally replaced (in 1912-13) the un-
known waters in our chart after the ad-
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FIG. 5

One of the systems employed for collecting
the ultra-shortest rays given off by the minute
oscillators used. It is described on page 295.

mirable discoveries of Lane and Bragg, and
gradually extended from near 88 or 2.1us
(Sicgbahn, 1924) to 16 S or .008## (Butter-
ford and Andrada, 1914); while Lyman
and Millikan were pushing along {further
and further the projection of Cape Ultra-
Violet. The rescarches of many. but espe-
cially Mcl.ennan and Clark (1914) practic-
ally closed the gap between the latter and
the cape of the longest X-rays; though, as
it were, by only a low sandbank overflowed
at times by the waves of sceptical criti-
cism.

Finally, the rescarches of Glagoleva-
Arkadieva and ILevitskaia, described later
in this article, have extended the range of
the Hertz waves well beyond the position of
the longest of the Infra-Red waves hither-
to known: so that where the waters of the
Occan of the Unknown formerly lay we
have a continuous well-mapped TIsland of
Radiant Energy; ranging from the parallel
which marks the longest to that of 16S (ex-
perimentally) and 185 (theoretically, Ellis,
1922) and probably even to 20S. In this
direction of the Far Shortest, there seems
to he a prolongation to he found in the Is-
land of Penetrating Radiation (“cosmic
ravs”) discovered hy Millikan in 1925, which
will extend somewhere in the region of
parallels 23-245.  (The length of these
waves is in the order of 0000524, or 2/1.-
000,000,000,000 of an inch).

What part of the Island of Radiant En-
crgy is useful in modern radiotelegraphy
and -telephony: or will be used in tele-
vision? Not very long ago this part ex-
tended from about 291 to about 36L.: (300

to 37,000 meters); but in late years activ-
ities have been devoted to waves as far down
the scale as 24L and even 21L (14 of a
meter). The writer is somewhat inclined
to doubt that the shortest waves, in the
order of tenths and hundredths of a milli-
mieter, will ever supersede those of a few
mcters or tens of meters in length.

It is, however, one of the most difficuft
tasks connected with modern science, to pre-
dict what practical results will arise from a
definite scientific discovery,

APPLICATIONS OF PURE SCIENCE

Let us take as an example William Thom-
soi’'s paper on transient electrie currents,
published in 1853. 1In this paper, full of
differential equations and their integrals,
the future Lord Kelvin treated such ques-
tions as the action in the circuit of a gal-
vanic battery at the instant of opening or
closing the switch, and the still more al-
sur(l,' at that period, connection of a Ley-
den jar in parallel with the terminals of a

Mme. Glagoleva-Arkadieva in her laboratory
with the apps-atus used in producing and
measuring th shortest radio waves.

entirely useless until Hertz performed his
historic experiments in 1886.

On April 25, 1895, there was a meeting
of the Russian Physical Society, which was
attended by many physicists, among them
the writer. At this meeting Prof. A, S.
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This shows the deflections

of the galvanometer at-
tached to a thermoele-
ment upon which are con-
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battery. Who could then foretell that
Thomson's formula for the period of an
oscillatory discharge would be so valuable
in everyday practice for the millions who
are cnjoying radio?

And then, too, Maxwell’s equations, pub-
lished in 1864 and incomprehensible even to
many of the physicists of the latter part of
the Tast century, and his complete electro-
magnetic theory of light, were considered

400 SO0U 600  TOO
OF INTERFEROMETER
FIG 3

Popov repeated Hertz's experiments in os-
cillations, using an electric bell for decoher-
ing the coherer and, for the first time in
the world’s history, a sort of antenna, a
meter high, which received signals through
two stone walls oxer the enormous distance
of 20 meters. Many of those present were
unable to restrain a smile, when at the end
of his lecture, Prof. Popov expressed a
(Contimeed on page 202)
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New Developments in Radio Apparatus

HE statement has been many times

made, that “the radio industry is still

in its infancy”; but judging by the

appearauce of some of the receivers
on the market at the present time, this infant
is indced a lusty one. 1t is truly remark-
able that such extraordinary progress should
have been made in so short a time.

LIor instance, look over the advertising
pages of some old radio magazines—and by
old we mean of two or three years ago.
It will be seen that the scts then had mani-
{old controls; for audio-frequency amplifi-
ers, transformers were used exclusively, and
the word quality, in respect to what came
out oi the loud speaker, was very seldom
mentioned. These conditions are consider-
ably altercd at the present time and it is in-
teresting o see just what has brought about
the change.

It is the old story of supply and demand,
with the accent on the latter word. As
more aud more people became interested m
the new game several years ago, there was
available for them just whatever the manu-
facturers had on hand; and the public, be-
ing anxious to lisica in to even the few
broadcast stations: then in operation, was
only too cager to purchase. The result was
that there were too many receivers bought
which yproved to bz almost worthless aiter
ther were set up in the home; for the very
simple reason that it was a day's work to
tune in any station with them. = Also, the
majority of thie stations at that time were
broadcasting on 360 meters and that meant
interference of the highest order. In other
words, radio in those days was nothing to
play with. for anyvone who thought a “B”
battery was a company of artillerymen.

However, as time went on, two or three
manufacturers saw the possibilities there
were for a set that could be tuned by any-
one, whether he had an engineer’'s degree
or not. Sects that were more easily tuned
appeared on the market, and then there was

By G. C. B. ROWE

Here are descriptions of some of the latest radio products in the American and foreign markets.
Certainly the design, electrical, mechanical and artistic is being improved with every new piece
of apparatus that comes on the market.

This bottom view of the re-
ceiver shows at the left the
resistances and condensers of
the resistance-coupled A.F.
amplifier. The rheostat, con-
trolling the volume, is im- [
mediately behind the panel at b
the left. On the right is the £
antenna coupler. a portion of
the primary inductance and
also the coupling being vari-
able, the latter forming the
sensitivity control.
Piotos conrtesy of J. B.
Ferguson, Inc,

a cry from the radio public, “Give us more
{ike that!”
The latest manifestation of that cry—or

The panel, which is of wood, carries the tun-
ing control, beneath which is the filament
switch, and the volume and sensitivity con-
trols, the latier two being seldom adjusted.

should we say, demand?—was shown in the
Ideal Sect Contest, which Ranto NEws re-
cently conducted.  In the detailed analysis

Here is a top view of the receiver with the upper shicld that fits over the condensers removed.

At the rear of the left sub-panel are the “C' battery binding posts and the phone jack,

On the

right sub-panel in front are binding posts for a 100p antenna.

www americanradiohistorv com

of the answers to this contest, it was tounu
that the majority of the contestants de-
manded a receiver to have but one control,
with a built-in loud speaker, and built-in
loop antenna; while numerons minor m-
provements were suggested for the conveni-
cuce of the operator.

Of course the most important of these
changes, which we are considering, is the
single-control feature; and it is this that
has proved to bhe such a stumbling block to
many sct designers, \Wherever there have
been one or two stages of radio-irequency
amplification in the circuit, it seemed for a
long time that it was impossible to operate
successfully with a single tuning control.
However, the gang tuning condenser was
procuced and it. to a -great extent. has elimi-
nated this bugaboo.

A SINGLE-CONTROL RECEIVER

In the illustrations on this page are various
views of a recciver in which the single-con-
trol principle is developed to a wonderful
degree.  Although there are three knobs on
the panel, two of these neced be adjusted
only occasionally ; the main tuning dial is all
that it is necessary to manipulate for receciv-
ing a station.

Aside {from the single-control feature this
receiver is worthy of note hecause of the
manner in which it is designed and con-
structed. Let us first consider the circuit,
which consists of two stages of tuned-radio-
frequency amplification, detector and three
stages of resistauce-coupled audio-frequency
amplification. This means that there are
six tubes emploved in the veceiver, five being
of the 201-A tvpe; the sixth, which is in the
last stage of the audio-frequency amplifier,
may he a power-amplifier tube, although this
is not absolutely necessary.

As may he seen irom the illustration the
three tuiing condensers ar¢ on the same
shaft, as also the sccondary of the radio-
frequency transformer. These three con-
densers tune the antenna circuit and the two
stages of radio-frequency amplification.

As is evident Also from the illustrations,
the. receiver is completely shielded. and its
copper shield is used as well for eliminating
some of the connections. This is done by
grounding various pieces of apparatus, that
should have a common connection, to the
shield; and in this way the resistance and
capacity cffects of 1leads are eliminated.
Naturally, with such extensive shielding,
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The cams guided by grooves in the bakelite
plate give to the rectangular plates a motion
cquivalent to that of an S.L.F. condenser.

Counrtesy of Lee Lilec. & Mfg. Co.

there is no body-capacity effect whatsoever.

The audio-frequency amplifier, being of
the resistance-coupled type, is capable of
giving quality of reproduction of the highest
order. As mentioned above, the general
efticiency of the receiver will be increased
if a power amplifier tube is used in the last
stage; and for this purpose there has been
mcluded among the battery leads one for
supplying the necessary high voltage to the
plate of this tube. This should be in the
neighborhood of 133 volts; and in the major-
ity of tubes of this type there should be im-
pressed a negative grid bias of about 9 to 12
volts. It will be noticed that on the left sub-
panel, at the rcar, there are two binding
posts which are sheorted. It is here that the
“C” battery is connected, when one is used
for this stage.

The volume control, which is the left knob,
operates a rheostat in the filament circuit of
the first two tubes in the receiver. By a
regulation in this mamer a greater range
of volume may he sccured and, what is far
more important, there is less chance of intro-
ducing distortion. The sensitivity control,
which is the small knoh on the right of the
tuning dial, varies a rotor on which is wound
a portion of the secondary of the antesna
coupler. On the right sub-panel there is a
four-point inductance switch, which shorts
out portions of the inductance in the prim-
ary of the antenna coupler. This switch is
placed in the circuit in order that the receiver
may be adapted to any type of antenna,
whether it is erccted ontdoors or indoors, or
a loop antenna is cmployed.

The main tuning dial of the receciver is
calibrated in wave-lengths instead of the
usual degrees. This incidentally is another
feature that most of the set owners demand-
ed in the Ideal Radio Set Contest mentioned
ahove. There is, however, more or less of a
hazard in putting on the market a receiver
calibrated in this fashion; unless there be

provided some method of compensating for
the length of antenna that will be used in
conjunction with the set. This adjustment is
cared for, in the case of this receiver, by the
inclusion of the four<point inductance switch
mentioned in the last paragraph.

The cabinet whicls encloses this receiver is
of dark wood, and instead of the usual com-
position insulating material, there is em-
ployed {for the panel the same sort of wood
which is used throughout ; thus giving a uni-
form appearance to the whole and more than
ever making the set a picce of furniture that
will harmionize with almost any surround-
ings.,

There are provided also battery connec-
tions in the form of leads having insulation
of different colors and suitably tagged; so
that there is very little chance of the batter-
ies being connected incorrectly.

A FRICTION-DRIVE VERNIER DIAL

Ever since the problem of separating sta-
tions on the tuning dials of a receiver has
been under survey, various tiethods of “ver-
nier” or slow-motion systems have been un-
dergoing development. One of the earliest
was the eraser of a pencil. held against the
panel and dial, and then rotated in the fing-
ers. This crude method gave some one the
idea of manufacturing a small rubber disc
that turned the dial when a knob was rotated.
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is a small window, through which may be
seen the divisions on the dial as it is rotated.
At the lower end of the plate there is a
heart-shaped spring which presses against
the small roller which turns the dial. This
roller, whichi is grooved, is pressed against
the dial by the spring, and is turned by
means of the knob on the outside of the
plate. In the illustration the position of the
{r_lside dial is indicated by the white dotted
ine.

The method of attaching the dial to the
condenser shaft is very simple and there is
no set-screw with which to bother. Through
the center of the dial is placed a split bush-
ing, the inside end (that towards the plate)
being threaded. The shaft of the condenser
is run through this bushing and the nut
tightened. This forces the bushing tightly
against the shaft and the dial cannot slip, as
there is equal pressure on every part of the
circumference of the shaft.

A VARIABLE INDUCTANCE COIL

Again we hark back to the good old days,
when the height of the average radio fan's
ambition was to own a good regenerative sct
which used honeycomb coils as primary, sec-
ondary and tickler inductances. Do you
recollect how the cash was hoarded to buy a
set of these coils; and then, when we had put
them in the set, we found that it was im-

In the left view the cover of the inductance has been removed to show the type of winding. The
wave bands covered are indicated at the various points in the right hand view.

Then came the various intricate dials,
gaining their vernier properties by compli-
cated gearing arrangements. There was
found to be often a great fault in these dials,
as, due to the very nature of the gears, there
was apt to be play in them that was very
difficult to eliminate—so that the dials were
more or less useless for very accurate tun-
ing. After these came dials for use with
straight-line-capacity condensers, which
would give them, by mechanical means, the
effect of straight-line frequency condensers.

In the dial shown in the accompanying il-
lustrations there is the vernier action; but
due to the simplicity of construction, there is
no danger of backlash or slipping. The cen-
tral portion of the plate, which is attached to
the paunel of the receiver and beneath which
the dial proper rotates, is raised in order
that the locking device on the dial may have
roon. In the upper part of this plate there

SeerteeeT O o e

The two parts of
the vernier dial are
shown at the left
and the panel ap-
pearance at the
right. The dotted
circle indicates the
position of the dial
when in  place.
The locking device
for fastening the
dial to the shaft
is noteworthy.
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Courtesy of Ideal Radiotelefon & Apparatefabrik.

possible to get up or down the scale of wave-
lengths, as we wished? The answer was
then to go out to the radio store and pur-
chase another trio.

As with everything else in the line of
radio apparatus, inductance coils have been
greatly improved. In the accompanying il-
lustration is shown a mnew type of induc-

tance, made in Berlin, Germany, which is
variable. Up to this tine great difficulty has
been experienced in making an efficient vari-
able inductance because there enter into the
(Continued on page 278)

Photos conrtesy of
Kurz-Kasch Co.
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An Ulfra-Modern Radio Factory

By B. . BAKER

As radio has taken its rightful place as an American industry, methods are being developed for
mass production, the ultimate goal of every manufacturing development. Here is a description
of the methods eniployed for the mnaking of a complete receiver.

HE views of a large factory deyoted
to all stages of radio set manufacture,
which accompany this article, offer
conclusive evidence that the manuiac-
ture of radio reccivers has taken its place as
one of the industries in which highly sys-
tematized, mass production is an essential of
success. A new building, erected in 1922,

has peen rapidly outgrown, pecessilating an
addition in 1925, which increased the floor
space by approximately 60,000 square fect.
All is constructed of reinforced concrete and

Above is shown the final assembly of the sets,

with the operators who wire them. Bel convey-

or systems are used throughout the plint; and

a section is here shown, carryiag the :ets from
the workers.

At the right is shown the s2ction of ihe plant
where parts are assembled Ia the fcreground
are operators assembling amé inspecting variable
condensers.

represents the most advanced type of factory
design.

As the visitor approaches the factory, he
is impressed not only by the attractiveness of
the building ielf, but also by the pleasing,
well-kept grounds which surround it. Tuside
the factory, the first impression is probably
that of an nnnsuvally high degrece of cleanli-
ness. A big factor in the mamtaining ot thus
condition is fhe employment of the modern
type of factory window to the greatest pos-
sible extent. In addition to thus obtaining
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the maximum amount of sunlight, the inside
wall areas and ceilings are finished in white
enamel,

It might be mentioned here that these three
factors of sunlight, cleanliness and good air
play a big part.in creating a loyal, capable
force of men and women. Labor turnover
is unusually small. Large recreation and rest
rooms, a tenuis court, dances and parties all
contribute to male this factory and this or-
ganization especially successiul from this
viewpoint.

The arrangement of the various depart-
ments has been carcfully worked out in order
to facilitate the progression of operations
which convert the raw material into the fin-
ished apparatus. Incidentally, cvery part of
the receiver is made in this factory, with the
exception of cabinets and wire.

The first floor is devoted eutirely to the
processes of turning raw material into parts
for assembly into the various units. One sce-
tion of this floor is a completely equipped
toolroom. Here, with the aid of the finest
machines available, expert toolmakers turn
out all of the speccial tools, dies, fixtures amd
jigs which are required.
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The belt-conveyor
system brings the
assembled sets to

inspectors, who
give them rigid
mechanical an d

electrical tests.
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AUTOMATIC MACHINERY

In another-section of this floor is a press
department consisting of a battery of eight
of the latest type presses, on which are
stamped out all of the shect metal parts used.
Here, also, is a battery of eight automatic
screw machines for turning out the special
screws and machine parts,

The importance of molded composition in
modern radio construction is evidenced by the
ten electrically heated and thermostat-con-
trolled molding presses which occupy another
section of the first floor. Here. too, the sheet
insulating material is cut and drilled. Nca_rby
is the polishing department where the finish-

(Continned on page 272)
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Radio-Operated Furnace Melts

Precious Meftals

By S. R. WINTERS

Herce is another very practical use to whicl radio waves have been put; namely, heating a furnace

sufficiently to melt the most refractory metals, while the outside is almost cool.

ity sy v s a

In former issues of RADIO
NEWS have often appeared
prophecies concerning the uses to
which radio waves will be put. One
of these has now come to pass;
namely that of using radio waves
for other purposes than that of
transmitting signals from one place
to another.

The radio furnace which has re-
cently been installed at the Bureau
of Standards is but a forerunner of
what may be expected within the
next few decades. Who is rash
enough to guess what the next step
forward will be?—EDITOR.

e
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STEEL furnace operated by radio,
is a phrase that sounds like a fantasy
or appears to be a product of the
mm“m.mou in the absence of ex-
planatory details. Howev cr, when we are told
that a high-frequency induction converter is
cruployed in changing 60-cycle house-lighting
current into high frcqucncms and that these
currents arc applied in heating a furnace, this
descriptive tern takes on the form of rcallty

Even this explanation does not lessen the
wonderment caused by this and similar as-
tonishing uses to which currents of high
frequencies or radio waves, are bcm'r put.
The common acceptation of the term “radio
waves” is that invisible energy racing through
the ether from a broadcast station to our
receiving sets, bearing music, speech, and
other forms of entertainment and education.
But in this instance we have the novel ap-
plication of radio waves, or high-frequency
current, in supplying heat to a steel furnace
for melting precious metals, such as gold and
platinum.

A new 1¥:-kilowatt radio-operated furnace
was recently installed in the Metallurgical
Division of the Bureau of Standards” The
vacuum tubes used in this apparatus are
identical in shape, size and characteristics
with many of the electron tubes found at
any radio hroadcast station. That is to say,
six 250-watt transmitting tubes are cinployed,
in two parallel rows, three in each row. The
110-volt, 60-cycle clectric house-lighting sys-
tem is the sole source of power, no motor
generator or bhatteries being required.

The 60-cycle electric-lighting current is
converted into high-frequencies, on the order
of 300,000 cycles; and these again converted
into heat are used for the melting of plati-
num, gold. or other precious metals instead of
as a medinm for radio signaling. For the
production.of pure platinum, {or instance, this
type of {urnace is pcculnr]y fitted ; and in
meeting the needs for high tcmpcraturcs little
difficulty is experienced in reaching a heat of
3,000 degrees Centigrade.

This furnace, an invention of Dr. Edwin F,
Northmp of Princeton University, is capable
of heating with marked rapidity. A crucible
filled with graphite can he subjected to a
temperature of 2,500 degrees Centigrade in a
period of less than twenty minutes. Yet,
with this degree of heat on the inside of a
steel furnace, the temperature on the outside
is not likely to exceed 100 degrees Centigrade,
a condition contrihuting to the operator's
cemfort during the summer months. The
capacity oi a powerful furnace of this type
—when operated by, say, a 20-kilowatt high-

frequency converter—is suggested by its
achievement of melting 85 pounds of copper
per hour, or between 600 and 700 pounds of
this metal in the course of eight hours.

SOURCE OF INTERFERENCE

This high-frequency converter, while charg-
ing the steel furnace with electric currents,
may produce what tlie radio amateur terms
QRN—interference with the reception of
radio commumications. This form of inter-
ference, is of course, a very recent addition
to the already long list of sources which tend
to mar the clarity of radio reception—includ-
ing such causes as trolley cars. arc lights,
gasoline engines, violet-ray machines, X-ray
machines, and harmonics {rom radio trans-
mitting stations. The amount of dlsturbancc
produced by this radio-operated furnace is a
disputed question, some claiming that the
amount of QRN is considerable, while others
maintain it is a negligible quantity.

Strange to say, the same furnace that is
productive of some interference may be em-
ployed in increasing the efficiency of the
vacuum tubes used in radio receiving sets by
broadcast listeners who might voice com-
plaints about the interference caused in the
operation of this furnace. Quite recently sev-
eral large electrical manufacturers were is-
sued licenses to make high-frequency appa-
ratus for the purpose of heating the interior
parts of vacuum tubes while gases are being
expelied.

Gases in the metal parts of these modern
Aladdin’s lamps are said to be more readily
driven off by this induction method than by
applying heat to the clectron tubes, during
evacuation, by conduction and radiation from
filaments heated by the passage of currents,
By means of this high-frequency induction
furnace clectric energy, ordinarily repre-
sented as heat losses in many clectric fur-
naces, is converted to a useful purpose. The
furnace contains a water-cooled copper coil,
carrying high-frequency current, which sur-

rounds a conducting mass wherein eddy cur-
rents are induced.  The latter are converted
into heat and thus use is made of currents,
which in some furnaces would represent heat
losscs.

THE FURNACE APPARATUS

The converter, which transforms the 60-
cycle commercial electric current into high
frequencics, takes the form of a metal cage.
On its face is a switchboard, containing a
wheel for controlling the electric power, and
an indicating wattmeter,

The three cssential units of the converter
are enclosed in this cage, namely, condensers,
a transformer, and a discharge gap. The
latter has two electrodes which are raised
and lowered over a surface of mercury held
in a metal container. A hand wheel on the
face of the switchboard is manipulated for
the raising and lowering of the electrodes.
The power delivered by this converter may
be varied from zero to many kilowatts by
changing the distance of these electrodes
above the surface of the mercury. The trans-
former steps the line voltage up to 6,000
volts without danger, since the lngh-tcnslon
parts are enclosed in the metal cage, which
is grounded.

The furnace proper, operated by the high-
frequency current from the converter, is a
box made of asbestos board, approximately
cubical in shape, being 16x16x14%4 inches in
dimensions. This cube-like receptacle con-
tains the inductor coil, the electrical insula-
tion, the small amount of heat-insulating ma-
terial required. and the crucible in which is
deposited the platinum or alloy to be melted.
The completed furnace is mounted on a table
which is also huilt of heavy asbestos board.
This table is 20x36 inches, at a height of 15
inches. The leads {rom the high-frequency
converter are permancntly connected to the
metal pieces beneath the cover of the table
which form contact with two metal feet at
the base of the furnace box.

This is a radio-operated furnace that has recently been installed in the Bureau of Standards in

Washington, D. C.
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Louis J. Ordan of the Metallurgical Division is shown operating the furnace.

©Harris & Ewing.
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Kits of Parts for the Set Constructor

I is interesting to draw a comparison be-
tween the radio industry of today and
that of but a few years ago. AS In
every new iudustry, the time comes
when a degree of stability is realized. ‘This
is brought about principally. by competition;
materials reach the stage of standardization,
sales and service methods assist in increasing
production and, in the end, the industry is
settled on a firm foundation. B )

The early radio industry was a hit-or-miss
proposition; no one could foretell the fate
of a manufacturer who was, scemingly,
thriving,  One thing was positive; every
company had to be on its toes and in a
position to swing from ovne product to an-
other, as the enthusiasm of the public
shifted.

The first legion of radio fans were pion-
cers of an odd tvpe. It was through their
influence that the mdustry finally and neces-
sarily readjusted itself. As this legion grew
—and it grew by leaps and bounds—their de-

By M. L. MURLEMAN

It is a simple matter nowadays for anyone to build or assemble a radie set from the Fits of
parts made available by the manijacturers. This article outlines a number of various types of

kits.

B

Fig. 2.
plification and having but two controls.

A kit of parts for a 6-tube neutrodyne set, employing three stages of radio-frequency am-
The parts are: 1, radio-frequency transformers; 2, tandem

variable condensers; 3, stabilizer and 4, neutralizing condensers.

were climinated this last scason. The manu-
facturer who has weathered the storm is as-
sured -of ‘a steady Dbusiness, because he has
won the faith of the public, who are now
more steady in their buying of apparatus
than they ever have heen before. )

Now, let us sce what the manufacturer has

Fig. 1. The parts com-
posing a neutrodyne kit
of "the five-tube type,
thete being two stages
of tuned-radip-frequency
amplification. 1, the
netitroformers; 2, the
variable condensers;
and 3, the neutraiizing
condensers.

Pleto conrtesy of The
Workrite Manufac-
turing Co.

mands became more exacting. They wanted,
most of them, to build their own sets; and
the parts being offered them were far irom
being satisfactory. They were tired of con-
structing their own coils for the new cir-
cuits which were arriving at the rate of three
or four a week. They wanted to build their
own sets; but they were not particularly de-
sirous of doing the whole job themselves. But
if the manufacturers would make it easy for
them. by putting out the special parts re-
quired for all the new circuits, the job would
be comparatively simple. The manufac-
turers, not being deaf to the unmistalkable
call, got busy and put their machinery to
new work. All of this proved highly profit-
able to all concerned.

SET BUILDERS' OUTFITS

Today, we find that the industry tnakes
more out of these special parts than out of
the completely manufactured sets. Fans still
want to build their own, for they have their
own individual ideas as to what a set should
look like and what tvpe of circuit should be
used.

Competition has become so keen, due to
the fact that the productive capacity now ex-
ceeds the demand, that a manufacturer, if Le
is to remain in business, must turn out the
best of apparatus and. furthermore, sell it at
a moderate price. \We find that this compe-
tition is most favorable for everybody con-
cerned ; the radio public certainly profits by
it and so does the manufacturer, because
competition has made him straighten out his
own business and place it on a firm founda-
tion. The survivors have the pleasure of
knowing that there is proved strength be-
‘hind their organizations, for the wealk ones

done for the radio fan. We Lnow that
through his efforts apparatus has become
more or less standardized. We know it is
nowadavs of Detier material, more accurately
designed and consequently closer to being
fool-proof. Apparatus is no longer made n
a hit-or-miss fashion; it is designed by engi-
neers. It took some manuiacturers a long
time to realize that they required the services
of thoroughly-trained radio engineers, if
they were 1o compete successfully with other

Fig. 3.

variable condensers can be seen mounted
formers; 2, the audio-frequency transformers.

Photo courtesy of Premier Electric Company.
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“been of most benefit to the radio fan.

Plioto counrtesy. of Bremer-Tully Mfg. Co.

companies. “Some manufacturers realized it
too late, their names being now included in
the list of thosc departed from the industry.

RADIO KITS OF MOST BENEFIT

The radio kits placed on the market have
These
have made it a simple matter for any
fan to construct his own sct. using his pet
circuit; and without the necessity, in many
cases, of obtaining a- great number of tools.
Also, the difference in dollars of the costs,
of a completely assembled set and that of a
complete kit of parts, is not to be sniffed at.
It is possible for the fan to build from a kit
a set, that when finished, will have all the
appearances of a factory-made set. yet at a
nuch lower cost.

Too. there'is a certain amount of variabil-
ity offered, in the case of a kit, as one can
change the layout to suit himself, if he cares
to do so; he can choose his own cabinet,
panel, and in many cases, select the types of
variable condensers and audio-frequency am-
plifier systems most appealing to him. The

“set, when completed, though it was made

from standard parts, contains many of the
constructor’s own ideas. It is distinctive and
need no6t-riccessarily be called a. duplicate or
copy of any other set made from the same
tvpe of kit. We know of very few radio
fans who f{ail to receive a great amount of
pleasure from building or assembling their
own outfits.

There are still a great number. however.
who are unfamiliar with the various types of

A five-tube tuned-radio-frequency receiver kit, which comes already assembled. The three
on the front panel.

1, the three radio-frequency trans-
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Fig. 5.

i
A
i
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Another five-tube tuned-radio-frequency set, which comes assembled, but not wired, in

kit form. The parts are: 1, radio-frequency transformers; 2, variable condensers: 3, audio-fre-

quency transformers,

kits on the market at the present time, or
who are not acquainted with the form of cir-
cuits for which they are made expressly. It
is the purpose of this article to outline and
classify a number of kits particularly adap-
table to present-day requirements as well as
to describe in bricf the characteristics of
each.
A NEUTRODYNE KIT

A kit composing the essential parts of a
neutrodyne receiver is illustrated in Fig. 1.
There are three variable condensers cach
with the radio-frequency transformer at-
tached to its rear supports and, in front, two
neutralizing condensers, which are employ-
ed to prevent the circuit from oscillating; in
other words, to stabilize the set.

The usual form of neutrodyne set cmploys
five tubes; there are two stages of neutral-
ized radio-frequency amplification, the de-
tector and two stages of audio-frequency am-
plification. It is evident, however, that one
can do with this kit as he pleases; that is, a
three-stage resistance-coupled amplifier may
be used or a single transformer-coupled
stage in connection withh one of the new
power amplifiers. The parts recadily accom-
modate themselves to any design the con-
structor wishes to follow. However, com-
plete instructions are included with this kit
for the construction of a five-tube receiver
cinploying a standard-sized cabinet and panel.

The ueutrodyne circuit is so well known
that nothing nced be said relative to its char-
acteristics.  Suflice it to say that a rcceiver
of this type is excellent for both local and
long-distance reception, it is exceptionally
casy to operate and is free from the bother~
some squeals manifest from some other types
of sets. It is designed for use with an out-
door aerial.

Another neutrodyne kit is shown in Fig.
2. There are four radio-frequency trans-
formers having toroidal windings, four vari-
able condensers, thiree ncutralizing conden-
sers and a volume-control unit. The tor-
oidal windings increase somcwhat the eff-
ciency of the transformers by reducing
slightly the distributed capacity; but the
main advantage of this type of winding lies
in the fact that the magnetic ficld of the
coils is restricted to a very small area, thus
preventing inter-coupling between the trans-
formers.

It will be noted that tandem variable con-
densers are used; that is, two condensers
are mounted on a single shaft. Hence there
are hut two principal controls. Small com-
pensating condensers which can be seen on
the right-hand sides of the variable conden-
sers, provide a means for matching-up the
radio-frequency stages, so thar all will be

Note the simplicity of layout.
Photo courtesy of Electrical Rescarch Laboratories

set at exactly the same wave-length at any
identical reading of the two dials. Without
these compensating condensers it would be
impossible to make up for the discrepancy
present between any two variable condensers
mounted on a single shaft; and, in conse-
quence, the seunsitivity of the set would be
greatly reduced.

Fig. 4. A set of three
radio-frequency trans-
formers with special
windings designed
particularly for a cir-
cuit of the tumed-
radio-frequency type.

Photo courtesy af
Gearhart Schiucter
Radio Corp.

Since the parts in this kit make up a set
having three stages of radio-irequency am-
plification, it appears that greater distances
can be covered; still, its simplicity of opera-
tion is evidenced by the fact that there are
but two controls. Auy form of audio-fre-
quency amplifier can be used in conuection
with these parts. Likewise, any sort of lay-
out or cabinet design can be followed.

The kit includes instructions for the build-
ing of a six-tube set, using standard sized
panel and cabinet.

KITS FOR TUNED-RADIO-FREQUENCY
SETS |

In Fig. 3 is shown a typical five-tube
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runed-radio-irequency set in kit form. The
parts are already mounted on the panel and
baseboard, there being very little ntore to do
than the wiring. All of the wires needed
for the job are included in the kit, together
with a soldering iron.

The three radio-frequency transformers
can be seen mounted in the fore part of the
sub-base and the two audio-frequency trans-
formers are mounted on the rear of the sub-
base. The panel contains the three variable
condensers with the filament rheostats direct-
ly below them. The radio-frequency trans-
formers in this set are so constructed that
there is no possibility of inter-coupling be-
tween them.

set of this type will receive both
local and long distance stations and is
selective enough for the majority of re-
quircments. Its capability of separating
stations on the lower wave-lengths is
obtained primarily through -the design of
the variable condensers; the rotary plates
are under-cut, so that the increase in
capacity at the lower scttings is slow
compared to the increase at the upper
settings.

This kit is accompanied by very com-
prehensive instructions for wiring.

The kit shown in the illustration of
Fig. 4 includes only the three radio-fre-
quency transformers; leaving the con-
structor to choose the variable conden-
sers, ctc., that appeal most to him.

It will be noted that the windings of
these transformers are similar in some
respects to the toroids, except that they

are divided into four sections. As in
the toroidal coil, the magnetic field is
restricted to a comparatively small area.
A further advautage is that the high-
voltage end of the secondary coil is re-
moved somewhat further from the low-
voltage end. Wiring diagramis accom-
pany these transformers, showing how
they are to be connected up in various
types of tuned-radio-frequency circuits.

Another five-tube tuned-radio-frequen-
cy sct, constructed from kit parts, is
shown in Fig. 5. Again we find in evi-
dence the toroidal type of winding, the
advantages of which we have already
mentioned. The three variable conden-

Fig. 6.
stages of R.F. amplification and three stages of resistance-coupled A.F. amplification.
are: 1, variable condensers; 2, R.F, transformers: 3, resistance amplifier units.

Photo courtesy of Dawen Radie Corp.
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A six-tube receiver employing a special tuned-radio-frequency circuit. There are two

The parts
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Fig. 7.

ately. The parts are: 1, variable condensers; 2,
frequency tubes; 5, detector tube; 6, R.F. tube; 7, A.F. transformers; 8,

A set of the regenerative-radio-frequency type, made up from parts which are sold separ-
R.F. transformers; 3, antenna coupler; 4, audio-

compensating con-

denscr; 9, filament controls; 10, variable resistance; 11 and 12, rheostats; 13, grid condenser and
14, grid leak.

sers are mounted on the panel, directly
in front of the radio-frequency trans-
formers. The layout is exceptionally
neat; the tube sockets are in a straight
line on the small sub-base to the rear,
and the two audio-frequency trans-
formers are mounted directly beneath the
two AF. tube sockets.

This kit, like the one in Fig. 3, comes
assembled; all that is left for the con-
structor to do is wire up the instruments.
This is a very casy job, and there is very
little chance of making a mistake, be-
cause of the simplicity of the lavout and
the fact that no connections have to be
soldered. since a special type of connec-
tor is supplied.

A booklet covering instructions for
wiring, and installation as well as
methods of trouhle shooting accompan-
ies cach kit. Like the former tvpes of
tuned-radio-frequency sets described, this
one is capable of distant reception and is
quite selective.

Still another form of radio-frequency
kit is shown in Fig. 6. This includes
three special tvpes of radio-frequency
transformers of the solenoid tvpe. Each
primary coil, instcad of being wound at
one end of the tube as in most cases, is
wound first, with the secondary coil di-
rectly over it. Counsequently, the coup-
ling between the two coils is very close,
providing a very large transfer of energy
from one to the other. Each transformer
has a different primary winding; they are
numbered so that no mistake can be
made as to their position in the circuit.
These transformers are very efficient
and, of course, can be used with any
tvpe of variable condenser.

These transformers are included with
the other parts shown, which compose a
three-stage resistance-coupled audio-fre-
quency amplifier; thus, when completed,
making a six-tube set. A special type of
tuned-radio-frequency circuit is used with
these parts; a book of instructions cov-

Radio News for September, 1926

tion, with three tuning coutrols, the de-
tector, and three stages of resistance-
coupled audio-frequency amplification.
Aside from being able to receive long
distance stations, these sets give repro-
duction of an excellent. quality.

REGENERATIVE-RADIO-FREQUENCY
KITS

Many circuits have been brought out
recently which combine a single stage
of tuned-radio-frequency amplification
with a regenerative detector. At one
time such a combination was thought im-
possible, iusofar as its practical applica-
tion was concerned; but recent balanc-
ing systems which have been developed,
when used in conjunction with these cir-
cuits, make their operation quite simple.
A combination of this sort is extremely
sensitive; and when employed with two
stages of audio-frequency amplification
makes a total of four tubes, giving re-
markable results.

The completed receiver shown in Fig.
7 was made up from a kit of parts made
expressly for a special type of radio-fre-
quency regenerative circuit. There are
two inductance coils; one is a tuned-
radio-frequency transformer of the sol-
enoid tvpe, while the other, though simi-
lar in appearance and construction, is
virtually a coupler, its smaller coil being

Fig. 8.
circuits.

ers the assembly and wiring of the set.
The three-stage resistance-coupled am-
plifier includes the grid and plate resist-
ances and the necessary blocking or iso-
lating condensers. The resistance-coupled
amplifier parts, or the three radio-fre-
quency transformers, can be purchased
as separate kits by those who want only
one or the other.

A set employing these parts contains
two stages of radio-frequency amplifica-

Fig. 12 1
receiver of the six- or eight-tu

A kit composing the grincipal parts for the construction of a Victoreen Super-heterodyne
¢ type: 1. the intermediate-frequency transformers; 2,

antenna

coupler; 3, the oscillator coupler,

Photo conrtesy of The George W. Walker Co.
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A kit of parts that can be used for a number of different types of tuned radio frequency
The two dials shown come with the kit.

Photo conrtesy of National Company, Inc.

employed as a tickler to introduce re-
generation in the detector-tube circuit.
Two variable coudensers tune the two
imductances and are the main controls.
A small variable balancing condenser is
employed for stabilizing the circuit; that
is, to prevent it from oscillating. Re-
generation, as well as volume, can be
controlled by a variable resistance, which
is connected in series with the plate cir-
cuit of the detector tube.

Any of the parts composing this kit
can be purchased separately. as well as
a complete book of instructions for build-
ing and installing the set.

The essential parts for a sinular type
of circuit are shown in Fig. 8 1In this
case, also, there are coils of similar con-
struction fastened to the rear frames of
the variable condensers. The unit used
in the detector circnit, shown at the right,
has a variable tickler, or feed-back coil,
which is controlled by a small knob pro-
truding through the front of the panel
when the wunit is mounted. It will be
noted that two vernier dials are included
with the kit. These dials, in addition to
the usual scale, have spaces for writing
in the call letters of the stations received,
making it possible to calibrate the set.
The circuit in which these parts are used
employs four tubes; one a radio-frequen-
cy amplifier, another as a regenerative
detector, and the last two as audic-fre-
quency amplifiers.

Another kit of parts, employing a re-
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generative radio-frequency circuit with
four tubes, is pictured in Fig. 9. This
is one of the most complete kits on the
market at the present time, everything
except a cabiuet being included Tor the
building of the set. The panel is of
standard size; so there will be no dilli-
culty in obtaining a cabinet to fit.

Unlike the four-tube kits previously
described, this has but a siugle control.
Both the variable condensers, which are
of the straight-line-frequency type, are
so constructed that they can be coupled
together, one behind the other, and the
relative positions of the rotor plates ad-
justed until both tuned circuits are
synchronized. A small variable balanc-
ing condenser is also cmployed.

Another feature of this kit is the coils,
which are of the plug-in type and can
be obtained in many different sizes to
cover a wide band of wave-lengths. The
coils fit into special sockets.

A booklet of instructions accompanies
each Lkit: all details of the circuit and
the assembly of the set are included.

A somewhat similar type of four-tube
regenerative radio-frequency kit is shown
in Fig. 10; this has two main tuning con-
{rols. a stabilizer or balancing condenser,
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Fig.11.
adapted to a six- or an cight-tube set.

The kit of parts for the Ultradyne receiver, a form of super-heterodyne.

These can be

The parts are: I, Ultraformers (intermediate-frequency

transformers) ; 2, the fixed condensers emploved in conjunction with the [Iltraformers; 3, oscil-
lator coupler; 4, regenerative coupler; 5, antenna coupler.

be emploved. This set is designed to
opcrate from cither an outdoor or a locp

Fig. 9.

The complcte kit of parts for the Silver-Cockaday receiver, a four-tube regenerative-
radio-frequency set employing plug-in coils to cover long and short wave-length bands.

The two

variable condensers, when installed, are operated in tandem so that there is but a single tuning
control.

and a volume control. This kit of parts
is also complete with the exception of
the cabinet. However, special cabinets
are made expressly for this circuir and
may be purchased separately. It will be
noted from the view that the set is of
the sloping-pancl type.

The tiekler feed-back type of regenera-
tion is employed in this circuit: the small
adjustable coil cun be seen in the illustra-
tioun.

SUPER-HETERODYNE KITS

A super-heterodyne kit is shown in
Fig. 11.  All essential parts are included:
the four intermediate-frequency amplity-
ing trausformers, the four matched fixed
condensers which are used in conjunc-
tion with them, the oscillator coupler, at
the right, the regenerative coupler, which
is employed in the gircuit oi the fre-
quency-changer tube, and the aerial tun-
ing coupler. Complete instructions ac-
company each kit. Though a standard
lavout for the apparatus is given in the
instruction bhooklet, one may casily follow
his own wishes in respect to design. No
difficultics are to be encountered, so long
as suflicient space is given the various
components and the mtermediate-fre-
quency transformiers are mounted at
right aungles to each other.

A set made from this kit of parts em-
ploys eight tubes: there is an oscillator,
a frequency changer, three intermediate-
frequency tubes, a detector and two
audio-frequency amplifiers. Of course.
the audio-frequency amplifier can be dis-
pensed with, or an amplifier of the im-
pedance- or resistance-coupled tvpe can

Plioto courtesy of Silver-Marshall, Inc.

acrial. In Doth cascs long-distance re-
ception is possible.

Another kit of parts for a super-hete-
rodyne set is shown in Fig. 12. This
kit 1s composed of four intermediate-fre-
quency amplifyiug transformers, an oscil-
lator coil. and an aerial tuning coil. The
condensers emploved in connection with
the secondary windings of the intermedi-
ate-frequency transforniers are mounted
inside the cases. By means of a small
nut on the cover of each. it is possible
to adjust the capacity of the condens-
ers and so match up all four transform-
ers; that is, adjust them all to the same
wave-length. However, these transform-
ers are adjusted before leaving the fac-
tory, so that in most cases there willl be
no neccessitvy for touching them. These
parts can be used in conjunction with
any components the builder may wish.

1D & @

®

Fig. 10. A Hammarlund-Roberts receiver: of the regenerative-radio-frequency type, made from

the complete kit of parts.

Mo. 1 is the R.F. tube socket; 2, detector tube socket: 3 and 4, AF,

amplifier tube sockets: 5, variable condensers: 6, antenna coupler; 7, R.F. transformer; 8, tickler
coil; 9, neutralizing condenser; 10, grid leak and condenser; 11, A.F. transformers; 12, shielding:
13, by-pass condenscr.
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Interior view of the Eusonic Receiver, as constructed in the RADIO NEWS Laboratories, showmg the position of the parts, the symmetry of
the layout and the general neatness of the entire assembly The resistance-coupled audio amplifier is convemenlly arranged with regard to the A.F.
tube sockets. Values of the parts used will be found on the picture wiring diagram opposite, which is similarly numbered.

HERE are many constructors who
derive a great deal of pleasure from
continually experimenting with new
circuits and devices, and radio “stunt-
However, there comes a time (we are
when familiarity

ings.”
not getting pessimistic)
with one particular hobby makes one feel
like climbing out of the rut. and trying

something else for a change. The following
description of a receiver which has nothing
surprisingly unique, but nevertheless is cap-
able of giving consistent and efficient results,
is offered to the constructor who is always
experimenting with various new circuit ar-
rangements, but nevertheless would like to
build a receiver for continuous or family
use. In other words, it is a receiver that

will be always dependable, especially when
the new trick circuit has failed to come up
to expectations, and company is to be en-
tertained.

From this the reader should by no means
infer that the receiver is an “old timer.”
The illustrations of the “Eusonic” receiver
will serve to dispel any hallucinations along
that 1ine. The {ollowing modern devices
which are favorites with every radio set
user, constructor and engineer, have been in-
corporated in this set:

1—Two stages of tuned-radio-frequency
amplification, neutralized (Hazeltine method)
to prevent any whistling or squealing noises,

The Eusonic Receiver

By JOSEPH BERNSLEY

which result in a quiet-operating receiver.

2—Toroid coils for inductances, which
help to properly mneutralize the set, prevent
any possibility of magnetic feed-back, and
thus serve to keep the receiver in a non-
oscillating condition. The prevention of
“pick-up” possibility thus serves to increase
the selectivity of the set.

3.—Special condenser unit, which permits
tuning all three tuned stages simultaneously,
or separately if desired.

4.—Three stages of resistance-coupled
audio amplification, resulting in an extraor-
dinary quality which can be safely said to
approximate, in faithfulness of tones, the
phonograph.

5—Power tube in last stage, which per-

BRI DO b 00 W e

Front view of the Eusonic
receiver. Note the simp-
licity. The wvertical scales
of the three-in-one con-
trol of the three tuned
circuits are read between
the arrows, All may be
varied synchronously. The
knobs control the rheo-
stats,

amplification without the

increased
usual possibility of distortion.

6.—Modern design employed in construc-
tion of the receiver.

mits

SPECIAL SELECTIVE PERFORMANCE

“Well, what can the set do? Has it un-
usual possibilities?” are the questions which
we can imagine the reader asking. Remem-
her, we have not designed a new circuit;
inasmuch as there has been no new or en-
tirely original circuit offered to the public
for the past three or four years. Those
who are aware of the extraordinary selectiv-

www americanradiohistorv.com

ity and sensitivity of the necutrodyne re-
ceiver, will have an approximate idca of the
efficiency of the Eusonic set. Rather than
design a new circuit, or attempt to, we have
obtained standard radio merchandise from
various local radio dealers, and built a re:
ceiver from the standpoint of the highest
possible electrical and mechanical efficiency,

Within a very short distance from two
1,000-watt stations (only a quarter of a
mile from ecach) we were able with this set
to cut through both, and obtain any of the
twenty other local broadcast stations in New
York City; and even to reach out during
ordinary broadcast hours and obtain a sta-
tion in Philadelphia, one in Boston, and an-
other in Chicago, all in an evening’s enter-
tainment. This, we think, is pretty good
for summer reception in the city.

Constructors should endeavor to use ex-
actly similar parts to those employed in
this receiver; otherwise difference in design,
layout or even efficiency of the receiver may
be expected. Toroid coils cannot be “home-
made,” that is, not very neatly, nor entirely
correct. It is best in the long run to pur-
chase them, and for that reason we are omit-
ting specifications. Also, it is not entirely
essential that the triple-gang condenser unit
we employed, be used. Any single-control
triple condenser should perform satisfactor-
ily; although best result will be obtained
with a type of control that provides for a
slight variation in each unit, to compensate
for any differences that might exist in each
tuned circuit,

WIRING THE SET

Before the Eusonic set will work to com-
plete satisfaction, it is necessary to adjust
the neutralizing or balancing condensers so
that the radio-frequency circuits cannot os-
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Schematic wiring diagram of the Eusonic receiver, numbered to correspond with the illustrations. Two stages of tuned neutralized R.F. amplifica-
tion, detector, and three stages of resistance-coupled A.F. amplification, will be seen at a glance. The combination will reproduce the full range of

cillate. Carefully connect up the “A” and
“B” batteries to the multi-plug cable. The
following is the color scheme employed in
the original receiver, and which it is advis-
able that the constructor duplicate.

Red, “"A +"; Green, “A — and C +";
Brown, “B +" 90 volts, AF., and R.I%,;
Black, "B —"; Pink, “B 4" detector, 45
volts; Yellow, “C —" 414 volts; Blue, 135
volts, 180 volts. Four binding posts in addi-
tion to the cable are necessary; two for an-
tenna and ground, one for “B +” 135 to
18¢ volts for the power tube, and one for
“C —" 9 to 2244 volts, also for the power
tube. The wvoltages necessary for the plate
and grid of the power tube are dependent
upon the type of tube that is to be employed.
A UX-112 or -171 is suggested, and five
UX-201A's or 301A's for the remaining
stages. The proper plate and grid voltages,
and other tube characteristics of present
popular types, with additional information,
will be found in the article “All About
Vacuum Tubes” in the August, 1926, issue
of Ranio NEws.

To determine whether there is any possi-
bility of burning out the tubes, duc to in-
correct wiring or some short circuit, in mak-
ing the initial test, we suggest that the “A"
battery be conneccted to the “B —" and “B
+" amplifier leads from the cable plug. If
the tubes light, with only this battery con-
nection made, then do not go any further
without locating and remedying the trouble.
The tubes should light only when the “A”
batttery is connected to the “A” battery
leads.

There are two practical methods of neu-
tralizing or balancing this receiver. The
first. although very simple, but not as effec-
tive as the second. is as follows:

tones in an unusually faithful and pleasing manner.

BALANCING THE SET

After connecting the “A” and “B” bat-
teries to their respective colored wires and
terminals, insert the vacuum tubes in the
sockets, and light them to normal brilliancy.
Now rotate all three condenser dials in step
with each other and note whether the cir-
cuit oscillates. This can be determined by
a plucking or clicking noise in the head-
phoues. \When such a point on the dial set-
tings is found, stop; and increase the ca-
pacity of both neutralizing condensers. This
procedure should be continued until the neu-
tralizing condensers arc so adjusted that the
circuit will not oscillate at any of the dial
settings.

The second method preferably employs
some form of “circuit driver,” which may
consist of a buzzer, a battery, a variable
condenser and a coil consisting of about 50
turns of wire on a 3-inch cardboard tube.
It is connected as shown in Fig. 2, and a
wire run from one end of the coil to the
antenna binding post on the Eusonic re-
ceiver. Set the dial of the variable condenser
in the circuit driver at about 20 to 25 de-
grees, start the buzzer, and then light the
vacuum tubes in the set as before. All the
three condenser controls in the receiver
should be then adjusted until the buzz from
the circuit driver is heard the loudest. It
will be found that the controls will have
about the same setting. Next remove the
first amplifier tube from its socket, and again
adjust the three dials for the loudest buzz.

A small piece of paper should now be
placed over one of the filament prongs of the
vacuum tube that has been removed, so that
it cannot make contact with the respective
prong of the tube socket. The tube is then
put back into place. The filament, of course,

Rear view of the Eusonic recziver, showing the toroidal R.F. inductances, and the mounting of
the system on a sub-base panel supported by three shelf brackets (Nos. 18).
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will not light, since the small piece of paper
has broken the connection.

It will at once be noticed upon replacing
this tube that the buzz from the circuit
driver can still he heard, hut is much wealer
than before. The next step is to adjust the
first balancing condenser until the buzz be-
comes very weak, or entirely disappears.
On taking the tube out again, the buzz will

PARTS FOR THE “EUSONIC”
SET

3 Toroid Coils of a type which
makes provision for neutraliza-
tion; that is, besides the usual
four terminals for primary and
secondary windings, also pro-
vides a neutralizing tap;
Triple-Gang Condenser,
rf. for each unit,

UX Sockets, preferably of the
spring or cushion type;

6-ohm Rheostat (R9);

10-ohm Rheostat (R8);

By-Pass Condensers, 0.1-uf.;
Grid Condenser, .00025-uf., with
grid-leak mounting (C2);

Midget Variable Condensers, for
balancing or neutralization;

(=

.00035-

bt G2 ek b [=,]

[\V]

1 Grid Leak, 2-megohm (R7);

1 Single-Circuit Jack;

2 Resistors, 1-Megohm (R2 and
R4);

3 Resistors, 0.1-Megohm (R1, R3,
and RS5);

1 Resistor, .25-Megohm (R6);

1 Bakelite Panel, 7x24 inches;

1 Sub-Base Panel, 7x23 inches;

either bakelite or hard rubber;

3 Brackets;

1 Multi-Plug Cable;
Miscellaneous, such as spaghetti,
bus-bar, assortment of screws,
nuts, etc.
Approximate cost, $45.00.

be heard loudly, and on replacing it this
becomes very weak or disappears. This
covers the adjustment of the first amplifier
circuit. The second amplifier circuit is ad-
justed in the same manner, with all the
vacuum tubes in place and lit, including
the first one: except that the piece of paper
this time is placed over the filament prong
of the second tube. Remember that the
adjustments made remain only while using
those tubes. If other vacuum tubes are put
i, or tubes interchanged, the two radio-
frequency circuits will have to be adjusted
again.

(Contimted on page 307)
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How to Build Wireless Receivers

LOSING this series concerning radio

receivers  built  with a minimum

amount of wire for connecting the

various componcnt parts, this
article is illustrated by views of an 8-
tube super-heterodyne and a S-tube tuned-
radio-frequency recciver, hoth of the usual
iype. Both receivers, however, exhibit the
same departure from gencral practice, in that
they are constructed practically without any
wires, are shielded, and have been constructed
and reconstructed several times to ascertain
how the use of different parts would work
out. The receivers are in actual operation and

By EDMUND T. FLEWELLING

In this article, the fifth of this series, Mr. Flewelling gives further details about the use of his
connection strip in assembling receivers of various types practically without the use of any wire.

ing how quickly the recciver can be assembled
and put in operation. The receiver, as
shown, was built in less than one hour after
the panels were drilled. Ten to fiftcen min-
utes for thie complete job on either the super-
het or the 5-tube set would be slow time for
production work; assuming of course that
coils and transformers were ready for as-
sembly.

FLEXIBILITY OF HOOK-UPS

In this super-let cach detector tube is
operated by a scparate rheostat and the three
intermediate tubes operate irom the third

——— e
Fig. 1.

Oscillator coil and I.F, transformer terminals are spaced the same as socket terminals.

When this condition is met, need for wires is automatically abolished. Note battery cable; termin-
als for this may be found throughout length of receiver. Entire receiver contains 6 inches of wire,
most of which may be seen from grid condenser.

have proven to be the best receivers that the
writer has ever operated.  So certain are the
results from this type of construction that
he would do a large amount of hesitating
hefore returning to hay-wire receivers again.
All patent rights, again, are reserved by the
writer of this article.

Consider for a moment Fig. 1, which shows
the hottom of the 8-tube super. This recciver
has been constructed and operated with four
different makes of rheostats, four different
makes of intermediate transformers, three
different audio transiormers; and, had the
material been available, probably a dozen
other combinations could have been used, with
but slight cffect upon the amount of wire
needed. At no time has a total of more than
6 inches of wire been used in the entire
outfit.

Separate units for intermediate transform-
ers are much ecasier to handle than the
multiple unit shown, more especially if their
terminals are somiewhere necar the correct
position. Given units that are built for use
m this type of design, it is periectly surpris-

rheostat. Amplifier and oscillator tubes are
controlled by automatic filament resistances.
Within reasonable limits, transformers, rheos-
tats, condensers, filament controls, potentio-

and in their proper location. If this location
i1s not suitable another may be chosen. So
versatile in fact is the arrangement that we
are being surprised every day by some new
possible combination that is as plain as the
nose on one’s face—after he secs it.

Did you ever stop to think how logical is
this location {or the terminals of transform-
ers of R.F. or AF. types?

L
P— —B

I mean this for any method of construction
that you carc to consider. Receivers cannot
wire themselves but they will go a long, long
way toward it if one but gives them an
opportunity.

Figs. 2 and 3 are the rear and bottom
views of the 5-tube recciver with the shields
removed. This receiver again shows the
same versatility in the type of construction,
and the same duplication of results. All
parts can be, if desired, located in a variety
of ways for pancl-spacing, shielding, ctc.
Note the long lecads and right-angle turns in
the wiring. Consider the small R.F. trans-
formers. Inasmuch as our next article is to
be upon the subject of radio-frequency am-
plification, we will have more to say of them
at that time. All three condensers in this
receiver are operated by a group control,
located on the middle condenser, and have
individual verniers. One rheostat operates
the detector tube, one controls the two R.I%,
tubes and the amplifiers are controlled by
automatic resistances.

g

Fig. 2. Note the free
spaces between stages for
shielding, Note the short

condenser connections, to
grid side. The variable
switches or meters may

condensers, rheostats,
be spaced with large vaci-
ations, as desired.

Photos courtesy Kurz-

Kasch Co.

meters, etc,, may be mounted either above or
beneath the sub-panel; and this applies to
transformer, resistance, or impedance types
of receivers. Terminals for filament switch,
battery cable, meters, jacks, etc., are available

Fig. 3.
filament switch and variable condensers fit to proper tabs from strip.
may be used, within limits.

Note the¢ lack of wiring; for the jack. ballasts, audio and R.F, transformers, rheostats,

Any combination of tabs

WwWwWwW americanradiohistorv com

The objection may be raised to this type
of construction, that one would be limited in
the kind of heok-up or type of apparatus that
lie must use, and that therefore its use would
tend to narrow the experimenter's field. That
this is not at all true is shown by the illus-
tration of two entirely different types of
hook-up; and could be further demonstrated
if space permitted, by illustrating receivers
using any known type of hook-up and various
kinds of component parts. If we were for-
tunate enough to have a few keen radio engi-
neers, experimenters, ctc., working with such
construction, the possibilities, to the writer,
would seem to be absolutely unlimited.

He has described this method in the beliei
that it has merit. and with a sincere hope that
his readers may rcceive some value from a
study of its possibilities as they have been
outlined,

(NOTE—Tltustrations showing the details
of the connecting ‘‘capacity strip” invented
by Mr. Flewelling appear on page 141 of
Rapro News for August.—FEdifor.)
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A Family Receiver
By WATSON BROWN
One of the greatest needs in radio is a set that has one control and in which the adjustmenis
are automatic. Such receivers are generally difficult to construct; but Mr. Brown here presents
i one which can be built by almost any constructor, and as it may be seen there is but one control.

HE receiver described here is easier
for the average fan to build than al-
most any single-control receiver that
works equally well over the entire
broadcast wave-range. The parts used are
easily bought and made, and the hook-up
used is a safe and proven one. Only one
dial appears on the panel; it controls the
flament switch, does the tuning and turns

a cam which automatically adjusts the
tickler. The parts used are “low loss” and
CONDENSER PLATES. SCREWEORINTO sﬁ?'
é:‘\;/ 9 CAM FITS !
- (2) HERE
a BAKCLITE~
STRIP
BRASS STRIPS FINE tRON WIRE
i HARD ]
:i i; RUBBER _ Iy =
AUTOMATIC REStSTANCE FOR
FILAMENT  SwWITCH FIG. 1 TUBE FILAMENTS

These diagrams will aid the builder in con-
structing the switch, the cam holder and the
automatic filament adjustment.

the condenser is of - the straight-line-fre-
quency type. The mechanical arrangement
(cam) used for the tickler control permits
all the desirable volume, sharpness and
sensitivity of regeneration, but reduces the
controls to one, and at the same time elimi-~
nates the annoying station whistle. This,
with the great volume derived from the three
stages of audio frequency amplification, go
to make it a desirable family receiver.

The primary, or antenna, coil consists of
fourteen turns. More than this number will
give slightly greater signal strength, but
also broaden the tuning; while fewer turns
will sharpen the tuning. The secondary
is a 55-turn extension of the primary, the
coil containing in all 69 turns. Primary and
secondary are of No. 18 D.C. wire (bell
wire) in the set described.

The tickler coil is smaller than the other,
as it must revolve within the primary and
secondary coil. It consists of 60 turns of

No. 26 D.C. wire. The large number of
turns makes only a slight rotation neces-
sary in the tickler coil, to get the correct
tickler coupling for any broadcast wave-
length. When the leverage supplied by the
wire which rests on the cam is taken into
consideration, it will be seen that the short-
ness of movement is very desirable.

Primary, secondary and tickler should be
coated with one of the good moisture-proof
coatings now on the market. It's true that
this coating gives the coils a slightly-greater
capacity; but it also keeps them from ab-
sorbing moisture in damp weather, which
changes the working condition of the set, a
thing to be avoided.

The tickler coil is sewed tightly to its
shaft, which is a strip of insulating material
(it may be sawed from a panel), sharpened
like a pencil at each end and drilled for the
bent wire, whose other end rests on the
cam. The way that the shaft is pivoted be-
tween upright metal supports will best be
understood from the picture. The thing to
keep uppermost in mind, while making this
arrangement, is to build it so that the
tickler coupling can be varied with very
little force, that gravity holds omne end
of the bent wire lightly against the cam,
and that none of the parts can be moved
except when tuning the set.

The Family Receiver has one control on the
panel, which switches on the filaments and
tunes the set.

There are on the market straight-line-fre-
quency condensers which have the inside
ends of their shafts drilled and threaded.
The set described makes use of such a con-
denser, for the automatic tickler control is
screwed to this threaded shaft. The at-
tachment to the condenser shaft is such as

No. 1 is the S.L.F. condensers 2, the tickler cam; 3, filament switch; 4, automatic filament resis-

tance; 5, inductance coils; 6, grid condenser and leak: 7, detector tube; 8, 11 and 12, A,

F. am-

plifier tubes; 9, 10 and 13, A.F. transformers; 14, wire resting on cam.

www americanradiohistorv com

to hold the cam securely, but the fatter can
be taken off and replaced readily; this is
easily done with three screws. Switch points
may be used and a drilled 34-inch ‘metal
disc, as shown in the drawing.

FILAMENT SWITCH AND BALLAST

The automatic filament switch is not a
necessary part for this set. It is easy to
make, though, and it works fine. It saves
a control from the panel; and as the broad-
cast station on the lowest wave-length comes

Fig. 2A shows the dents made in the cam; 2B

shows a line conneécting these dots. When this

part of the cam is cut.cthe result is shown in
2C.

in on 15 while the filament current is cut off
at 9, nothing is missed through its use.

The resistance for the filament circuit
consists of a fine iron wire, coiled spring-
fashion, and stretched between two binding
posts. When the battery is strong the fine
wire heats more than usual and adds more
resistance to the circuit, so that the filament
circuit there is to a slight degree an auto-
matic rheostat. For four 201-A tubes, about
twelve inches of iron wire from an ordinary
window screen serves very well; though a
shorter piece of smaller wire is more “auto-
matic.”

Th first two transformers are of 3-to-1
ratio while the third one is of 2-to-1 ratio.
In the set pictured no howl of any kind de-
veloped. A transformer howl can always be
stopped by shunting fixed condensers or grid
leaks across one or more of the secondaries
of the transformers. The hook-up shows the
negative filament post on the transformers
connected to the battery side of thie filament
resistance. This gives a higher negative po-
tential on the grids.

When connecting the parts of the set, if
the tickler and secondary coils are wound
in the same direction and the top lead of
the secondary goes to the grid condenser,
then the bottom lead of the tickler coil
goes to the plate. Otherwise the set will
not regenerate,

CONSTRUCTING A TUNING CAM

The set is connected to the aerial and
ground that are to be used, the tubes are
placed in their sockets, the “B” battery volt-
age made right and the grid leak put in
place. Tuning is then done by moving the
dial with one hand, and the stiff wire which
controls the tickler with the other. Be cer-
tain that the receiver is working just right
before making the cam. Tune in the sta-
tion on the wave-length that requires the
greatest tickler coupling; work out the
tickler coupling so that the signal comes
in best without the whistle. Then, holding
the tickler shaft in place with pliers, bend
the stiff wire so that it nearly touches the
edge of the 34-inch metal disc.

The station on the wave-length which re-
quires the loosest coupling is then tuned-in:
and the tickler is adjusted where the signal
is best without the whistle. The distance
from the part of the wire that is to rest
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Three stages of A.F. amplification make this family receiver capable of delivering great volume.

on the cam to the center of the 34-inch
metal disc is then measured and, using this
distance as the radius, a circle is drawn on
cardboard and the disc cut out. Two holes
are cut in the disc so that it can be placed
over the screws that are to hold it, This
cardboard disk, after being marked off prop-
erly, will be taken off and cut into the shape
of cam required to control the tickler. Card-
board serves well because there is very little
pressure on it and it is easily cut in any
shape.

After fixing the cardboard in place the
wire that rests on it is forced slightly
out of place. The sharpened end of the
wire should almost touch the face of the
disk. The station on the lowest wave-length
is then tuned in, and the tickler adjustment
worked out to where the signal is best with-
out the whistle, The sharpened wire is then
forced against the disk so that it leaves a
dent in the cardboard. A station on a little
higher wave-length is then tuned in and
worked out as before—always without the
whistle—the dent is made with the wire; and
so on in this way until the entire wave range
is covered,

Then there will be a row of dants form-
ing a curve whose cxact shape will depend
on a number of things. The disk is removed,
a line drawn through the row of dents, and
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placed on the screws. The wire is bent
to its former position, so that it rests light-
ly on the top edge of the cam.

Unless great care is taken in making
the cam, certain parts of it will, more
than likely, have to be cut down before
the receiver will work best on all wave-
lengtlls. But when the cam is cut to the
right shape you have a receiver well worth
thie effort expended.

The receiver described has been called 2
family receiver. This is because the tun-
ing system made such a hit with all who
tried it and not because the receiver picked
up only a few local stations. During the

first two liours and a hatf in which the
writer logged stations picked up on the set
pictured, 37 stations were put down, all of
them over 200 miles away and one on the
Pacific Coast.

\ In this rear view of the set the shape of the cam may be seen and how the wire, 14, isbent. The
the cam thus drawn is cut out and re- numbers correspond to those on the opposite page. tor
(Contintted from page 217)

Radio e £ £ | Radio eE 2 | Radio ef £ E | radio wF LB

call BROADCAST STA. S 3= Call BROADCAST STA. a2 :3% Call BROADCAST STA. ] Call BROADCAST STA. EER
Letter Location . 35 23 | Letter Location > £ £ F | Letter Location > z £ F | Letter Loeation >z 232
WLTS. Chicago, Ill...oveeaian.. 238 100 WOAIl. San Antonio, Tex........394.5 2000 | WQJ, Chleago. Ill....... 447.5 500 | WSBT, South Bend, Ind........ 275 250
WLW. Harrlson, Ohlo . .422 3 5000 | WOAN, Lawrenceburg. Tenn......282.8 500 | WRAF, Laporte. Ind... 224 100 | WSDA, New York, N. Y 283 250
wLwL, New York, N. ¥:.117/28%3 3500 | WOAW, Omaha, Nebr.... 526 1000 | WRAK. Bscanaba, 256.3 100 | wSKC. Bay Olty. Mich . .- 2
WMAC, Cazenovia, N. Y.. 275 100 | woAX, Trenton. N. J 240 500 | WRAM, Galesburg, IM..... . T244 100 » Bay Clty, Mich......... 261 100
WMAF, Dartmouth, Mass.......440.9 1000 | woc. Darenport. Iown. s sog0 | WRAV, Yellow Springs, Ohlo... 205 100 | oM. Nashellle, Tenn..........282.8 1000
WMAK, Lockport, N. Y.... 266 500 | wocL, Jamestown. N. 2152 " '15 | WRAW, Reading, Pu........... 238 10| WSMB. New Orleans, La........ 319 500
WMAL, Washington, D. C.......212.6 100 | wWODA, Paterson. N. J 473 250 | WRAX, Gloucester C1ty. N. J.... 268 500 | WSMH, Owosso, Mich........... 20 20
WMAN. Columbus, Ollo . . 286 50 | woOl, Ames. lowa.... 270 750 | WRBC, Valparalso, Ind 278 %500 | WSMK, Dayton. Ohlo 275 500
WMAQ, Chicare. Iil.. 447 5 1000 | woK, Ilomewood. IN 217.3 5000 | wRe '“! h . » ) WSO0E. Mt ' P
WMAY, St. Louls, Mo. 248 100 | wOKD, Jeokskill, N. Y. R e . Washington, D. C. i . Iwaukee, Wis......... 248 500
WMAZ, Macon, Oh.... 261 500 | w00, Philadelpbia, Pa..... ... 50s.2 500 | WRCO, Raleleh, N, C... WSRO, Hamilton, Ohfo.. 252 100
WMBB, Chleago, 1. 250 500 | WOOD, Grand Rapids, Mich, ... 262 1000 | WREC. Coldwater, Miss. WSSH, Boston, Mass. ... .. 261 100
WMBG, Detroit, Mich. .. .256.4 100 | WOQ. Kansss City. Mo....... 177 218 toge | WREC, Lansing, Mich..... 5.5 500 | WSUL, lowa City, lowa. -483.8 500
WMBF, Miami Beach, Fia.......3814 500 | WOR, Nowark. N. J... .02 500 [ WRHE. Washingten, D C.........208 50| WEVS. Mullale N. Y...... 2188 50
WMBI, Chleago. TNl .... 202.6 500 | WORD, Batacla, IN...... 275 5000 : Minneapolls, Minn...... 252 00 ) WEWS, Wooddate, IN. . .275.8 100
WMC, ‘Memphis. Tean.. (§997 508 | wos. Jefersan Clty. Mo.. 4409 500 | WRK. Hamliton, Ohlo... 270 100 , Fall River, Mass. 288 100
WMCA. Hoboken, N. J. .340.7 500 | WOWL, New Orlesns, La.. 20 10 | w M.u Urbana, Ill........ . 273 500 | WTAD. Carthage, I'........... 238 50
WMRJ, Flushing. N. Y.. ..227.1 50| wOowo, Fort Wayne. Ind.. 227 500 RMU. Richmond HIll, N. Y.... 236 100 | WTAG, Worcester, hass. ..515.1 500
WMSG, New York. N. Y. .302.8 500 | wWPAK, ¥argo, N. Dak. .... 275 100 ws:‘!\’.n’.\'ﬁw T;Ek. N. Y. ......3704.68 .._530 WTAL, Toledo. Ohlo. ... 52 10
WNAB. Doston. Mass.. 250 100 | WPCC. Chlcago. Tih.... 258 500 | W R Dallas e g ey agg | WTAM. Cleveland. Ohio. .
w ,280.2 500 | WPDQ, Buffalo, N. Y... 205.4 50 Dt Eul U I SR O «.2l0. 7 0 | wTAP, Cambridre, TIL...

NAC, Boston, Mass.. g wpa sos | WRVA, Richmond, Va.... 256 1000 ' 5
WNAD, Norman, Okla. 254 500 [ WS Atantle Cy. M. 200.8 200 | WSAL Mason, onto...00000 1 3269 5000 WL e OE R Uit o 254 100
LT Co G B b G boce 28 50 | WpSC! miate College, Penna.... 261 500 | WSAL Grove Cly, 229 250 | wrAW, Caneee Station, st . 8 oo
WNAT, Philadelphia, Pa. . 250 100 | woaa' parsesbare. Pa ** 3ag top | WSAN, Allentown, 220 Ioo [ WIAN (OlleRe Stition, Texss... 270 500
WNAX, Yankion, 8. Dak....... 248 100 | o o e roneo. 234.2 100 | WSAR. Fall River, Mass. 254 100 | L0 A D neoenecoace SEAL
WNBH, New Dedford. Mass. .... 218 280 | wqag! Springfcld. Ve, JT24g 5o | WSAX. Chicaro, IlL... 268 200 | WEl TGS, Comn..... li 14153 50
WNJ, Newark, N. J. ..... S.34B6 150 | ng WSA2, Pomeroy. Ohle.. 244 50 ’ . R
WNOX. Rnoxrille, Ten 368 100 M. Miami, Fla.... 263 100 | OB T a0 253 Ion0 | WWAE. Plainfield. In... 242 500
WNRC. Greensbero, N. C. 224 10 | WAAN. Scranton. #8...... 250 100 | wsBC, Chicago. III, .. 209.7 1000 | WWJ, Detroit. Mlch.. ...352.7 1000
WNYC, New York, N. Y... 526 1000 | WQAD. New York, N. Y........ 360 100 | WSBF, St. Louis. Mo. "“'e73 250 | WWL, New Orleans, La....oeo. 275 100
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A New [dea [nh Set Construction

ADIO NEWS once more

leads the field with a new

and practical idea in receiver

construction for radio en-
thusiasts: the first set having all its
component parts mounted on a
panel has been developed in the
RADIO NEWS Laboratories. Mr.
Sylvan Harris, the originator of the
idea, believes firmly that this is a
step in the right direction—in-
creased compactness and porta-
bility—and for that reason we are
glad to present our readers with
complete details. “Everything on
the panel” should become a national
slogan in radio ¢onstruction. Fur-
thermore, to utilize every part for
all that is in it, and to eliminate
everything unnecessary, use the
metal panel itself as a conductor,
and eliminate half or more of the
wiring.

EFORE undertaking the construction

of a recciver which will satisfactorily

meet cvery need of the broadcast

listener, it is nccessary to consider
carcfully just what guiding principles there
are to follow.

The very first consideration is the circuit
to be employed. Not more than two con-
trols are desirable. One stage of tuned
radio frequency and a non-regencrative de-
tector will give good results if properly de-
signed.  Then again, two stages of trans-
former-coupled audio frequency amplifica-
tion afford all the volume necessary. The

circuit is thus decided on: and there remains
the question of suitable design and construc-
tion, to minimize the number of 1mneces-
sary parts, and cut out all unnecessary com-
plexity aud labor. The question arises: “\Why
not use the metal panel itself as a conductor ?”

By JOSEPH RILEY

Introducing to the readers of Rap10 NEWS a new idea in the construction and wiring of a radio
receiver. This is a really simplified, all-panel-mounted, shielded and easily built four-tube set.

PREPARATION FOR BUILDING THE SET

A careful survey of the plan outlined
above was enough to show its feasibility and
an aluminum panel, 7x24x}4-inch, was se-
cured. This panel acts as the “A—" lead in
this receiver. It was first carefully sanded
and given a slight bevel to remove any burrs,
and then coated with black enamel. (It may
be streaked or grained to suit the construct-
or's taste.) On this panel were arranged, in
the best manner possible, four sockets, two
.0005-xf.  straight-line-frequency  variable
condensers, one flament switch, one 400-
olim variable resistance, one output jack, and
four filament-resistance holders. Care was
exercised in placing the sockets so that the
planes of the filaments in the horizontally-
mounted tubes should be perpendicular,
Those who are disquicted at the sight of a
tube mounted horizontally will find that
there is nothing wrong in mounting it in this
manner, if carefully done (in fact, one of
the leading manufacturers of radio equip-
ment mounts the tubes used in speech-con-
trol and amplifier units in just this manner.)

The rest of the apparatus necessary for
the complete construction of this receiver in-
cluded the two R.F. and two AF. trans-
formers, one grid-leak and grid-condenser,
and an assortment of fibre washers with
which to insulate the various parts.

COIL CONSTRUCTION

The radio frequency transformers consist
of a secondary winding of 59 turns of No. 22
D.S.C. wire on a form 2% inches in dia-
meter, and a primary winding of 135 turns
of the same size wire, wound upon one end
of the sccondary winding, directly over two
or three layers of insulating paper placed at
that end of the coil.

It will be noted that the ratio between
the primary and secondary windings has been
made low ; in other words, the primary con-
tains almost half again as many turns as
are ordinarily used in sets of this character.
This results in increased coupling between
stages, with consequent enhanced regenera-
tion. The circuit is thus made more sensitive

“Everything on the panel” 1, is the metallic panel itself; 3, 1st R.F. transformer; 4, lst A.F.

transformer; 6, 2nd A F, transformer.; 7, 2nd R.F. transformer; 8, output jack; 9, brac_ket; 10,

grid-leak-condenser; 11, detector socket; 12, filament resistance; 13, detector-circuit tuning con-

denser; 14, 2nd A.F. amplifier tube; 15, filament resistance; 16. st A.F. tube; 17, filament re-
sistance; 18, brass rods; 19, R.F, circuit tuning condenser; 20, R.F. tube.
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and selective; but it will be found essential
to include a variable resistance in the grid
return of the first tube, to give control and
prevent self-oscillation. The disadvantages of
inductive and capacitative feed-back are
chm(linated and a better arrangement substi-
tuted.

The distinctive feature of this receiver,
however, is not the circuit, but the method
of assembly. We feel that it is not always
necessary to follow the beaten path; but that
new and valuable ideas may sometimes lead
us into untrodden ways,

INSULATION PROBLEMS

The illustrations of this article show the
layout clearly; after arranging the parts
specified, the aluminum panel may be drilled

Quite unlike the customary set with which we

are acquainted. The panel of this receiver
contains all the apparatus.

for the apparatus. The radio enthusiast who
is drilling aluminum for the first time will
find that it is easicr than he has imagined, in
all probability.

The sockets and filament-resistance hold-
ers should be mounted first. Bend the prongs
of the sockets upwards slightly and use fibre
washers §-inch thick to clear the sockets
themselves from the panel. This precau-
tion must !)e taken to preclude any possibility
of short-circuit to the metal panel when the
tubes are placed in the sockets. Likewise,
ascertain that the contact clips of the fila-
ment-resistance holders do not come in con-
tact with the panel, else there will be
trouble,

The audio transformers are next in order

and their bascs are filed, so that they will
make good contact with the panel. Thus
the frames or cores of the transformers are
cffectively grounded and éne is assured of
freedom from transformer-howling.
_ Strict attention must be made to the mount-
ing of the tuning condensers. As all types of
straight-line-frequency  condensers  have
grounded rotors, it is nccessary to safeguard
the rotor of the detector tuning circuit from
short-circuit, by carefully insulating it with
a fibre washer on cach side of the panel.
The reason for this is that the grid return
of the detector tube is made to the positive
side of the “A” battery, whereas the grid
return of the R.FF. amplifier is to the nega-
tive. It is necessary also to insulate the sin-
gle-circuit jack so that the “B” battery will
not be short-circuited.

The coils are mounted directly at the ends
of the tuning condensers, and separated suf-
ficiently to prevent direct coupling.

WIRING DIRECTIONS

The work of wiring a set is perhaps the
most dedious and tiresome part of the con-
struction. In his lhaste the builder often
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overlooks the necessity for connections which
will e both electrically and mechanically
perfect. If ever it has been necessary to
stress the necessity of adhering to the rigid
rules concerning insulation, splices and joints,
it is so here.

Heavy bus-bar is used, and covered with
a better grade of spaghetti or cambric tub-
ing. For the battery circuits, however, two
parallel brass rods, Y4xY-inch, are used as
bus leads, from which the necessary connec-
tions are taken off. These rods, one of
which carries the “A4" and the other the
90-volt “"B,” are two inches shorter than
the pancl; they are supportcd on two short
lengths of fibre rod, 1% inches high and
V4- mch diameter.

A word of caution against reversing the
polarity of the grid rcturns of the various
tubes.  The negative terminal of the “A”
battery is grounded to the panel. Make sure
that the grid returns from all tubes except
the detector are grounded.

No binding posts and accompanying post-
panel are used, as this method of making
connections is becoming antiquated. Instead
the tell-tale varicolored cable leads are cin-
ployed. The ends of the wire are carcfully
soldered, after the appropriate color scheme
has been determined.

MERITS OF THE SET
The detector tube cannot oscillate, from
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+ INDICATES CONNECTIONS
TO METAL PANEL

AFET
SEC. Uﬂ
QBUS
BARS
CABLE A+ A- B+ B-

Circuit diagram, showing method of grounding return wires. Note paralle! heavy bus leads, one
for the positive “A” and the other for the positive *

lash of the waves, he can not o better than
choose the metallic-panel type of receiver, It
is not to be implied that the constructor
should limit himself to the circuit employed
in this instance. There are so many others
that he may use an entircly different one,
without fear of rumning into complications,

If distance-getting ability is wanted, a
super-hcterodyne, or multi-stage tuned radio
irequency receiver will answer the purpose.

B TTTRE RERTEETT R R TR T

The complete metallic-panel-
mounted receiving set,
showing the two tuning
controls, and stabilizing
control in the center, which
varies the 400-ohm resistor.

the nature of the circuit; but the R.F. tube
can and will, unless properly controlled.

.xmf.u:tory reception cannot he had with
this tube in a state of oscillation; and for
this reason the 400-ohm resistor is included.
By this means it will he possible to cover the
whole broadcast range with complete case
of control,

T'he metal panel not only acts as a com-
mon ground for various “"A—" conncctions,
but also as an effective shield. Extremely
fine tuning is obtained and distant stations
will come in with an ease known only with
sets which are not troubled by hand capacity.

The set may be mounted in a horizontal
position, for which the one illustrated was
designed, or on a vertical panel.  Stations
may readily be “logged” and signals brought
in loud and clear by adjusting the potentio-
meter so that the first tube is in a condition
just below the point at which oscillation
talkes place.

What may seem a serious drawback—the
use of insulating washers between the appa-
ratus and the metal panel—is nothing more
than a method of getting around the old pro-
cedure of using an insulating panel and then
undoing it by pasting tinfoil on the back.

This article is not written to create a stir,
or cven flutter, hut to bring to the attention
of radio enthusiasts that they should oc-
casionally try stepping off the beaten path.
No radical step, deviating from the custom-
ary run of hook-ups, has been taken: but we
claim that a new design, compact and sturdy,
in radio-receiver construction has been
achieved, and is meritorious enough to com-
mand attention.

PORTABILITY OF THIS TYPE

Such a receiver s of very sturdy construc-
tion, which will enable its builder to use it on
most strenuous trips; as for instance on
cross-country automobile jonrneys, Or, if
one has a motor hoat and desires a set which
will stand the knocks of the engine and the

On the other hand, if volume and quality are
desired, one can build a tuned R.J%. set and
use a regenerative detector, with several
stages of well-designed audio-frequency am-
plification,

Particular emphasis is laid upon the use
of the cabled battery leads. All loose bind-
ing-post connections are thus eliminated and
perfect soldered ones are insured.

Grease stains and finger prints, so often
the cause for concern on hlghly polished
panels of the non-metallic variety, may
readily be wiped off the surface of the me-
tallic panel with no fear of mjuring it. De-
terioration in the form of corrosion or
warping is unknown,

ADORNMENT OF THE SET

If one is adept at graining, he can make
the panel appear to be of handsome mahog-
any; or else, by the use of the correct grade
of enamel, the beautiful finish of curly
maple or Circassian walnut can be imparted
to the smooth surface. There are now avail-

LIST OF PARTS FOR PANEL-
MOUNTED SET

1 Aluminum Panel, 24x7 inches,
2 Brass Rods, 22x1-8x1-8 inches,
Variable Condensers, .0005 «f.
Standard Sockets,

Fixed Filament Resistances,
Audio-Frequency Transformers,
Variable Resistor, 400-ohm,
Filament Switch,

Grid Condenser, .00015-4f,,
Grid Leak, 3-megohm,

R.F. Transformers,
Single-Circuit Jack.

pproximate cost of parts $25.00.

>p—-l\)b—u—-p—p—N-h-hN

o

able on the market several kinds of stained
and grained panels, both metallic and in-
sulating, and it is sometimes very difficult
to distinguish between them. This should
convince those who doubt that a metal panel
can present as good an appearance as the
other type, that this is really the case.

Some manufacturers are beginning to
realize the value of metallic panels and are
emp[oymg them as standard cquipment in
their receivers. These have met with popu-
lar favor and appreciation. However, the
use of the metallic panel as at once a me-

chavical support for the instruments, a
{(Continued on page 258)
T is against the policy of RADIO

NEWS to publish the names of manu-

facturers or of makes of instruments in
connection with the apparatus described in
these pages, but this information will be
gladly given privately. If you are inter-
ested in any special instruments dcscribed
here, address a letter to the I WANT TO
KNOW DEPARTMENT, enclosing
starmnped return envelope. The names and
addresses of the manufacturers will be given
free of charge. —EDITOR.

In addition to those parts listed in the view on the opposite page, 2 is the filament switch; §, the

00-ohm variable resistor; and 21,
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the filament resistance of the R.F. tube,
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The Hobodvyne

By “BO”” MCHINNESSEY

Radio News for September, 1920

The following remarkable communication has been received by Rapio NEWS, proving conclu-
sively into what universality radio has now penetrated. The set illustrated was sent in with the
manuscript.

1, 3-volt battery tubes: 2, Audio frequency transformers: 3, Grid leak; 4, Regeneration

control; 5, Movable tickler; 6, Primary and

Secondary; 7,

Dry cells; 8, Lightning ar-

rester; 9, Loud speaker unit; 10, Horn; 11, Variable condenser; 12, Rheostat.

® SENDS you by expres and in a freight

car wich way i allwavs travell miseli

mi portable rado outfitt as she aint

werking no longer my old pardnetr Red
Mike O Shawnessey maide the sett for me
at first and she shure werks grate at first
but Red hit the rods to florida and left me
with the sett on mi hands we thats me and
me freind Scotty Macpherson used it on our
vacation in the woods near Collumbus ohio
for quite a spel this seasen and it shure was
good to here all those ‘manny rado stashions
but they chased us outa the old cabin wich
we was using .and the rado fell frum a
braikbeme wen we was coming east i tried
to fix her up but no good she doesnt perk a
cents wurth when my old pal Red Mike
first 'maid the sett i watcht him he haveing
bin a tinnsmith in his younger dais and he
shure new the werks we picked up stray
rado parts in varies plases til he had enuf
to make the sett Red shure was grate in
asembling the rado and she shure perked
well since then i have bought many copies

of Rapo NEws trying to fix her up but
its no good i mean the sett its just so much
junk if not more i giv you the cirkit as i
now hav lLer wired butt i think miself its
rong

i must not forget too tel you how proud
Red O Shawnessey was about wat he called
his regenrashion control shown on the out-
side fotygraft R is a stik wat moves a
brass pointer over a piece of ruler S so he
cud allways tel wher you was tuned in at
the kondenser dile was set for instinct at 90
and the regenrashion controll at 15 inchs
that gav us Wlw sinncinati 15% inchs gav
us WtAm clevland mity fine work sez i
the litning arrester L came in reel handy one
nite wen we was hit by a bolt but it never
hurted the sett except nocking a peice off
of _one of the diles the lowd speler unitt
was sett neatlly thru the door oi the sett
wher it ouldnt cum out

all the parts we nailed down no screws
was used Red was all swelled up over it
becuz he clamed his is the first and onli sod-

TIALER
4

A B
BaTr BATT;

The complete circuit of the Hobodyne, a photographic reproduction of that submitted to us by Mr.

“Bo” McHinnessey.

It is quite a revolutionary circuit and a number of most interesting things-

happen as soon as the batteries are turned on. It will be noted that Mr. McHinnessey left out the
lightning arrester from his hook-up. We have reason to believe, however, that he has it connected
across the aerial and soup-ground.
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“R”-—regeneration control;
tached to “R* slides; “P”—loud speaker unit shown at (9) in
photograph to left; “L"—lightning arrester. The handle on top
of the box is a piece of rope nailed to the box.

S”—ruler upon which indicator at-

derless sett not one soddering was used but,
dont forget to tel your reeders about the
regenrashion controll sea the works foty-
graft wear it is shown at 4 6 is a large
koil 4 is a stik wich you wigle back and
forwerd til she skweels like a ratt and 5 is
the koil attatched to the stik by rubber
banns

all the prety curlikews of wire Red was
very proud off he often sed that they wet
the rado frekwensi chokes but never onct
did i sea that the rado choked exsept wen
it fell from the train after that it choked
frewentli so please help a poor bum out
who wants to use his rado you can send
it back cod wen you have repared it mi
pardner ‘and me are each hartbroke becaze
we cant lissen to the prety ladies warbel
thanks a thousand times for your kindnes

Bo McHINXNESSEY.

P.ESS

if the b bateries are worn out you need not
send new ones there is a farm house around
hear wher we can borro a fiew wen the foks
are out in the field

p.ESS No. 2 large sup cans mak the best
groun but they shud all be buried 2 ft. un-
dergrount will this rado werk better if i
berry it under groumt 1 seen your artilde
about Rogers undergrount rado tell me how
to do it.

Alc

GRAND PRIZE CONTEST

Study the adjoining hook-up of the HO-
BODYNE carefully. It is our opinion that
Mr. McHinnessey has made a number of
mistakes. We counted about 10 mistakes
ourselves, but we may be wrong. There
may be more, and perhaps less. To the
reader who sends us in the correct list of
mistakes, 3 guarantéed blown-out vacuum
tubes will be awarded. Other prizes are
listed below:

PRIZES

First Prize...3 blown-out vacuum tubes

Second Prize
1 “B” battery with negative voltage

Third Prize ...... 1 genuine catwhisker
Fourth Prize .... 2 1bs. of fresh ground
Fifth Prize ......... 1 (feather) tickler

This contest closes at once. Address all -
replies to ‘‘Bo”’ McHinnessey, General De-
livery, U. 8. A. -
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The Detectorium

The Editor in this article describes a little-known instrument.

By HUGO GERNSBACK

Mr. Gernsback actually tunes

with a crystal detector. This instrument was patented in 1910, at which time it was used exten-

N view of the growing popularity of the
crystal detector, especially in our large
citics, 1 believe that experimenters all
over, particularly thc new-comers, will
be interested in an instrument invented by me
in 1910. The Detectorium, as it was desig-
nated by me at that time, was patented June
. 21, 1910 (U, S. Patent No. 961,855.

During all the years since broadcasting has
come into vogu¢, I do not recall having seen
the device described; but it was so good in
the old days, and performed so remarkably
well, that 1 feel it my duty to bring it again
to light. It was originally described in the
world’s first radio magazine, which I pub-
dished; namely, “MODERN ELECTRICS,”
in the July, 1910, issue.

The Detectorium is interesting chiefly be-
cause it does two things at once. Instead of
first adjusting the detector and then tuning
by means of switches or sliders, in the De-
tectorium these two operations are perform-
ed in one. As the illustration shows, the de-
tector has becomne the tuning slider.

The great utility of a device of this kind
will be seen immediately, particularly for
sets that are to be transported a good deal.

In my 1910 experiments I quickly found
that the only good minerals were Silicon,

sively. ¢

Close-up view of Detectorium, showing D, slider, B, adjusting screw to bring erystal

Fig. 3.
cup with crystal into contact with wire convolutions, A, crystal, and C, tuning coil.

greater than the present broadcast range.
The coil at that time consisted of a two-inch
tube about eight inches long, wound with
No. 24 enameled or bare wire. The same

INSULATING
& KNOB

Fig. 2. View of the complete Detectorium, with its two sliders. Note one slider
with its crystal cup. Right, Fig. 1, shows a different means for attaching crystal
to slider, and spring for regulating tension of crystal.

Copper Pyrites, Iron Pyrites, Zincite, and
Carborundum, in the order named.

A number of circuits showing Detectorium
connections are shown on this page.

At this point I wish to say that I believe
that our 1910 tuning coils with sliders are
still way ahead of anything that is in use

size tube can be used today, with the excep-
tion that the wire should be about No. 18
or No. 20 B & S bare copper, which will
cover the broadcast range surprisingly well.

The tube is put in a lathe, or similar wind-
ing device, and bare copper wire is used,
winding with it, at the same time, a thick
thread, to separate the wire convolutions so
that they do not touch. The thread can re-
main, if so desired.

A slider arrangement as shown in Fig. 1,
can be used if desired, or otherwise the ar-
rangement shown in Figs. 2 and 3, which was
the better arrangement, can also be used.
If the slider shown at Fig. 1 is used, it is
necessary to obtain a piece of silicon or other
crystal of a form somewhat as shown; that
is, a bullet-like shape. The ends can be
rounded off nicely by grinding on an emery
stone and afterwards polishing the crystal
perfectly smooth, The end curvature should
not be too small, otherwise two turns on the
tuning inductance will be short-circuited.

(Continued on page 286}

METALTUBE

Fig. 1

? I*—CRYSTAL

double-slide tuning coil; much better, in fact,
than in most devices used today.
CONSTRUCTION IS EASY

The Detectorium can be readily con-
structed by an experimenter, and no particu-
lar directions need be given here as to sizes.
The illustrations show a tuning coil which
was common in 1910, but whose range is

now. Very fine tuning can be done with a
/ s
A A A A
L} L1 LA e
1l
/CRYSTAL U T v.ela T
CRYSTAL CRYSTAL CRYSTAL
»
oooz3} (IR 000251 IR == .00025 ME| .
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Various circuits for Detectorium. Where no sharp tuning is required, circuit A is quite satisfactory. Circuits B and D are used for sharp tuning.

ircuit D is particularly good.
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A Tunhed-Radio-Frequency Regenerative

T has been a very common occurrence,

in this great game of radio, for two

people to have receivers, which they

have built themselves, employing exact-
ly the same circuit yet affording the most
widely different results. Of course, it may
be that the skill of the operator enters into
this equation; but in 99 per cent. of the
cases the mysterious factor is in the wiring
of the set itsclf.

In the old days of radio, if a receiver
failed 1o live up to expectations the trouble
was generally blamed on the apparatus; but
this is an excuse of the past. The methods
of manufacture and the rigorous tests under-
gone by the various parts that are put into
the set, almost invariably forbid any such
thought as this today. LI any trouble is ex-
perienced with the set, it can in most cases
be traced to the failure of the builder to
meet some of the requirements specified by
the manufacturer of the parts.

If a recciver employs tullcd—radio-ftzequel}-
cy amplification, as does the one described in
this article, one of the most annoying effects
possible is stray f[ced-back, due to magnetic
coupling. This is most often the result of
not carefully following the directions, when
laying out the apparatus, or of poor and
careless wiring. To overcome this evil,
shiclding may be introduced, which would
be quite unnecessary otherwise; or the set
may be reconstructed and rewired, the lat-
ter being the much wiser course to follow.
It pays to rewire if any of the troubles
caused by magnetic coupling are met; these
being insufficient volume, lack of sensitivity,
body-capacity effects and critical tickler ad-
justment,

FEATURES OF THIS CIRCUIT

In the illustrations accompanying this
article the arrangement of the apparatus can
be clearly seen and the constructor is advised
to follow the details as carefully as possible.
In the matter of inductances, it is of the

Receiver

By ROY LYSTER

The receiver here described by Mr. Lyster combines tuned-radio-frequency amplification, regen-
eration, and two styles of audio-frequency amplification.

this receiver should be of ‘the best.

utmost importance that they be placed in the
set in the same positions in which they are
shown in the illustration. 1t will be noticed
that the antenna inductance, L1 and L2, is
placed at right angles to the radio-frequency
transformer, L3, L4 and LS5. This is to
eliminate any chances of the annoying mag-
netic feed-back, which was mentioned above.

By reference to the circuit diagram it
will be scen that this receiver cousists of a
stage of tuned-radio-frequency-amplifica-
tion, a regenerative detector, and three
stages of audio-frequency amplification; the
latter being one stage of trans{ormer-coupl-
ed and two stages of resistance-coupled am-
plification. This combination in the audio-
frequency amplification stages, has Dheen
found to give very good results. It will be
noticed also that there are four binding
posts on the sub-panel; between them will be
seen a small switch, S2, which is intro-
duced so that the three stages of audio-fre-
quency amplification may be cut out and the
set operated on the first two tubes. The
switch, Si, is for the filaments of the first
two tubes.

The binding posts just mentioned are an

The two outside dizls turn
the wvariable condensers
and the center dial con-
trols the tickler coil, LS5.
The left jack is for a loop
antennz and the other two
are indicated in the circuit
diagram.

innovation in radio receivers, in that they
have been incorporated in the circuit to
accommodate experimenters, who wish so
very often that they had “a couple of stages
of audio” lying around some place, with
which they could try a new tuner, for in-
stance. By using these four binding posts,
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No. 1 is the loop antenna jack; 2 variable condensers; 3, threg-circuit tuner; 5, antenna coupler;
6, R. F. tube socket; 7, detector socket; 8, transformer coupled A. F. stage; 9, resistance coupled
’ A. F., stages; 11, switch, 82; 12, switch, S1; 13 and 14 jacks."

Photos courtesy of Bruno Radio Corp.
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The distance and quality properties of

regularly connected by jumpers, three stages
of audio-frequency amplification will always
be available to the owner of this receiver.
All that is necessary to convert this set intc
a laboratory amplifier is to disconnect the
two jumpers across the binding posts and
connect the output of the tuner under test
with the input side of the A.F. transformer.

CONSTRUCTION OF INDUCTANCES

For the construction of the antenna in-
ductances, L1 and L2, a bakelite or hard
rubber tube, 214 inches in diameter and
about 3 inches in length will be needed. On
this the primary is wound, consisting of 11
turns of No. 24 D.S.C. wire. On the same
tube is wound the seconclary, L2, having 54
turns of the same sized wire. As will be seen
from the accompanying illustrations, this an-
tenna coupler is placed on the sub-panel in a
horizontal position.

The radio-frequency transformer, which is
placed in a vertical position on the sub-
panel, uses a tube of insulation of the same
size as the antenna inductances. The prim-

ary, L3, has 11 turns of No. 24 D.S.C. wire,
and the secondary, L4, 54 turns of the same

size wire. It will be noticed from the wir-
mg diagram that there is a rotor, L5. This
inductance, for regenerative purposes, is
wound on a tube 14 inches in diameter, and
consists of 36 turns of No. 30 D.S.C. wire.
It must be so moimted that it may be ro-
tated with respect to the secondary of the
tuner, therefore it must be at the same end
of the tube on which L4 is wound The
adjustment of this inductance, L5, is made

121

LIST OF PARTS

1 Antenna Coupler, L1 and L2;
1 Three-Circuit Tuner, L3, L4 and

L5;
2 SLF. Variable Condensers,
.0005-¢f.;
4 Automatic Filament Controls;
1 A.F. Transformer, ratio 314:1;
4 Resistors; two 0.1 megohm and

two 1,0 megohm;

Variable Grid Leak;

Fixed Condenser, .00025-.uf.3

Vernier Dials;

Double-Circuit Jacks;

Single-Circuit Jack;

Standard Vacuum-Tube Sockets;

Fixed Condensers, 0.25-2f.;

Battery Switches;

Panel, 7x24 inches, and sub-panel,

214x24 inches;

Bus-bar, binding posts, flexible bat-
tery leads, etc.

Approximate cost—3$37.50.
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The five tubes of this receiver are put to excellent advantage, in that regeneration is employed as well as R.F. amplification.

from the front of the panel and is controlled
by the middle dial of the receiver.

WIRING PRECAUTIONS

The wires connccting these inductances
to the other apparatus in the receiver should
bhe very carciully rum, as it is here that the
troubles mentioned above may occur. It is
impurtant that none of these wires run
parallel to the others, and that they are as
far apart as possible. This does not mean
that they should be run all over the set, but
there is a happy medium of which the con-
structor must acquire the knack.

There are three jacks on the front pancl,
the one on the leit being for a loop antenna.
When a plug, connected to a loop, is in-
serted in this jack, it cuts out the amntenna
coupler and shunts the loop across the vari-
able condenser.  The middle jack is in the
plate circuit of the detector tube, for phone
reception of local stations. The jack on
the right is in the plate circuit of the last
amplifier tube, for loud-speaker reception.
In wiring these three jacks the utmost carc
should be exercised to see that good contact
is made, for it is here that many troubles in
receivers originate. In order to further sim-
plify this receiver all rheostats have been
omitted; there being installed instead auto-
matic filament controls.

In the last stage of audio-frequency am-
plification one of the new power amplifier
tubes may be employed to gond advantage.
The usc of a tube like this will increase the
volume of the output many times, and there
is very little additional expense. If onc
of these tubes is used, not less than 135
volts should be used on the plate, and suffi-
cient negative grid bias. In the circuit dia-
gram there is shown a separate “C” battery
for the last two tubes, thereby allowing
for the usc of a power amplifiecr. However,
if a regular amplifier tube is used, then the
same negative grid-bias may be used in
the two stages of resistance-coupled ampli-
fication,

The use of straight-line-frequency con-
densers is advisable, as the stations having

B
N the July, 1926, issue of Ranto News,
appeared an article by G. C. B. Rowe en-
titled “Tuhes Within Tubes.” In that article
we neglected to state that the yacuum tube de-
scribed. containing in addition to the thermi-
onic clements a complete resistance-capacity-

coupling system, is the result of work done
by Dr. Sigmund Loewe, on the thermionic

is especially commendable,

a lower wave-length may thus be tuned in
with greater case. They have a capacity
of .0005-#f_, and should he mounted as shown
in the accompanying illustrations, in order
that leads as short as possible may be runm,

r—%mqﬁwmmﬁ

The A.F. amplifier

An average antenna, about 100 feet In
length, may be used and the results will
compare very favorably with those from
any other set having an equal number of
tubes. The tubes to be used should be the

No. 4 is the grid condenser and leak; 10, the A.F. transformer; 15, 0.25 uf., fixed condensers;

16, automatic filament resistances.

The operation of this receiver is relatively
simple, as the two condensers have about
the same dial scttings for each station; and
the same stations should come in on identical
settings night after night. The adjustment
of the regenerative dial will not prove to be
a very difficult task; for, if a slow-motion
dial is used, very accurate adjustments can
be ecasily made. As has been supggested
above, a loop antenna may be used with this
set, a jack _being indicated for the purpose.

fa loop is not to be used, the inclusion
of this jack in the circuit is unnecessary
and it may be omitted.

Tubes Within Tubes

elements, and by Baron Von Ardenne, on the
circuit arrangement. This work was done in
the Loewe laboratories in Berlin.

In the same issue an article entitled “New
Radio Devices of Fixed Precision,” describes
a quartz resonator used for accurately de-
termining and measuring radio frequencies.

www americanradiohistorv com

The other parts are numbercd as on the opposite page.

201-A or 301-A type, as these will give as
good results as can be expected.

T is against the policy of RADIG
NEWS to publish the names of manp-
facturers or of makes of instruments in

connection with the apparatus described in
these pages, but this information will be
gladly given privately. If you are inter
ested in any special instruments described
here, address a letter to the 1 WANT TO
KNOW DEPARTMENT, enclosing
stamped return envelope. The names and
addresses of the manufacturers will be given
free of charge. —EDITOR

L e S e e UV

The original idea of the luminous quartz. as
employed in this device, is due to Prof. Giche
and Dr. Adolph Schicbe, both of the German
Bureau of Standards. These scientists
worked in conjunction with the laboratories
of the Loewe Radio Co. of Berlin, in the
development of the resonator.

AT N TN T
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Powerformer Combines ““B’’ Eliminator and

Power Ampelifier

Here is an article dealing with the new combination of power amplifier and “B” battery elim-
inator in one unit. This is certainly a step in the right dirfcn"on.

By D, E. HARNETT*

'

»

N interesting development in

new apparatus for the receiving
sets has recently been put upon the
market. It is a combination “B”
battery eliminator and audio-fre-
quency amplifier; and it should be
stressed that the amplifier is one
employing power tubes. This ac-
companying article is a general de-
scription of the unit; in forthcom-
ing i1ssues of RADIO NEWS there
will be found detailed construction-

al information—~EDITOR.

b1 B Tt

E have had our low-loss-condenser

fad, our low-loss-coil fad, our

T.R.F. fad, our neutralized-circuit

fad, our . (ad infinitum
. . « . fads; and now we are going to
have our period of enthusiasm for “elimin-
ators” of all sizes and breeds. The market
will soon be flooded with “eliminators” some
will eliminate and some will not, some will
be worth using and others will be fit only
for the junk pile. Some will be high-priced,
and others might without extravagance be
given away as souvenirs.

Next season will teach designers and build-
ers of eliminators more than could several
seasons of laboratory work: ior in the plac-
ing of eliminators in countless homes a mul-
titude of problems will arise and will be over-
come, which never would have been present-
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o . o
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These two diagrams illustrate how the impedance, into which a filter system of a “B” eliminator
works, varies with the type of receiver being energized by the eliminator.

Figure 2A represents a

filter working into the load furnished by a receiver having two stages of R.F., detector and trans-
former coupled A.F. Figure 2B shows the equivalent of the filter load furnished by a receiver

having two stages of R.F., transformer-coupled

ed in the laboratory where such equipment is
designed.
Eliminators can be made to function as

The inter:

the photo on the opposite page.

ior of the Powerformer is here shown. The n
o e pa The complete numbering system follows: 1,

those shown in

umbers correspond with
Power amplifier

transformer; 2, output jack (to loud speaker); 3, control switch; 4, pilot lamp; 5, input jack; 6,

and socket (UX-210); 8, rectifier tube and socket

UX-216B) ; 9, filter condensers; 10, filter resistors; 11, 12, filter chokes.

power ampli?er transformer; 7, amplifier tube

®Research Engincer, Pacent Radio Corp.

www.americanradiohistorv.com

detector, and a resistance-coupled amplifier.

perfectly as practical operating conditions de-
mand. This has been known for a long time.
Fundamentally they are not new; so that it
is not mainly the electrical design, but the
adaptation of that design for quantity pro-
duction, and the efforts of the manufacturer
to keep his costs within bounds, that will pre-
sent the greatest problem. :

An eliminator, designed to furnish a
steady, direct current when connected into an
alternating-current main, consists of two
principal elements; viz., a rectifier of some
kind, and a filter. There are various kinds
of rectifiers, all of which have different char-
acteristics, and some of which are better
under one set of conditions, and some under
another ; some have fairly good voltage char-
acteristics, and others no well-defined char-
acteristics at all.

As regards the filter; the design of a good
filter to attenuate small alternating voltages,
within given frequency bands, is not a diffi-
cult matter when there is no direct current in
the circuit, but in eliminators of the type we
are now considering the problem is compli-
cated by the fact that a considerable amount
of direct current must be passec. This con-
fines the design to those types of filter which
have no condensers in either line, but only
across the line; and at the same time recuires
tl.at the impedance coils used in the line have
hiigh impedance to the A.C. voltages and low
resistance to the D.C.

The design of climinators is further com-
plicated by the fact that they have to work
under varying conditions. The terminal im-
pedances, connected to such a network as a
filter, have considerable to do with the man-
ner in which the filter acts. To be more ex-
plicit, let us refer te Fig. 1. Here we have
a source of electromotive force acting into
the network of the filter, and the filter acting
into a load. We can analyze it very well as
a transmission line, in which the impedance
of the source of electromotive force (or
transmitter) is ZT and that of the load (or
receiver) is Zr. There must be a definite as-
certainable relation between these two im-
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pedances, and likewise between either of these
impedances, and the end (or terminal) impe-
dances of the filter, in order that the filter
may be made to function pronerly.

Now, the impedance of the source pre-
sents no serious difficulty, for this can be regu-
lated by the manufacturer in the design of
the power transformer; but the problem of
the load impedance is a serious one. In one
case the eliniinator will be called upon to
supply energy for a five-tube set, having two
stages of R.IY, a detector tube and two stages
of A.F. amplification. The “B” voltage has
to act through the plate resistances of the
two R tubes, paralleled by the plate re-
sistance and transformer impedance of the
detector and first AF. stages, and also paral-
leled by the impedance of the last stage,
which consists of 1he tube resistance in scries
with the impedance of the telephone or loud

speaker. The situation is represented in Fig.
7 A

VARIATIONS IN THE LOAD

To see the exact idea we mean to bring out
here, glance at Fig. 2B. Here we have a
T.R.F. amplifier working into a dctector
which is transformer-coupled to a three-stage
resistauce-coupled ALY, amplifier. In this,
as well as in [Fig. 2A, rp represents the plate
resistance of the tube. In Fig. 2B r: repre-
sents the coupling resistance in the AF. am-
plifier. It is plainly evident from these two
figures that the load impedances connected 19
the filter tcrminals are not the same in both
cases; whereas the impedance connected to
the input of the filter is the same, as this is
determined solely by the power transformer.
It is possible that this variation in the load
impedance among other things accounts for
the fact that certain eliminators will work
well with some receivers and not so well
with others. There is no doubt that after
a little more experience in this line such
problems will he found less serious.

The matter of power amplification has
heen under discussion for quite some time,
so little will be said concerning it here. The
outfit described in this article consists of a
“B” bhattery eliminator and a power ampli-
fier worlking off the same transformer. The
wiring diagram is shown in Fig. 3. The
alternating voltage from the house-liglting
system is impressed on the terminais of the
transformer shown at the left; and when the
swilch is closed the pilot light indicates that
the system is in operation,

A CURRENT-SUPPLY SYSTEM

The transformer consists of a primary and
three secondary windings.  One winding
feeds into the rectifier-and-filter circuit: the
rectifier tube is a UN-216B. the filament of
which is energized hy one of the low-voltage
windings of the {ransformer. The upper or
I>— line of the filter is commected directly to
the high-voltage winding; while the lower
or 14 line is connected to the middle of the
rectifier-filament winding. The filter is the
ustal low-pass tlter, the maim problem in the
design of which lies in the values of the im-
pediances.

The output of the Hlter is connccted to a

v BT R s e

A commercial form of the
Powerformer, completely
enclosed in a metal case.
The front part of the cas=
tilts forward, as shown, to
enable the operator to re-
move the tubes. The pilot
lamp within lights up a
red indicator, shown im-
mediately above the con-
trol switch.
Plotos courtesy of Pacent
Radio Corp.
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age is not taken from tine resistance con-
nected directly across the positive and nega-
tive leads from the filter. o It is taken from
a fourth resistance for the purpose of loos-
ening the coupling between the detector and
the first A1, amplifier by means of the extra
resistance, so that A.F. regeneration and
other difficulties may be avoided. All these
tappings are by-passed hy condensers of ade-
quate size.

In the upper portion of the diagrant is
shown the circuit of the power amplifier.
This is a UX-210 tube, the filament of which

| L A(+] L:)ilo SPLAKER
ux-210 i }__J" -
7 E |

Fig. 3. The circuit of the L[

Powerformer. Lower left to i

right, the power transformer 2 |
followed by the rectificr tube |
and filter cireuit. Above the

Ux-216 B

L =
l T 3 Tk
L_f_an AMp

filier circuit is the circuit of f !

the power amplifier with in- i

put and output transformers PFLOT |l
and jacks. e

" ST I IIDTAUTETE G RO
series of resistances which enable various
voltages to be tapped off. It will be noted
that there is a resistance connected in series
with the lower (or B4) line of the filter
and the voltage-amplifier tap. The reason
ior this is that the transformer has been
designed to furnish about 385 volts, to oper-
ate the power amplifier (at the top of the
diagram) properly; and only about 90 volts
is required to operate the amplifiers in the
receiver to which the eliminator and power
amplificr are conuected. It will be noticed
also that the tapping for the detector volt-

is energizell by one oi the low-voltage wind-
ings on the power transformer. The grid
return of the power tube is counected to tha
mniddle of the winding which encrgizes the
filament. In this niddle tap is connected a
resistance, which determines the bias on the
grid of the tube, and is properly by-passed
by a large condenser.

An extension cord with a plug on cach end
connects the output of the radio receiver to
{he jack shown at the upper left of Fig. 3.
This is connected to the output of the power

(Continwed on page 276)

Another view of the Powerformer,
given under the photo on the opposite page.

The numbers in this illustration correspond with the numbers
For. both. of these views the metal shielding case has

been removed, and the tube platform “hung in air” to clearly show the arrangement.

www americanradiohistorvy com
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Alleviation of Static

By L. W. HATRY

In this article Mr. Hatry gives some information concerning the reduction of that bug-bear of
the radio fan, static. This field of effort is a worthy one for experimenters, as there is much to

ERHAPS this article should start

with a cheerful statement, of the

customary nature, regarding the vast

amount of scientific effort expended
in attempting to solve the bafiling question:
“Why can't static be eliminated?” Of course
it should be pointed out that the earlier ef-
forts were aimed at elimination, whereas
the later ones have been devoted to the
more practical attempts at alleviation; or,
in other words, to a reduction of the static
so that the desired reception can be obtained
in spite of the interference. There is no
reason to avoid the subject of “elimination,”
except that “it can’t be done.” This article
will therefore be confined to practical
methods for alleviation of the nuisance, and
will avoid expensive and complicated
schemes,

A HINT FOR “HAMS”

A opractical, yet simple, scheme which is
sometimes unusually effective is shown in
Fig. 1. Yes, it seems absurd; it is merely
a tuned antenna circuit, yet few of the
less difficult arrangements will better it.
The average short-wave receiver has a fixed-
tune primary or antenna circuit. Static is
as bad with a tuned as with an untuned ar-
rangement; but the signal is definitely im-
proved by the use of tuning in the antenna
circuit. However, the use of tuning is not
the only trick; it is necessary to adjust for
very loose coupling, which cuts the volume
of the static much more than that of the
signal.

This loose coupling may seem excessive,
but a special plea must be made to stress its
importance. The sacrifice of signal strength
reduces the static to an even greater degree.

It is practically impossible to reduce this
looseness of coupling to definite figiires. Coil
fields differ so with dimensions and trivial
changes, antenna resistance likewise; and
the resultant of these two variables is a
coupling, for the purpose of static alleviation,
for which there is no hard and fast rule. -
The important thing is to loosen the coupling
to such a point that resonating the antenna
has no longer any particular effect upon os-
cillation and does not demand a consequent
“Increase” in the adjustment of its control.
When your antenna coupling has reached
that degree, you will begin to realize an
alleviation of static,

EASIER IN CODE WORK

Let us resolve the problem to an under-
standable position. Static elimination sounds

be ascertained along these lines.

impractical ; it is unreasonable to suppose
that a thing so nearly in the exact nature
of the received signal can be completely
eliminated without completely eliminating
the signal also. It may possibly be done,
some time; but let us face the facts as we
understand them. The thing to be done is
to reduce the static, if it completely destroys
signal intelligibility, to a degree that will
permit signal reception. This is less diffi-
cult for radiotelegraphy than for radiotele-
phony. A constant and steady tone f{re-
quency is, at least theoretically, possible in
radiotelegraphy; and it can be made suffi-
ciently distinct from static, to permit differ-
entiation and be read, by its tone alone.

In fact, the adjustment for constant tone,
and the use of tuned audio transformers,
is mainly to accentuate the advantage of
the tone in contrast to the notable lack of
it in static discharges. The manifest ad-
vantage of telegraphy over telephony in this

- X
VARIABLE RESISTANCE =
L FiG. 2

A variable resistance in series with the second-
ary of the tuner is ah slimple thing which citen
elps.

matter is great; it may be estimated safely
that static of ten times the severity neces-
sary to stop phone reception will not pre-
vent successful telegraphic communication.
We need a signal-to-static ratio that permits
signal intelligibility, nothing more.

USE OF RESISTANCE IN SECONDARY

To obtain this reduction in ratio, we
may take advantage of a number of things.
One has been mentioned, the tone-frequency
of the received signal; another is the fact
that the received signal has its radio fre-
quency resonmance. This latter, however, is
more or less useless because of the fact that
static, being nearly without period, serves to
shock (or impact) the secondary circuit into
oscillation at its own frequency, which is
of course that of the received signal. Loose
coupling partly aggravates this; but, for

S
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By incorporating traps in the A.F. amplifier, as well as the R.F., the static annoyance is greatly

alleviated.
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A tuned antenna circuit, such as the one above,
helps greatly to reduce static.

all that, the signal itself, because it is a
sustained frequency, fares better than the
static.

If the static comes through too well, it
is because of the low resistance of the
secondary circuit, and this may be overcome
by a variable resistance, as shown in IFig.
2, It may seecm foolish to add resistance
to a circuit where it should be kept low,
but it must be done. It is not too easy to
prescribe the exact resistance required; it
should be of a type permitting a complete
cutout to leave the tuned circuit at its own
minimum. One variable to 400 ohms is suffi-
cient, and may be made practically non-
inductive by winding in a special fashion.
Any varidble 400-olun resistance will do if
the tuning effect is recognized and compen-
sated by the tuning condenser.

FILTERING THE A.F. END

Every precaution has been taken with the
set to preserve the signal in preference to
the static, at the R.I'. end; the same must
be done at the A.F. end. A means of doing
this is shown in Fig. 4, which shows a tuned
choke or trap filter. \With the constants
specified, only the frequency to which the
trap is tuned, about 500 cycles, gets satis-
factorily past to the amplifying transformer.
Others are shorted mainly through the trap
and avoid the transformer. The odd and in-
different static discharges are thus reduced
below their usual volume; while the average
C.W. note may be adjusted properly for
effectiveness.

Beyond this we cannot go, except to
multiply our traps by using more audio
amplification and repeating the trap in each
stage, as shown in Fig. 5. While this
proves very effective for telegraphy, it be-
comes both cumbersome and expensive when
carried out to any considerable extent. The
“ham” who is after the most effective way
to improve his receiver at minimum expense,
however, will not neglect an opportunity to
install traps of the type shown.

Details for a home-made inductance coil
of the correct size are shown in Fig. 6
the coil is wound with 2300 turns of No. 33
enameled wire. The air gap is necessary to
preserve the inductance at the proper value,
one henry. The usual transformer iron is
used in the core. Two of these, and two
fixed condensers, will make a pair of first-
class traps in a two-stage amplifier.

FOR THE BROADCAST FAN

Of course, it is obvious that the con-
nections outlined already are usecless to the
broadcast fan. “Music,” consisting entirely
of 500-cycle effective reproduction, would be
only noise. This washes from our slate
one of the most effective means of bettering
the signal-to-static ratio. Yet the fight must
£0 on.
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Static must Le rcduced in the A.F., as well as
the R.F., awplifier. Here is one method.

There is the old, and well known, scheme
of a crystal detcctor connected between an-
tenna and ground, across the terminals that
serve as inpnt connections to the set, as
shown in Fig. 7. What happens is merely
a reduction of the peak discharges to pre-
vent the exceedingly heavy crashes that
now and then dull the sensitivity of the ear.
This at times creates a very satisfactory
illusion of Dbettering the signal-static ratio,
but at others scems to have no particular
effect. Briefly, its theory is that the “‘square=
law” response of the detector in the an-
tenna circuit wastes a lot of cuergy in the
peak disclrarges, as it would if the resistance
dropped in geometric progression; but the
lower signal voltage is very little affected.
In practice it scems that this happens.

There is much said i favor of the loop
as a means of improving the ratio. The
recommendation is generally to obtain in-
creasing scensitivity  in the  receiver by
the use oi R amplification on the waves
which permit it directly; or of the super-
lieterodyne R.IF. amplification for the shorter
wave-lengths. Practically, the gain through
the use of the loop is not appreciable, for
thie increased sensitivity of the receiver scems
to bring the static up to its usual level,
There is no apparent discrimination between
static and signal in the receiver itself,

UNDERGROUND ANTENNA IS EFFECTIVE

If the loop fails, there is one thing which
does not, if one is in a situation to use the
device, and that is the underground antenna.
In some of the worst possible weather a
good underground antenna will register no
extrancous disturbance. -1t should be both
long and well-insulated. One consisting of
the ordinary rubber-covered wire can be
used for a short time, but the covering will
deteriorate and become very unsatisfactory.

A more thorough job is done by using a
garden hose, with thick walls and good rub-
ber, with te 2nd sealed, as shown in Fig,
8. Such an installation will last a very
long time. Permanent underground antennas
may be installed in tile conduits, or in metal
pipe, buried two feet to six inches under the
surface of the earth. The ideal underground
antenmir system must be a radial one, since
the antenna is directional lengthwise.

A single wire may be instalfed, with a
right-angle turn, to permit of more general
reception than is possible from one running
in only onc direction. Of course, the
underground antenna docs not pick up as
well as the aerial, but this may be made
up by amplification, very profitably. It is
most uncanny to find very mild static, ex-
cellent signal strength and very pleasing
reception in the midst of a thmder storm;
yvet it is possible with the underground an-
tenna,

This system is impracticable, liowever. for
most of the cxperimenting hroadcast fans;
and it is doubtful to what extent they can
make usce of it, particularly in the case of
the large installations which are necessary
for reception on the long wave-lengths,

SETTING STATIC TO “BUCK” ITSELF

For the average fan, a number of things
may be suggested as worthy of experiment,
One static “climinator,” which is as nearly

satisfactory as any, uses a transformer with
a double primary winding, connected to a
double detector system. The latter is coupled
to a single antenna, so that one detector is
tuned to the desired signal plus the static,
and the other to the static without the signal.
The primary wincdings of the double trans-
former are counccted to oppose each other.
The result is a reduction of the static,
which comes in equally on cachi opposing
primary, but no great effect upon the signal,
whichh comes in only on one primary, and
thus is put through to the amplifying tube or
tubes to the desired velume. The general
scheme is shown in IFig. 9.

In general, this system has proved very
unsatisfactory, because the direct current
through the transformer windings results
in too great magnetic inertia. The proper
method of connecting the balancing trans-
former for the most satisfactory effect is
shown in Fig. 9-A. It is unfortunate that a
specially-wound transformer is necessary.
There are many schemes of the same general
nature, designed to balance equal and oppos-
ing, and consequently self-cancelling. statics;
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Here are showa details for 1 home-made choke
coil, that car be shunted with a condenser, as
shown in Fig. 4, for a flter.

while permitting the signal to go in from
one side unchecked. In the main, these are
quite useful if one is not deterred by the
cxpense.

EFFECT OF LONG, LOW ANTENNA

Other things often suggested are simple
tricks, of varying degrees of value, A long,
low antenna is often a very satisfactory re-
ducer of interference and static; and a short
high antenna is often said to be of similar
merit, in comparison with a long one of the
same height. I'rom the writer's experience,
he cannot agree with this latter assumption,
except in the case of the set which (as the
average one does) makes no allowance for
different antennas, and nmwust be fitted with
one according to location, weather and other
variables. The low antenna, however, with
any sct capable of taking full advantage of
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The use of an underground antenna (details
shown ahove) preveuts excessive static from
drowning signals.

it, has invariably resulted in some improve-
ment of the signal-to-static ratio. This is
aside from the well-known Beverage an-
tenna; amd being shorter than the latter, it
is less directional. Briefly, double the for-
mer antenna length at about half the former
height is a practical dimension; although
even greater length is preierable if the height
is reduced a half. The set used on such a
long, low antenna should have an antenna
circuit tapped to allow for coarse tuning,
and a coarsely adjustable degree of coupling
between the former and the tube circuits.
This paragraph is intended to place emphasis
on the merit which, in the writer's opinion,
the longer and lower antenna has i these
respects.

USE OF BALANCED CIRCUITS

Other ideas for alleviation of static are
based on similar principles to those ex-
plained above. In the \Wheatstone hridge
circnit (Fig. 13) a current frem X to Y will
not affect the indicator, I, if the two paths
indicated by the resistance symbols are equal
and proportionately divided. Althougl the
radio circnits are less simple, the principle
is the same. In Fig. 10-A we have a doubly-
branched circuit with opposing E.NLFs. pass-
ing through the two halves. If the paths
provided are equal in imnedance, the two
forces will cancel, and nothing will appear
across the indicator, I, as hefore. Most anti-
static schemes have employed this principle
1M various ways.

One practical scheme of balancing sug-
gested, that of Fig. 11, is obhviously for a

(Continued on page 260)
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= FIG. 7
This use of a crystal will reduce the peak dis-
charges and prevent the heaviest crashes in the
phones,
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By a “bucking”’ system. employing two crystal detectors, as showa abovs, static can be greatly re-
duced, due to the opposing windings of the inductances in the antenna circuit.
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Overioading the Audio Amplifier

HEN this series of articles on

audio amplifiers was begun the

writer did not stop to think how

complex it would turn out to be,
The study is leading us into many questions
which have never occurred to us before; this
is just as well, however, for the research is
turning out to be very interesting, and very
much worth while,

The readers of this series of articles {of
which this is the fourth) may be beginning
to womder: “When are we going to read
about the construction and design of am-
plifiers?” It is probable that the study of
the characteristics of the different kinds of
amplifiers will be begun in the next issue of
Rapio News.

But, before discussing the amplifier
characteristics, it is necessary that we should
completely understand what 1s required of an
amplifier and what difficulties we may meet,
in both its design and its operation. It is
for this reason that we have discussed at
such length the subjects of overtones or
harmonics, distortion, means of illustrating
the characteristics, etc., in our previous ar-

ticles. In this article we will discuss the
causes of ovcrloading the amplifier, the
80 f~ — ]
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The input capacity of a tube depends on the re-

sistive load in the plate circuit. How it varies

with this resistance, for a 201A tube, is shown
in this curve.

effect of this overloading on the quatity of
reproduction, and consider somewhat the na-
ture of the load as it affects the output of
the amplifier coupling device.

The last subject will be dealt with but
lightly in this article, for it will be consid-

By SYLVAN HARRIS

Contim.zing the sér{es ?y Mr. Harris, this article discusses some of the conditions that are met in
the design and operation of aud_m-frequency amplifiers. The salient point here expressed is that,
contrary to the general assumption, audio amplifiers do not work into open circaits, but into

surprisingly low impedances.

ered more in detail later on when we discuss
the amplifier circuits themselves. It is ne-
cessary to introduce the subject beforehand
in order to make the following article intel-
ligible.
INTERNAL CAPACITY OF A TUBE

To begin, then—Iet us look at Fig. 1. Here
we have two electron tubes coupled by an
amplifier coupling device, which may be an
audio transformer, or a network of various

J 1
=
AMPLIFIER
COUPLING
DEVICE
& o o

An_amplifier coupling device is connected at

its input side to the impedance of the plate cir-

cuit of the tube preceding; on its output side

to the impedance of the grid circuit of the suc-
ceeding tube.

combinations of resistors, condensers, and
impedances. The action of the complete am-
plifier is so complicated that, in order to
simplify the problem, assumptions are gen-
erally made on the basis of ideal operation.
To be specific, since in the ideal clectron-
tube repeater (or amplifier) no current is
supposed to flow between the grid and fila-
ment of the tube, it is supposed that the in-
put impedance of the tube is #itfinite.

In general, the grid of the tube is made
sufficiently negative, by means of biasing
batteries, so that no convection currcnt flows
between the grid and filament, This biasing
does not, however, prevent the flow of alter-
nating current through the condenser formed
by the grid and the filament. In other
words, the grid and filament can be con-
sidered as two plates of a condenser; and it
is well known that current will flow through
such a condenser when an alternating poten-
tial, such as the signal voltage, is impressed
across its terminals.

It has been shown (J. M. Miller, U, S.
Bureau of Standards, Scientific Paper 351)
that the input impedance of an electron tube
may be represented by a capacity in series
with a resistance. Furthermore, it has been
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The circuit of an electron tube may be represented as a network composed of resistances and

capacities. C; is the grid-filament capacity, Ca the plate-filament capacity, Cs the grid-plate capac-

ity, rp is the internal-output impedance (or, simply, the plate resistance of the tube), and ue; is
the emf developed in the plate circuit by the alternating voltage on the grid.
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shown (ibid.) that this capacity is not the
simple electrostatic capacity existing between
the filament and grid, but is much greater;
as the capacity existing between the grid and
plate and that between the plate and fila-
ment have an effect on the input capacity.
The idea is illustrated in Fig. 2A and the
equivalent electrical network in Fig. 2B.
The voltage #es shown in Fig. 2B is the
voltage developed in the plate circuit of Fig.
2A by an alternating input voltage es.

FORMULA OF INPUT CAPACITY
If the capacity of the network be measur-
ed between the points a and b (Fig. 2B),
the apparent input capacity of the tube will
not be merely C; but will be

Ce=GC+C, (1 +L)
e + Te

in which Cg is the apparent input capacity,
C: is the grid-filament capacity, C, is the
grid-plate capacity, # is the wvoltage amplifi-
cation constant of the tube, rp is the plate re-
sistance of the tube, and ro is the resistance
of the load in the plate circuit. This load is
not shown in the figure; in a resistance-
coupled amplifier re would be the resistance
connected between the plate and the “B” bat-
tery; in a transformer-coupled amplifier it
would be the resisfance (not impedance) of
the transformer.

Now, to investigate the magnitude of this
input capacity for the UX-201A tube, the

|
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This curve shows how the reactance, due to the
input capacity of a tube, vari¢s with the fre-
quency, for various resistive loads in the plate
circuit. Note that over the most important
part of the acoustic-frequency range, the re-
actance may be less than one megohm.

following constants have been assumed for
the sake of argument:

C: 10 anf.

C, lg auf.

“
Ce 10,000 ohms
These values are likely to vary in different
tubes, and with different plate voltages; but
they will at least give us a fair idea of the
magnitude of the input capacity, when sub-
stituted in the expression given above. From
these values the curve of Fig. 3 was com-
puted for different values of load resistance.
varving from zero to 100,000 ohms. The
latter value of the resistance is probably the
greatest that is used in resistance-capacity-
coupled amplifiers: and of course zero re-
sistance is much lower than the resistance
of transformers. It is evident, then. that
this curve covers all practical cases for the
tube in question; and it shows that the input
capacity may be as high as eighty micro-
(Continued on page 288)
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A Plug-in-Coil Short Wave Receiver

By A. P. PECK

Real low-loss construction, convenient placement of parts and an easily accessible coil mount-

&

QUTPUT
o

L

@-1000 )

-

FIG. |

Circuit diagram of the interchangeable-coil short-wave recciver. The parts are numbered in cor-
respondence with the apparatus shown in the lower illustration.

OR a good many months, the writer

has been butlding and testing various

types of short-wave receivers in an

endeavor to ascertain the best pos-
sible way of making a set of this nature,
that will yet be simple in construction and
that the average ham can build without the
lcast bit of trouble. (f the several types
made and used, that described in this article
and illustrated here is the one, using home-
made coils, which seems to give the very best
all-around results. There are several desir-
able features incorporated in this set, and
among them are the f{ollowing:

Absolute freedom from body capacity:
this is obtained by placing both variable
condenser rotors at ground potential, as can
be seen from the circuit diagram (Fig. 1).

Low-loss construction: the coils have a
minimum of dielectric in their ficlds and they
are spaced well away from the variable
conclensers, so that the fields of the coils
will not interact with the metallic parts of
the condensers.

Fase of tuning: onc tuning control and
one regeneration control are all that are
employed.

Stahility of operation: once the variable
grid-leak is adjusted, and the operator learns
how to tune the set, he can always set it
at any desired wave-length without any
trouble whatsoever, and be sure that the
set is operating at its best.

IKase of construction: the coils, about the
best that can be built, are very simple to
make,

Flexibility :  several sets of coils can be
made up to cover all the amateur wave-
length bands.

It will be noted in this article that no
definite data are given, relative to the
various sets of coils to be employed. This
is Decause these are more easily ascertained
by the builder after the set has been placed
in operation. Each variable condenser em-
ployed will require a slightly different scc-
ondary coil and, therefore, the experimenter
can go right ahead and work out the con-
stants for coils to be used with the par-
ticular type of variable condenser that he
cemploys,

SELF-SUPPORTING COILS
Reierring to the illustration shown, the

coils held in place by the binding posts
are designed for use on the 40-meter amateur
band. In actual practice, the tuning range
of the set with these coils is from 32 to
48 meters. This band is spread over 100°
on the dial; and it is thercfore obvious that
the various stations received will be spaced
quite far apart and the result will be less
jamming of signals. One of the coils shown,
No. 1, consists of 4 turns wound in hap-

hazard {fashion and bound together with
thread. This is the primary or antenna
coil. The other coil made in the same

mauner, using 6 turns, is the plate coil, No.

ing are features of this multi-weave short-wave tuner.

245
3. No. 14 DCC. wire s used for all
inductances. Since low loss is not a neces-

sary feature in the antenma and tickler cir-
cuits, it is entirely possible to wind the
coil in the bunclied fashion shown without
detracting from the operating qualities of
the set.

In the secondary coil, however, low-loss
construction is quite necessary and entirely
desirable.  Therefore, the coils were wound
in the special form shown, No. 2. It will
be noted that the turns are spaced and the
distance between cach turn should be ap-
proximately cqual to that of the diameter
of the wire. Even slightly greater spacing
will not do any harm; but it will reduce
the total inductance value and, therefore,
another turn or two may be required. For
the 40-meter band, with the five-plate tuning
condenser illustrated, 7 turns were used on
the sccondary and the coil was tapped at
the fifth turn from the filament end. The
method of tapping was merely to scrape the
insulation from the wire at the point where
the tap was to be fastened, and then solder
a short piece of bare wire to this point. The
reason for this tap 15 so that the tuning
band could be spread out further on the
dial. It 1s very advisable to experiment
with the exact location of this tap until
the wave-length band to be tuned in is lo-
cated in the desired position on the dial.

From the data given for the 40-mcter
band, the neccessary number of turns for
the other bands can easily be worked out.
For the 20-meter band, use approximately
half the number of secondary turus necessary
for the 40-meter wave, and only 3 turns in
the antenna circuit. Reduce the number

(Contimted on page 290)

Top view of the completed short-wave receiver. The parts are: 1, antenna coil; 2, secondary coil;

3, plate coil; 4, .000125-uf. variable condenser; 5, .00025-uf. oscillation.control variable condenser;
6, variable grid leak; 7, .00025-yf. grid condenser; 8, rheostat; 9, R.F. choke; 10, detector and

11, “A” battery switch.
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First Prize

IMPROVING THE SINGLE CIRCUIT
By DAVID JENKINS

In spite of the campaign against the single-
circuit tuner, there are still many in use and
there are several makes yet on the market.
Besides radiating easily and causing inter-
ference with other sets, they do not usually
tune sharp enough to eliminate unwanted
stations. Various ways of stopping this by
changing the set to the so-called three-cir-
cuit have been published, but these usually
require changes inside the set. Here are
shown two methods of changing a single-
circuit to a three-circuit, without tampering
with the inside wiring at all.

Fig. 1 shows the simplest way and prob-

2 TOCOIL 1,
BRASS
STRIPS
e ]
o
FIBER SWITCH

Details and connections for the contact strip
which is placed between the switch blade and
one of the points.

ably the best. The antenna is disconnected
from its terminal and the antenna and ground
terinals are connected by a short piece of
wire. This shunts the variable condenser
across the tapped inductance. The induc-
tance switch is usually so connected that
turning it to the right increases the number
of turns of wire in the circuit. The set-
ting of this switch must be found by trial
but it will usually be at about the fifth tap
from the left, and cut in about fifty turns.
A piece of flexible wire (tinsel cord) is
connected to the antenna lead-in wire and a
small brass clip is soldered to the other end
of the flexible wire. This clip is to connect
with one of the switch points and should
usually be clipped on the first switch point
to the left of the switch lever. This will
put about ten turns in the aerial-ground cir-
cuit, which will make it similar to the
Haynes circuit.

Another method which employs an ex-
ternal coil is shown in Fig. 2. The coil used
has thirty turns, tapped every five turns.
A piece of thin fiher or cardboard, with a
thin brass strip held on each side with thread,

Prize Winners
First Prize $25

Improving the Single Circuit

By DAVID JENKINS
410 Washington St., Xenia, Ohio

Second Prize $15

An Easily-Made Trouble Finder

By ARNOLD D. FINLEY
429 Broadway, Somerville, Mass.

Third Prize $10

Plug-In Coils for All Waves

By R. F. STARZL
Box 347, Le Mars, Iowa
All  published Wrinkles, not winning

prizes, will be paid for at the rate of two
dollars each.

The next list of prize winners will be pub-
lished in the November issue.

B0 s s e 1 s 10 " e

is made so that it will slip under the switch
blade, with one brass strip making contact
with the switch point and the other strip
making contact with the switch blade. Pieces
of tinsel cord are soldered to each of the
brass strips. Each cord is connected to one
end of the coil, placing the coil in series with
the coil in the set.

Second Prize

AN EASILY MADE TROUBLE
FINDER )
By ARNOLD D. FINLEY

The writer had seen various construc-
tional articles on radio trouble shooters, but
most of them called for expensive appar-
atus to complete the unit. They were no
doubt excellent trouble shooters, but he
could not see spending eighteen dollars or
so when more than likely the device would
not be used enough to warrant the expendi-
ture.

It appeared that one should be able to
build a good trouble shooter, at a compara-
tively low cost, which would be accurate
enough for most cases. Finally the writer
designed one which, as it happened in his
case, cost nothing at all. If your junk pile

-———————————|

N\

| |_]‘.—AERIAL
|I o )
The circuit arrangement for
the single-circuit receiver.
It will be noted that the ae-
rial and ground posts are
connected together and the
aerial attached to the con-
tact strip.
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is any good at all this outfit need not cost
you more than a dollar; but even if you have
no junk pile, and have to make or buy every
part, the total cost should not be more than

$2.50.

The panel layout (Fig. C) shows a stand-
ard galvanometer used as an indicator; but
later on we shall find that a good indicator
can be made from a fifty-cent pocket com-
pass,

The following list of parts includes the
pocket compass. If you wish to use a
standard galvanometer the cost will be from
seven to nine dollars more.

1 4 by 514" panel.

i Sing)le-pole single-throw switch (panel

size).

1 Single-pole double-throw switch (panel

size).

4 Binding posts.

1 1%-volt flashlight lamp.

FIG. C

Details and diagram of the Trouble Finder.
The galvanometer imade from a compass is
shown at Fig. A,

1 1%4-volt flashlight cell (flat type pre-
ferable).

1 Porcelain lamp socket.

1 Pocket compass (light weight and one
that swings easily),

4 Wood screws.
Cabinet, size of panel and 334" deep.

To make the galvanometer, wrap a thin
piece®of cardboard half an inch wide around
the compass as shown in Fig. A, and on it
wind a few turns of No. 35 or 38 S.C. wire.
The exact number of turns will depend on
the resistance of the phone or loud speaker
which you will probably want to use in this
test circuit. The writer used ten turns of
No. 40 wire, The connections are taken
from the ends of this coil, and the instru-
ment is connected into the circuit as shown
in Fig. B, so that it can be placed in series
with the flashlight battery and test prongs
by closing the L switch.

The diagram shows the position of the
parts on the panel quite clearly. The gal-
vanometer is centered 2 inches from the left
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side and 2 inches from the bottom of the
panel. The switches are placed 3g- and
134 inches from the right side respectively.
The center pivots of the switches are 2
inches from the bottom, but the remaining
holes will have to be drilled for your par-
ticidar switches. The light is 114 inches
from the side and 14 inches from the bot-
tom. The binding posts are 114 and 214
inches from the right side, and 34 inches
from the edge of the pancl.

The flashlight cell is mounted on the in-
sice of the cabinet by means of a piece of
brass, bent to fit around the cell and fastened
down to the vabinet.

All the connections are shown clearly in
the wiring diagram of Fig. B.

Twao test prongs should now be made, to
attach to the two binding posts so marked.
A scction of braided lamp cord or telephone
wire will do very nicely. Solder a section
of bus-bar wire about 8 inches long to cach
of the wires. It is a good idea to wind some
clectrician’s tape around a portion of the
wire and the bus-bar to serve as handles.

Now let us see what this outfit will do.
Space does not permit a complete treatise on
trouble shooting; hence only the points
which concern this instrument will be con-
sidered.

Testing Coils: With GP switch open
and I. switch closed, touch the terminals of
the coil with the test prongs. If the lamp
lights it indicates that the coil is not open-
circuited. If the lamp fails to light there
is an open circuit, probably a broken wire,
and the coil should he re-woumnd.

Variable Condenser: Disconnect onc of
the leads to the variable condenser (if it is
motnted in a set) and with the switches in
the same position as mentioned above fasten
the test prongs to the two condenser con-
nections, Slowly rotate the plates of the
condenser through the full 180 degrees. If at
any point the lamp lights there is a short
circuit, indicating that one or more of the
rotor plates touch the stationary plates, It
should be easy to find at what point or points
they touch. They can be bhent back into
their proper position with a screw driver.,

Fixed Condensers: With the switches
still in the same position touch the test
prongs to the two condenser terminals. The
Jamp should not light if the condenser is
all right. If the lamp does tight the con-
denser is shorted and should be replaced.

Phones or Loud Speaker: Open the L
switch and close the GP switch at G. Touch
the terminals of cach phone separately and
watch the galvanometer closely If the fine
wires compusing the electromagnets in the
phone are unbroken, there should be a
noticeable deflection of the galvanometer
necedle.  If, with cither phone there is no
such deflection, then the phone must be re-
paired or replaced.  After this, the plones
should De tested together, by touching the
test prongs to the phone tips. There should
be a defiection of the galvanomneter needle
in this case also, providing the phone was
found OK on the previous test. If there is
no deflection, the plone cord is defective
and must be replaced. A loud speaker is
tested in the same manner as a single head-
phone.

Noisy Batteries: With the L switch
open and the GI* switch at P, put_ the phones
in at the posts marked “phones” Now
touch the terminals of the hattery to be
tested with the test prongs and listen in the
phones. Thiere should be one loud click and
no more. Lf intermittent noises are heard
it is a sure indication that the battery is in
a state of deterioration. In making this
test, be sure that the test prongs male per-
fect contact with the terminals of the bat-
tery, and that the phones make good con-
nection with the binding posts.

Auy portion of a circuit can be tested

for an open circuit with this trouble shooter
by placing the switches in the positions in-
dicated for testing coils. If the circuit under
test is OK, the lamp will light. If there is
a poor connection in the circuit the lamp
will flicker. ’

Third Prize
PLUG-IN COILS FOR ALL WAVES
By R. F. STARZL

After constructing several so-called all-
wave receivers, the writer has decided that
the best way to cover all wave-lengths, with-
out an attendant loss of efficiency, is by the
use of removable coils, covering compara-
tively narrow bands of wave-lengths. About
eight such coils will cover a range of from
10 to 1500 meters.

The same object can be attained by using
a large tapped coil; but experience shows
that a large number of dead turns in the
vicinity of the active turns cause considerable
losses on the short waves. There is also the
difficulty of maintaining and controlling re-
generation,

All this difficulty is obviated by use of the
interchangeable coils. Plug-in coils can be
~asily and cheaply made as follows:

Procure a cardboard ice-creamn carton or
simmilar container. Around the edge of the
carton bend small strips of hard copper to
form contacts. \Wind the coil on the carton
and pass the ends of the wire through small
holes, and thence to the copper strips, where
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COPPER CONTACT BINDING

STRIPS POSTS

Details of two forms of plug-i_n coils made
tom ice cream containers.

COVER

they should be soldered. This is enough to
hold the strips in place.

Now take the cover of the ice-cream carton
and fasten copper strips on the outside edge,
so that they will coincide with the strips on
the edge of the carton, bending them in and
fastening them with small binding posts or
balts. The cover should be fastencd to the
baseboard of the receiving set with two wood
screws.

Make coils to cover the wavebands desired,
placing the contact strips in exactly the sane
position as on the first coil.

The accompanying illustrations give all the
nccessary details. A shows a coil designed
for a three-circuit regenerative receiver. B
is one of three coils designed for use in a
tuned-radio-frequency set.  In this case three
covers would be required.

A USEFUL SOLDERING KIT

This consists eof a bascboard about four
by cight inches, upon which is mounted a
block of lump “sal anunoniac,” or ammon-
ium chloride, a can of soldering paste, and a
support for the soldering iron while it is
being heated, assuming of course, that an
electric type of iron is being used.

The block of ammonium chloride (sal
ammoniac) is used to tin the iron. The
iron is rubbed into the cake, upon which
several drops of solder should be placed, and
frequently touched to the drops of solder
which become molten and flow over the sur
face of the iron, forming a very good coat
of tin. The paste is used to apply to the
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parts to be soldered. You can make your
own paste by rubbing up sal ammoniac with
vaseline. A bit of powdered resin can zlso
added.

A simple soldering kit mounted on a thick
wooden base.

The support for the soldering iron is
made from onc of the brass brackets which
can be had from the corner radio store.
Look their parts counter over. A short L-
shaped bracket can be screwed to a long
L-bracket, bending with the pliers at the
right spot to form a V crotch in which the
iron rests.

Contributed by Ravmond B. Wailes.

KEEPING THE HYDROMETER
CLEAR

We all have had the experience that, after
taking a number of readings with a hydro-
meter, the glass barrel becomes clouded due
to the accumulation of numerous fine par-
ticles of clectrolyte on the inside of the glass.
If this is allowed to go on for some time it
becomes very difficult to make out the read-
ing on the float; yet it is a messy job to
take the hydrometer apart and wipe out the
inside.

A very simple way to overcome all this is
to purchase a G-ounce hottle of denatured
alcohol and, after taking a rcading. insert
the nozzle of the hydrometer into the hottle
of alcohol and allow the harrel to fill up.
Upon squirting the alcohol back into the
bottle the barrcl of the hydrometer will he
found perfectly clear. The same alcohol can
be used indefinitely.

Contributed by Alfred Tayior.

MAKING A GOOD GROUND CON-
NECTION

The ground connection is a most important
factor in the correct operation of a receiv-
ng set; yet many people fail to make a good
»ne. An excellent ground connection may be

METAL OR
WOODEN WEDGE

EARTH LEAD

i P P E

A good ground connection can be made by
winding wire around the water pipe and driv-
ing in a metal wedge to make the wire taut.

made in the manner shown in the accom-
panying sketch. The pipe to which the con-
nection is to be made should first be thor-
oughly cleaned for a space of one or two
inches. Around this section should be wound

(Continued on page 278)
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MANY LONG YEARS AGO

s+ _ Historical statistics from
3 Decs  Moincs Tribune of
May 29: “Radios were in
every fifth home by Janu-
ary 1025.” You've all heard
about good King Canute
and the sea-waves? Well,
maybe historians made a
mistake and it was really
the air-waves that Canute
tried to get rid of.
Contributed by
Jack Dobherty

USE FOR OLD TUBES

Expert advice from the —
Boston Traveller of June Its__g'ﬁ.:‘;‘ﬁ:'-
5: “A DEFECTIVE tube S#00 I8 0
in the R.F. amplifier would
INCREASE the range of a7 ...
your receiver appreciably.” [hamaHrErD
Now, instead of using )-ourl_JDEFECTI_\_lE
old tubes to heave at yowl- P
ing cats on the back fence,
try this little stunt and let
us know if it works,

Contributed by
J. H., Payne, Iv.

TRY THIS ANTENNA

ey Prickly advice dispensed
e ijﬂy’f Evervbody’s  Radio

b
= l?','urkl_v of March 6: “Un-
k .f"- -E".I.-"' der no condition should th
o ¥ BARB wire touch any par

—— of the building,” this in

f@==t describing an anténna. We

;. s suppose that the barb wire

ﬁis used to thoroughly en-
1, tangle the elusive waves.
Contributed by

E. C. Dymond

A SPANISH TYPE?

Rasco advertisement,
¢ nacking of toreadors,
mantillas, ete., from Science
and Invention Magazine,
July. 1926: “Push-BULL
Transformers. ratio 6% to
1. $2.95.” We assume that
our eminent colleagues had
in mind some relation be-
tween the great pep exhibit-
ed by these transformers

and the rush of the cow’s
husband.

Contributed by
Fred Shaster.

HARD ON THE FINGERS

Splintery classified adver
tisement in the June 15 is
sue of Radio Digest: 200
ohm  potentiometer  with
SLIVER knob and dial, 10
cents.” This is a very cheap
way of getting dials for the
set. Just go to the nearest
wood pile, grab a piece of
timber and whittle out a
‘rsnappy knob and dial. It’s
s1a cinchl

Coniribuicd by
Wwm. G. Mortimer.

TRY A SET OF THESE
Intrig},ﬁng ;gvg_r_tisemcn}:

in the June imes, © o
IHenry Ford's city: ‘‘Radio- __._" ."Fi',LuOFt)le-El
Six ~aerial and_ horn, 1-}-.'2'.—".- 1 byl
RUILT IN BEAUTIFUL | =3
CABINET.” This bunch of = \
aerials would be ideal for &
people who can not put &
them up outside. We sup- ;&
pose that they are for any
old wave-length that might
come along. Can we take
your order?

Contributed by

Chas. Ostaszcwski.

e
FET
I

-~

GRACIOUS, WHAT NEXT?

A smooth advertisement
from the Qi City (Pa.)
Derrick of June 14: “A

NE TUBE RADIO
HEAD - SET; batteries
complete, $10.” Evidently
these head-scts are for re-
ceivers that have insufficient
amplification. It is pre-
dicted that they will have
a great sale among crystal
set addicts.

Contributed by
H. IV. Stingluff.

THIS IS DEEP STUFF
! noﬂced of an
event that wi oubtless TVE “-ﬁﬁv"- I
cause 2 rush similatr to the gﬁ%&"ﬁm&%ﬁ}:h .-
“49ers” to Calif., in the [&AMTHEWORLG .7
Birmingham 5] Lo move o
of May 23, “MINERS
GET RADIO 2,100 FEET
DEEP.” This looks as if
the manufacturers of sets
will have to go out of bus-
iness, if they can dig up re-
ceivers like this.
Contributed by
Donald Eilis.

Advance

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 apgeared. We will pay
$1.00 for each RADIOTIC accepted and
printed here. A few humorous lines from
each correspondent should accompany each
RADIOTIC. The most humorous ones will
be printed. Address all RADIOTICS to

Editor RADIOTIC DEPARTMENT,
c¢/o Radio News.

repp raT

LEE

ANTI-VOLSTEADIAN CONSPIRACY

On June 19 in the Okio-
homa City Times there ap-
peared this gem: “Three-
tube Crosley Tri-dyne, spec-
ial radio, WET HOOKUP,|
Loud speaker, $40.” Evi-|
dently this gent sees some
connection between radio ==
and licker, that up to the
present has been very &3
thoroughly hidden from USe s
Come on, give us a tell.

Contributed by
R. C. McQuecn, Jr.

GO GET 'EM HAZELTINE!

Hefty wallop at the pop-
ular circuit in  the New
York American of June 3:
“New  Oscillator Ends
Evils of NEUTRODYN-
ING.” These crystals, that
broadcast stations are put-
ting in to stop heterodyn-
ing with other stations,
seem to do many other
things as well. The Hobok-
en Professor should go af-
ter the writer of that head.

Contributed by
F. . Farnam,

DON'T LET NOTHING GO TO WASTE
Grand and glorious news .
from the New York Daily ’ m‘f,:"f-’t.:“.@
Mirror of May 31: “The p?%m%ﬁm-
Leakandenser may he used 'E",-ARE- 50 HEAVY}
on the detector tube of all ,,--;;IEL ) e
sets using a VACUUM as a 4"'{ ",
detector.” No more tubes
to burn out, Oswald. You
run right down to the store
and get five or six vacuums.
And, Oswald, don't spill
any on the way hack.
Contributed by
Thomas F. Maher.

www americanradiohistorvy com

CHEAP AT HALF THE PRICE
thi:\arl es;fatek g""gsturef fl\?m
- 7 the New Yor un o ay
E'u'ze“wni e puT S ;|29: “Radiola super-hetero-
— BABY CARRWSEY| dyne portable for sale, com-
h - p?ete with HOME and
portable batteries.”” There's
| no price mentioned, but
whatever it is, 1t would be
cheap. This is an excellent
opportunity for newlywed
fans who wish to settle

down.

Contributed by
B. Murphy.

HAIL, HAIL, THE GANG'S ALL HERE!
Bright idea set forth in
the {unc 2 issue of the
Pittsbiurgh Post: “Each set
of inductance is CELE-
BRATED so that accurate
tuning may be niade.”” Our
gucss bis that ad ffew coils |
ave been named for Mar-
coni. Hertz, de Forest.’g@
Armstrong, etc., and that }2¥]
they make a great combin- =
ation for DX receiving.
Contributed by
C. F. Neumanan,

) e T

K

o

NICE AND FLEXIBLE, TOO

Under the head of “Sim-
plifying Radio” in the
S{r:‘ngﬁdd (Mass.) Union
P O June 17 we find this
1 beauty: “Fifty feet of wire

—hung vertically from a
WOOLEN pole . . .” .
" Grandma, will you please
| knit me a new _mast for the
coming winter? The moths
: | got in the one on the roof
E_‘i.l__"__ h_ﬂy_,and my aerial is down.
Contributed by
Dr. Hugo 5. Thomson.

EASY AS PULLING TEETH

In Radio Doings of May rmm e
22 is this advice to experic
menters, ‘“You may find it
necessary to_ reduce the
number of TUNES in the

plate circuit . . ." If you
will wait around a few
minutes we'll  have the
tunes removed from the

plate circuit. Bill has gone
after the extractor.
Contributed by
nwald.

STOP THIEF!

Heinous crime reported
in the Portland (Ore.)
News of June 9. “Six large
brass VOLTS valued at $10
ecach were stolen from a
hox car.”” Will somgone
please go after the con-
stable and the bloodhounds,
and get on the trail of this
radio fan who has stolen
non-rusting volts for his
“A” battery?

outributed by
L. M. Karr.

A CYCLONIC SPECTACLE!

Excitement. in Chicago,
seen by the New York
World's special corres-
ondent on  June 18:
‘Every spoken word will
be snatched up by the
VOLTS and MPERES
and thrown over hundreds
of acres. Besides this,
microphones will be tapped
onto radio circuits and go
fiving through the cther,”
The visiting Cardinals will
have new American wond-
ers to relate when they re-

t to Europe.
CLEBLENESE)) Contributed by K. E. Criily,
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VERY month RADIO NEWS presents in this convenient form a selection of circuit diagrams, with constructional and other data, on standard hook-ups,

which the editors have tried and found to give excellent results,
selected to cover the complete range of radio apparatus, from the simplest to the largest and most complicated.
and information should be addressed to the I WANT TO KNOW Department of RADIO NEWS.

tion which requires a reply by letter.)

Every radio experimenter should preserve these for their reference value, as they are

Requests for special or additional advice

(A charge of 25 cents is made for answering each ques-

Handy Reference Data for the Experimé'nter

“A” BATTERY ELIMINATOR

Circuit No. 180. Many are undoubtedly
desirous of constructing a battery elimin-
ator which will provide sufficient current
to light the tubes in their sets, thercby
doing away with the care and trouble of
storage Dbatteries. There is presented
here a practical “A" battery substitute,
which may be easily coustructed from
parts rcadily obtainable in any eclectrical
supply store. The essentials are as fol-
lows:

4 Step-down Transformers, of the type
commonly used to operate toy clectric
trains, etc. (I'heir current consump-
tion is approximately 75 watts);

2 Rectifying Tubes (Tungar 2-ampere
type);

1 Choke Coil (wound with 1,800 turns of
No. 18 D.C.C. wire on a laminated-iron
core, six inches square on the outside,
material 1 inch square);

3-By-pass Condensers, one 4-#f,, one 2-pf.,
onc ¥-uf.;

2 Power Rhcostats, used in series, and
miscellaneous. .

The primary windings of the four toy
transformers are all connected in parallel
and lead to the light socket. As will be
noted, two of them are employed to sup-
ply filament current to the rectifying
tubes; the other two furnish the current
which is rectificd.

It might prove to greater advantage to
usce the tapped-sccondary type of trans-
former to supply the filament current;
by this means it is possible to control the
current output of each tube, and thereby
regulate the output of the eliminator as
desired.

R. F. AMPLIFIER UNIT"

Circuit No. 181. There are many ex-
perinmenters who are desirous of increas-
mg the sclectivity and DX possibilities of
their receivers, but who hesitate to re-
wire their sets and experiment with the
different circuits which are offered from
time to time. It is not necessary to make
such drastic changes; as the R.F. am-
plifier unit diagramed may be added to
practically any sct of the “inductively-
coupled” type, and will very satisfactor-
ily increase hoth the sclectivity and the
distance range of the receiver.

By “inductively-coupled” we mean that
no direct conuection is made between the
primary winding of the antenna coil,
within the receiver, to cither the grid or
the filament circuits. The experimenter
ntust make sure that kis set is inductively
coupled in this sense, hefore he attempts
to construct and connect this unit.

The following are the parts necessary:

1 Low-loss Diamond-Weave Coil (prim-
ary and sccondary windings), adapted
to the capacity following:

Variable Condenser, .00035-uf, prefer-
ably S.I.F.

400-ohm Potentiometer;

Vacuum Tube and Socket;

Rhcostat (30-ohm type for -199 tubes.

b ad e Do

20-ohm for 201A or 301A tubes), and

miscellaneous.

This unit is very “flexible”: that is to
say, it may be connected to or detached
from the receiver with the greatest ease.
1n order to counect it, it is necessary ouly
to counect the regular antenna and
ground to the primary winding of the coil
cmployed (which should be equipped
with two binding posts so that this-is but
a matter of a few seconds) and connect
the output of this amplifier stage to the
“ground” post of the receiver; joining
the *“antenna” post of the latter also to

00035 MFE BINDING POSTS

OF RECEIVER
-A +tA -B +8 +B
(ANT. GND.BAT BAT BAT DETAME

CQO0000Q

T e éanms‘rm f

The tnethod of connecting a one-stage radio-

uency amplifier unit to any receiver of the

uctively coupled type.” This will increase
both selectivity and sensitivity.

fr
llin

the B amplifier, as shown, with a
“jumper.”

The “A" and “B" battery connections
to the amplifier stage may be retained
permanently, simply turning off the rheo-
stat when it is not desired to use this
stage; and disconnecting the output leads
from the “A” and “G” posts of the re-
ceiver. The latter are readily rcconnect-
ed to the antenna and the ground, to use

the set without the amplifier.

LOW-POWER TRANSMITTING

been expressed lately on the subject of
short-wave, low-power transmission, and
so many recquests have been received by
the “I Want to Know"” department of
Ranio News, for an cfficient transmitting
circuit which will comply with the re-
quirements of the law—that, rather than
answer individually each letter, we pre-
sent here a transmitter which will, we are
sure, satisfy the most exacting require-
ments, and delight the most critical con-
structor.

For best results, it is advisable to em-~
ploy only material which has been espe-
cially designed for transmitting purposes.
Instruments chosen and connected hap-
hazardly are certain to be disappointing;
for only inconsistent and unsatisfactory
results will be obtained.

The following apparatus is required
for the counstruction of this transmitter:
3 Variable Condensers, transmitting type,

.0005-41.;
4-By-pass Condensers, .002-uf.;

2 R. F. Choke Coils (which may easily
be constructed by winding 200 turns of
No. 28 or 30 D.S.C. wire on cach of
two 1-inch tubes);

1-Step-down Transformer,
tap, for filament supply;

1 UX-210 or VT-2 (or other low-power
Transmission Tube) with socket;

1 Grid Leak, 5,000-ohm;

1 Radiation Ammeter,
scale;

1 Milliammeter, 0-250 scale;

1 Transmitting Key;

25 feet Copper Ribbon, and miscellan-
eous.

This sct requires very little description.
It is built in two units, the one being the
antenna coupling unit, and the other the
oscillator proper. DBoth are mounted on
2-inch pillars to kecp them above the
baseboard; and the inductances of edge-

with center

0-24-ampere

SET wise-wound copper ribbon are mounted
Circuit No. 182. So much interest has on the condensers with 2}-inch pillars.
STEP DOWN CHOKE COIL 1800 T. N2 (8 DCC.
TOY TRANSFORMER ON 6" SQUARE BY I”
o LAMINATED IRON CORE ~ TWO POWER
10 “ RHEOSTATS
LIGHT PRI — IN SERIES
SOCKET
o—> +
5 . = L
[ 2ME. 4ME-‘ L ME
PRI =
T T\ )

L 4

This diagram shows the wiring and
construction of an A" battery
eliminator, capable of supplying suf-

b

PRI

= |
g

ficient "“A"™ current for a 10.tube
super, Four ordinary toy-train
transformers and two 2-ampere

Tungar-type bulbs are the essentials.
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R.E AMMETER SCALE 0-2.5 AMP

002 M 5000-0HM EDGEWISESWOUND COPPER
~_GRID LEAK [| RIBBON 5; oo
i
002 MF ST.
, g (J 000SME]
r ooos T
\
RF CHOKE RE CHOKE -
L .
-
I‘ _I 0005 MF ==
S T EDGEWISE s
COPPER RIBBON o
sl OUTSIDE DIA. KEY FILA

MENT

An exceedingly simple and efficient low-power short-wave transmitter, for continuous-wave trans-

mission.

At least 350 volts on the plate should be employed to obtain satisfactory results.

UX-210 or CX-310 tube is recommended; although the 50-watt type can be employed, providing
a larger plate voltage can be obtained. A milliammeter of a larger scale would also be neces-
sary, if the larger tube is used.

The oscillator unit is coustructed by
mounting, on a composition panel 10x24
inches, two of the variable condensers,
ten inches apart; between them is placed
the socket, with the plate and grid con-
nections toward the front. The choke
coils are mounted on tips, and arranged
to plug into tip jacks in the-base. The
antenna unit is mounted on a base 5x12
inches.

Each inductance is supported by three
pieces of insulating composition, 34-inch
square, in which slots have been cut with
a hack saw, 3g-inch apart. The improve-
ment to be secured by the use of glass
spacers would be very small.

If no wavemeter is possessed Dby the
constructor, he may readily take the an-
tenna unit to some place where one is
available; and with a galvanometer or
neon tube to close the circuit, calibrate
it so that it may be used to tune the
set. The meter is then removed and the
antenna and ground hooked on, to use
the unit for its primary purpose.

The operation of the set is very simple.
The grid and plate circuits are tuned un-
til, with the key up, the milliammeter in
the plate lead shows a very slight or no
current; at which point the grid and plate

Radio News for September, 1926

circuits are in resonance. Here depres-
sion of the key should result in a large
plate-current reading. For 40 meters this
should take place at about 23 on the dials
of the grid and plate condensers; and for
80 meters at about 96 on both condensers.

The antenna is tuned in the usual man-

" ner to the point where maximum reson- °

ance is indicated by the radiation am-
meter; but best results will probably be
secured if it is then detuned slightly.

A SIMPLE AND EFFICIENT “B”
ELIMINATOR

Circuit No. 183. There is no doubt but
that the coming season will see an enor-
mous increase in the demand for battery
eliminators. To be in style, the experi-
menter might as well start building his
eliminator now; so that by the time in-
terest in radio reception and DX is at its
height, the apparatus will be properly in-
stalled and adjusted for best results.

Data are not easily obtained on a “B”
eliminator which is simple to construct,
and whose parts may be readily obtained
everywhere. However, this particular
type is unusually simple; and the neces-
sary apparatus should be readily obtain-
able at any good retail radio store. The
constructor is assured of a remarkably

This illustration of the transmitter diagramed above shows the position of the various instruments,

and the construction of the coil and condenser unit.

This simplified construction permits access

to any tuned circuit unit, and the removal of each when desired. The construction of the coils and
their mounting can also be plainly seen.

-— % [JYux-213 Tusk
ot '
&¢
39 .
o ® POWER RHEQSTAT
~———— >>
CHOKE 30 H
>

000 A Im e

TRANSFORMER 49 . E3 +90
. 4MF. avr - L L
Mg “Tvr .

For the constructor who desires t0 make a simple and efficient “B* eliminator, which will satis-

factorily produce enough current to operate a 10-tube set.

Three “B_|” voltages are supplied,

so that any type of receiver can satisfactorily be taken care of.

www americanradiohistorv com

efficient “B"” battery substitute, if he care-
fully follows instructions and builds the
unit neatly and properly of good mate-
rials. The apparatus required comprises:
1 Transformer, step-up type (especially

designed for such counstruction, with an

additional secondary winding to supply

filament current for the .rectifying
tube);

1 Choke Coil, 30-henry;

1 Power Rheostat;

1 UX-213 Tube and Socket;

4 ?y}pass Condensers, two 4-af, two
-uf,;

2 Variable Resistances; one 0-100,000-

ohm (R1); one-0-50,000-0him (R2).

The voltages for the R.F. and detector
tubes of the receiver may easily be varied
as desired by adjusting the resistances
R1 and R2.

The voltage figures shown at each out-
put are only approximate estimates; their
value may be easily determined by sxmply
connecting a veltmeter, 0-150 scale be-
tween “B—" and the post at which it is
desired to determine the output voltage.
R1 or R2 is varied until the desired regu-
lation is reached.
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Constructing a Ripple Meter

HE writer has covered, previously, to

some tegree, the formation of ripples

(sce Ranto News for August, 1924—

“Ripples, Normal and Abnormal”)
and also the elimination of ripples (kRabio
Nrws for October, 1925—"All about IFilt-
ers”’). In this present article he wishes to
present the development of a meter to meas-
ure these ripples amd to test the effectivenss
of filters.

The “ripple component” is often referred
to as some mysterjous foreign element mixed
in with the supply. If it were only some
strange extra current, floating along the cir-
cuit by itself, it would probably he an casy
matter to corner it, measure it, and elimin-
ate 1t from the circuit. Unfortunately this
so-called “ripple component,” as its name in-

]
5 |

1O V.AC

sov p¢  'OY 80 |
FIG. 2 i

L FIG. | B
Due to the reactance of the condensers and the
current cofisumption of the voltmeters in these
two circuits there is an appreciable voltage drop

which must be taken into consideration.

e

dicates, is a component part of the su_ppl'y and
consequently presents some difficulties when
one attempts to measure it.

Let us suppose we have an A.C. supply of
110 volts, as in Fig. 1, and connect in series
with it a voltmeter and a large condenser, as
indicated. If the condenser is large, say
2-pf., and the current drawn by the voltmeter
is small, a few milliamperes, the voltmeter
will indicate the effective voltage, 110 volts,
The average voltmeter will not do here, on
account of the current which it draws. The
voltage drop in the circuit should be for the
most part across the voltmeter, not the con-
denser. As an example of this, let us assume

By EDWARD W. BERRY

quire 20 milliamperes to read 110 volts, and
the frequency of the supply to be 60 cycles.
The reactance of the condenser would be ap-
proximately 662 ohms. The wvoltage drup
across it would be .020 x 662, or 13.24 volts.

This would be too great an crror. It will
he necessary either to increase the capacity
or to usc a voltmeter which consumes less
current. The use of more condensers would:
be the most practical, say 10-zf., capacity.
The reactance will now be 265 ohms, and
the drop 3.2 voelts. This, with a correction
table, is passable. Remember that, while the
voltage, which in this case is all ripple, is
110 volts, the actual fluctuation is twice this
am]ount; that is from —110 volts to + 110
volts.

Now let us try this in a case similar to
Fig. 2. Take a 30-volt D.C, generator and
connect it in series with a 10-volt A.C sup-
ply. We will now find that, when we apply
our meter, the D.C. component will be
blocked out by the condeuser and the meter
will show the 10-volt ripple. It should be
noted that for hali a cycle the ripple is op-
posing the D.C,, and that the 10 volts shown
by the voltmeter is one-half the actual fluctu-
ation, as the voltage varies from 40 to 60,

COMPENSATING THE METER

The illustration shows a rather crude but
effective ripple meter constructed by the
writer. The entire apparatus is contained in
a wooden box about 24x18x10 inches. The
panel front is made of laminated wood, about
Lg-inch thick. The small meter panel is set
bacic so that the meter is well protected, me-
chanically, by the box sides and the partition,
The compartment in the upper right corner
is used to carry headphones and test leads.

IFig. 3 is the wiring diagram of the meter.
By rcferring to this and the picture, a clear
idea of the construction and operation of the
ripple meter may he obtained.

The meter is a standard A.C. 0-20 milliam-
meter of high resistance (1950 ohms). The
addition of a S50-ohm resistance in series
makes this meter read one half the voltage,

the condenser is 4-4f., the voltmeter to re- for full-scale deflection: that is, the scale
STACKING AND CONNECTING CONDENSERS
T0 HAVE 2 BANKS OF 4 MFD. EACH METER SWITCH
=T MIDDLE
] : | Do SWITCH q 7 == - TERMINAL
T o i ° Tl
! J : [} | - [EEmE—
: : ! -_gr:h_ﬂ'/’ )
[}
1 I
L{-J I i b DISCHARGE S5W. Cf
i SR N ¢ FUSE~ NEG. SIDE OF
I Lo SUPPLY CONNECTS HERE
I p WHEN PHONES ARE
T [ MINAL—
L= | + TERMINA A s
FI1G. 3

The complete wiring diagram of the Ripple Meter,

At the left is shown a bank of eight fixed con-

densers, connected to provide two 4-uf. units, or, in series, one 2-uf. capacity.
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A front view of the completed Ripple Meter,
showing the esscntial coatrol switches and,
above, the milliammeter.

0-20 may be read 0-40 volts. The proper re-
sistance to use with an instrument may be
casily determmined and made in the following
manner.

First we must determine whether the
milliammeter to be used is of high or low re-
sistince. An easy way to do this is to take a
voltmeter with a range of 0-30 volts, counect
it across the terminals of a battery within its

|

| [ S——
[ 1 ERMINAL CONNLETIONS 10 PrOnES

TCRMINAL CONNLCTIONS WITH PHONCS.

|
FI6. 4 - ’|

External connections to the Ripple Meter for
testing.

range and note the reading. Now connect
the milllammeter in series with it and note
the reading of the voltmeter when the twn
are placed across the same battery. If the
voltmeter now reads much lower, abont hatt
of what it did across the battery without the
milliameter, the latter is of high resistance.

If the reading of the voltmeter with the
milliameter in series is about the same as
when used alone, the milliammeter is of low-
resistance type, and care must be taken when
trying to use it as a voltmeter. T{ it is found
that this meter is high-resistance, then it may
safely be put across the battery, a single cell
at first. Try various cell combinatious uutil
a good deflection is obtained, about a quarter
to half scale. lL.et us say that it reads 10. This
means of course. that 10 milliamperes are
passing thru the meter. The only thing limit-
ing the flow of the current is the resistance of

(Continned on page 268
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RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test,

RADID NEWS

ey

It does not matter whether or not
NEWS, the RADIO NEWS LABORATORIES being an independent organization, with the improvement of radio appar-
If, after being tested, the instruments submitted prove to be buiit according to modern radio engineering practice, they will each be

they advertise in RADIO

atus as its aim.
awarded a certificate of merit, and a “write-up” such as those given below will appear in this department of RADIO NEWS. If the apparatus does not pass
the Laboratory tests, it will be returned to the manufacturer with suggestions for improvements, No “‘write-ups" sent by manufacturers are published on these
pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and electrical construction is described. Inasmuch as
the service of the RADIO NEWS LABORATORIES is free to all manufacturers whether they are advertisers or not, it is necessary that all goods to be
tested be forwarded prepaid, otherwise they cannot be accepted by the Laboratories. Apparatus ready for the market or already on the market will be tested
for manufacturers, as heretofore, free of charge. Apparatus in process of development will be tested at a charge of $2.00 per hour required to do the work.

Address all communications and all parcels to RADIO NEWS LABORATORIES, 53 Park Place, New York City.
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VACUUM-TUBE SOCKET

The vacuum-tube socket shown
was submitted to the Rapio News
LasoraTorIES for test, by Amsco
Products, Inc., 416 Broome St., New
York City, N. Y. This vacuum tube
socket, which is of the UX type, has
a series of springs mounted in the
center, so that the main portion
of the socket is virtually floating.
This arrangement effectively absorbs
mechanical vibrations.

AWARDED THE RADIO NEWS
LLABORATORIES CERTIFICATE
OF MERIT NO. 1488.

CONDENSER BLOCK

The condenser block shown was
submiitted to the Rapie NEws
LaroraTories for test, by the Tobe-
Deutschmann Company, Cornhill,
Boston, Mass. It was designed for
use in “B” battery eliminator cir-
cuits. There are three separate
banks, the first and second being
2-uf. each and the third 8-uf.

AWARDED THE RADIO NEWS

LABORATORIES CERTIFICATE
OF MERIT NO. 1467.

CONDENSER BLOCK

The condenser block shown was
submitted te the Rapio News Las-
oraToRIES for test, by the Tobe.
Peutschmann Company, rnhill,
Boston, Mass. This bank of con-
densers, included in a single case, is
for use in ‘'B” battery eliminator
circuits. All of the capacities re-
quired for the filter are included.

AWARDED THE RADIO NEWS
I.ABORATORIES CERTIFICATE
OF MERIT NO. 1468.
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VACUUM-TUBE SOCKET

The vacuum-tube socket shown
was submitted to the Rapio NEws
IL.asoraTories for test, by the Chi-
cago Telephone Supply Co., Elkhart,
Ind. This socket is of the UX type.
is made of excellent :naterial and
has strong springs which ensure per-
fect contact with the tube prongs.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1476.

LIGHT SWITCH

The light switch shown was sub-
mitted to the Rapio NEws Lanora-
TORIES for test, by the Bruno Radio
Corp., New York City. This is a
<ombination filament switch and pilot
lanp, and may be mounted directly
in front of the panel. The pilot lamp
is lighted at all times during the
operation of the set.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1454,

TRIPLE CONDENSER

The triple condenser shown was
submitted to the Rapio News Laro-
raTORIES for test,by the Alden Mig.
Co., 54 Willaw St., Springfield,

Mass, This triple condenser is par-
ticularly adaptable to tuned-radio-
frequency circuits. Each condenser
can be adjusted separately, or all can
be adijusted simultaneously, by the
movement of the three knurled dials.

AWARDED THE RADIO NEWS
T.ABORATORIES CERTIFICATE
OF MERIT NO. 1483.

AUTOMATIC FILAMENT
CONTROL

The “Elkay Equalizer” shown was
submitted to the Rapio News Las-
ORATORIES for test, by the Lang-
bein-Kaufman Radio Co., 511 Chapel
St., New Haven, Conn. It was test-
ed in the filament circuits of various

tubes and found te conform to the
claims of the manufacturer.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT No. 1393.

TUBE

The “Sky Sweeper” tube shown
was submitted to the Rapio News
LaroraTories for test. by Charles
R. Ablett Company, 22 Reade St..
New York City. It successfully
passed the tests, having conformed
to the requirements for present-day
tubes.

AWARDED THE RADIOQ NEWS
LABORATORIES CERTIFICATE
OF MERIT No. 1397.

COIL WIRE
The coil wire shown was sub-
mitted to the Rapie News Larora.
Tor1Es for test, by the Belden Man-

ufacturing Company, Chicago, IIlL
This coil wire comes in various

gauges, and in both cotton- and silk..

covered insulation.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1438.

LOUD SPEAKER

The loud speaker shown was sub-
mitted to the Rapio NEws LaBora-
Tor1ES for test, by the American
Wood Turning Co., 514 W. Van

Buren St., Chicago, Ill. It is a de-
parture from the usual horn con-
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struction. The tonal qualities were
found to be excellent.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT No. 1343.

RHEOSTAT

The Rheostat shown was submitted
to the Rapio News LasoraTories for
test, by the Chicago Telephone Sup-

ly Co., Elkhart, Ind. Tt is of the
eavy-duty type. having a resistance
of 2 ohms, and is adaptable to the
control of a number of tubes or a
single power-amplifier tube. It is
rugged in construction.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1478.

VACUUM TUBE ADAPTOR

This vacuum tube adaptor shown
was submitted to the Rapio NEws
LaBoraTorIES for test, by the Chica-
go Telephone Supply Co., Elkhart.

Ind. This adaptor makes it possible
for a UX or UV type of dry-cell tube
to be inserted in a Standard UV
socket. It is made from a very good
grade of insulating material.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1477,

VACUUM TUBE

The vacuum tube shown was sub-
mitted to the Rapto NEwS LaBora-

Tor1gs for test, by the Sonatron Tub
Company, 220 South State St., Chi-
cago, Ill. These tubes were tested
under all conditions, and were found
good both as detectors and amplifiers.

AWARDED THE RADIO NEWS
ILABORATORIES CERTIFICATE
OF MERIT NO. 1403.
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MILLIAMMETER

The D.C. milliammeter shown was
submitted to the Ravio News Lapox-
AToRIES for test, by the Hoyt Elec-
trical Instrument Works. I'enacook,
N. 1L It is an exceptionally fine in-
strument for iest work, with a scale
range from zero to 100 milliamperes.
It is adaptable to panel mounting,

AWARDED TIIE RADIO NEWS
LABORATORILES CERTIFICATE
OF MERIT NO. 1440.

COMBINATION METER

The combination meter shown was
submitted to the Ranio News Lasogr-
atories for test, hy the Ioyt Elce-
trical Instrument Works. PPenacook,
N. IL. This meter is of the p:lncl-
mounlmg type, amd is to he used in
connection with the Multi-Switch, It

has seale ranges from zero to 7.5
volts, acro 1o 150 volts and zero to
7.5 1mllmmpercs

AWARDED THE RADIO NEWS
LLABORATORIES CERTIFICATE
OF MERIT NO. 1489,

MULTI-SWITCH

This multi-switeh was submitted (o
the Rapio News Laporatorirs for
test, by the Hoyt Llectrical Instru.
nient \Vnrks Penacock. N, IT, When
used in conjunction with the com-

hination meter it allows the reading
of the voltage of the “A” and “B”
batteries, as well as the platc-enrrent
flow in milliamperes. Tt can bhe
molmtc(l direetly on thc panel of the
s¢

A\VARD] D TIIT RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1491.

PLUG-IN VOLTMETER
The plug-in veltincter shown was
submitted to the Rapio NeEws Laz-
ORATORIES for test, by the Iloyt Elec-
trical Instrument Works, Penacook,
N, H. Its purpese is giving lilament

voltage readings. The seale range is
zero to 6 volts, with an indication at
3 volts for dry-ccll tubes. It employs
pin-jacks pluggmg into the pancl of
the receiving

‘\\\”\RDI D 'l HE RADIO NEWS
LABORATORIES CERTLIFICATE
OF MERIT NO. 1440.

VOLTMETER

The veltmeter shown was sub-
mitted to the Rapio NEws [.aBonra-
ToriEs for test, by the oyt Flectric-
al Instrument Works, Penacook. N.
II. It is of the p.’mcl mounting type

1926

and has a ¢cale reading from zero to
150 volts, making it purticularly use-

ful for testing ‘B’ batterics. It has

an external shunt resistance.
AWARDED TITE RADIO NEWS

LABORATORIES CERTIFICATE

OF MERIT NO. 1440.

PANEL VOLTMETER

‘This panel voltmeter was sub-
tnitted to the Rapio News Lapora-

TORIES for test, by the Iloyt Flectrie-
al Instrument Works, Ienacook, N.
. The scale reading is zero to 6
with an indication at three
volts for dry cell tubes,

AWARDED THE R'\DIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1440.

TABLE-MOUNTING VOLT-
METER
sub-

The voltmeter shown was

mitted to the Rapio NEws lLasoRa-
rories for test, bv the Hoyt Electrie-
al Instrument \Works, Penacook, N.
. The scale range is zero to 6 volts,
with an indication at 3 volts. Its
main purpose is testing “*A’" hattery
and filament voltages,

AWARDED TIH‘ RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1440,

MILLIAMMETER

The D,C. milliammeter shown was
submitted to the Rapio News Labor-

AtoRiEs for test, by the Hoyt Flec.
trical Instrument \Works, Penaccok,
N, I, and was found to be of ex-
cellent eonstruetion. It has a scale
reading from_zero to 15 milliamperes.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1496.

COMBINATION VOLTMETER

The meter, shown was submitted
to the Rapio 'NEws LABORATORIES for
test, by the Hoyt Electrical Ipstru-

ment Works, ’enacook, N. H. This
type combination meter gives a read-
ing from zero to 150 volts, and zero
to 7.5 volts, thus making it particu.
larly adaptable for test work in con-
nection with receiving eireuits.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1440.

R. F. TRANSFORMER

The transformer shown was sub-
mitted to the Rapio News LaBora-

ToriES for test, by the General Man-
ufacturing Company, 6637 Cottage
Grove Ave., Chicago, Ill, It em-

s coils of the basket-weave type;
am{ test proved it to be very effi-

cic

A\’VARDTD THE RADIO NEWS
T.ABORATORIES CERTIFICATE
OF MERIT NO. 1461.

A.F. TRANSFORMER

This audio-frequency transformer
was stthmitted to the Rapro NEws La-
norAToR1ES for test, by the General
Radio Co.. Ltd., Radic Honse, Re-
gent St., Iondon W,, England, It
has a largc iron core and a highim-
pedance primary winding, making it
suitable for the amplification of low
audio frequencies.

AWARDED THE RADIO NEWS
LABORATORIES CLERTIFICATE
OF MERIT NO. 1432,

VACUUM TUBE

The vacnum tube shown was sub-
mitted to the Rapic News Lasora-

Tor1es for test. by the C. E. Mfg.
Co., 762 Eddy St.. Providence, 1.
It was found to have cxceptionally
good characteristies. Tt can be used
as a detector or an_amplificr.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1455,

VARIABLE CONDENSER

The condenser shown was sub-
mitted to the Ramio NEws Lapora-

test,
Manufacturing
847 West Jackson Boulevard.
ago, Il
of the straight-linc-frequency type,
and has been found to have a very

by the Benjamin
Company,
Chice
This variahle condenser is

ToriEs  for
Electrie

wood curve. The insulating inaterial
has been reduced to the minimum,
AWARDED THE RADIO NEWS
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LABORATORIES FFRTITI(‘\TB
OF MERIT NO. 14

VARIABLE CONDENSER

The condenser shown was submit-
ted to the Rapio NEws LanoraToRIES

for test, by the General Radio Com-
pany, Radio House. Regent Street.
London. W. EFngland. This varialle
condenser is of the square-law type.
and is coutained in the dial itself.
The whole unit is mounted on the
front of the pancl. It is of excellent
construction.

AWARDED THE RADIO NEWS
LABORATORIFS CERTIFICATE
OF MERIT NO. 1433.

AUDIO TRANSFORMER

The audio transformer shown was
submitted to the Rapio NEws Lagogr-

ATORIES for tcst, by Ferranti, Lid.,
Hollinwooad, T. :mcashlre, England,
This audio transformer was found
to be an cxcellent amplifier of both
low and high frequencies. Tt has a
large iron core and a high-impedance
primary winding.

AWARDED TIHE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1486.

CONE LOUD SPEAXER

The cone loud speaker shown was
submitted to the Rapio News Lano-

RATORIES for test, by The Rola Com-
pany, Oakland, Calif. It.cmploys a
snnil floating cone, the periphery of
which is attached to a large mahog-
any ring support, which functions
both as a haffle .'lnd sonnding board.

AWARDED TUE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1470,

VARIABLE CONDENSER

The variable condenser shown was
submitted to the Ramo News
Lanoratories for test, by the Or.
mond Enginecering Co. Lt., 205
Pentonville Road, London. England.
It is of the stra:ghl line-frequency
type. The minimum capacity is low;

the maximum capacity is .00033-uf.
It is of excellent construction.

AWARDED THE RADIO NEWS
I.ABORATORIES CERTIFICATE
OF MERIT NQO. 1496.
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HIS Department is conducted for the benefit of our Radio Experimenters.

.__.-:_,——-...q.:—\.-—-—h

- o

Want 10 Know

Conducted by Joserh Bernsiey

publish only such matter as is of sufficient interest to all.

. This Department cannot answer more than three questions for each correspondent.
2. Only one side of the sheet should be written upon; all matter should be typewritten or clse Wnttcn in ink.
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.

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.

This Department does not answer questions by mail free of charge,
If, however, questions entail considerable research work, intricate calcu-

lations, patent research, etc,, a special charge will be made. Before we answer such questions, correspondents will be informed as to the price charge.
Mr. Bernsley answers radio questions from WRNY every Thursday at 8:15 P. M.

TR T R
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The I Want to Know Department can not
undertake to supply picture diagrams of cir-
cuits; the schematic diagrams, which are
standard in their use of symbols, are made
as plain_as possible and full information is
given thh them. When a picture diagram
of a given circuit is available elsewhere, we
will supply this information on request.

Fun

™ e R T

GHIRARD VIII OSCILLATOR-COUPLER

(€).-2184) Mr. S. R. Kehrer, Woodbury, N. J,
asks as follows:

Q. 1. Can you furnish me with complete con-
structional data of the oscillator coupler employed
in the Ghirard VII[ Super-Heterodyne receiver,
described in the April. 1926, issue of RADIO
NEWS? I was successful in obtaining the Sam-
son Electric Company’s 60-kec. intermediate-fre-
quency transformers, which are employed in this
set, but was not very successful in coustructing an
efficient oscillator coupler to operate in conjunc-
tion with the above mentioned.

A. 1. This department has received numerous
questions for the design data on this particular
instenment; and we therefore print the complete
details in these columns. (See Fig. Q.-2184).

RADIOLA 28 RECEIVER
(Q.-2185) Mr. L. J. Kanter, Cleveland, Ohio,
asks as follows:

1. Can you fnrnish me with the schematic
wiring diagram of the Radiola 28 receiver? Ac-
cidentally a few counections have become loose
and I would Hke to obtain a wiring diagram, so
that T can trace the comnections and find the
proper places for the loose cmmcctlons

, . The schematic wiring diagram of the
Radiola 28 receiver is shown in Fig. (Q.-2185.
Those who miay desire to construct a Stiper-Hetero-
dyne receiver employing this circuit and peculiar
characteristics, will be interested to know that any
60-kc. type of intermediatc-frequency transformer
can Dbe satisfactorily employed. The UV-1714
transforiner (5.000 meters) will serve excellently
in conjunction with the oscillator coupler illus-
trated in answer to (.-2184. The loop circuit
is tuned by a .0005-uf. variable condenser. pref-
¢rably of the straight-line-frequency type. The es-
cillator condenser is of the same capacity. A

CENTER TAPLOOP

O5C RF STAGE

TO STATOR OF TO PLATE TO ROTOR OF
0SCILLATOR COND._\ OF OSCILLATOR ~ __OSCILLATOR COND.
. | S
i :
I i‘ | {Tap ar
AN 24 T.
8 TURNS Ne
CONNECTION 26 B&S. DS.C.
Constructional and winding de- ON SHAFT =
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coupler. This instrument may TAP OF LOOP SHAFT TD +7A
be employed as an oscillator | =
coil in any other similar super- 3 5 1 p i I3 a
heterodyne circuit whose inter- <+ | - 2 o L
mediate-frequency transformers o | - o~
have a charactéristic peak of ” l
5,000 meters (60 kc.) [
i i
Lt TS i " 7 TURNS I"t | 42 TURNS N2
N2 I8 D.5.C 4 26 B3S. D.SC.
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. | Wi - f
i '
. A |v|'
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UX-120 power tube is employed in the last stage,
for which increased “B’’ and “C” wvoltages must
be used. The small neutrahzlng condenser, indi-
cated as NC on the diagram, is an ordinary sma]l
midget balancing condenser, tonsisting of 5 or 7
small plates (total, mclnrlmg stator and rotor
plates). The original model was specially de-
signed to operate with dry-cell tubes.

BEST'S 5-TUBE SUPER-HETERODYNE
SET

(0.-2186) Mr. H. T. Borden, Portland, Maine,
asks as follows:

Q. 1. T am advised that G. M. Best has de-
signed a new super-heterodyne receiver, a 5-tube af.
fair. Have you any constructional data on this re-
ceiver? Would appreciate any schematic diagram

13T LF ANOLE

1l
K

00015 MF

and any additional information.

A. 1. The Best S-tube super-heterodyne receiver
was ongma.lly featured in the April, 1926, issue
of “Radie” magazine. The following are parts of
the description of this receiver from the article,
written hy G. M. Best, which appeared in the
publication mentioned.

“The salient features of the circuit are selectiv-
ity, superb quality of output, excellent volume with
cone Joud speaker, by the use of a power tube.
economy in battery consumption, as only five tubes
are required. and ease of assembly by the use of
both sides of the shelf for mounting the apparatus.

“The principal difference hetween this super-
heterodyne and others previously described is in
the use of two carborundum crystal detectors
for the frequency changer and the detector, com-
monly called the first and secoud detectors. Tt
has long been known that crystals could be used

Tl
0005 ME I TAF U

1L

no DET

0oz ME

‘ %ﬁs MEG
30 i
OHMS

[ ¢

4

[ [ ¢
1 1 [ f( ( (
! ( [ [ (
i [ |
| \ \
FILSWITC 360 __"_—_i( "IMF
Q2185 SWITCHR ° 3

-43V

The circuit diagram of the Radiola 28 receiver (super-heterodyne type).

‘—|mc—

+A°1-

+C-A

< o
+45 +90 +135

Super~heterodyno parts designed to operate with an intermediate-frequency

amplifier of the 5,000-meter type (60 kc.) may be employed satisfactorily with this partieular circuit.

www americanradiohistorv com
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in these positious in a supet-heterodyne; Imt the

objections were that the crystal was not easily
adjusted, had a low internal vesistance which
destroved  selectivity, and  was unot sulhciently
sensitive,

“The uew earhorundum detector, however, has
noue of 1hese disadvantages, as it has a perma-
nent  adjustment muder pressure  which prevents
instahility ; has a high interual resistance, so that
the deteetor will have litile or no damping eficct
on the tumed transformer or antenna tuner; and
is remarkably sensitive.  The carhormulum cdetec-
tor, in order to pricduce maximum resulis, re-
quires a small battery to comrvol the detector
resistance and  sensitivity., A new unit is now
available which consists of a small flash-light dry
cell, a potentiometer, hiy-pass condenser and car-
Dorundum  detector. arranged for convenient panel
mounting and adjustment.

“Working with two of thesc detectors as a basis,
a five-tube super-heterodyne was developed, which

had the sensitivity of o seven-tube cirenit, with
greater  selectivity and less  battery drain  than
couventional fivestube tined R.F. receivers, (By

reference to the schematic wiring diagram in Fig.

Andio-Frequency Transformers;

Carborundum Crystal-Idetector mmits;

Automalic Filameut Resistances, J4-awmp. size;
Antomatic Filamwent Resistance, Yi-amp. size;
Filament Swiieh;

Fixed Condensers, 1-af.;

Mica Condenser, .006-uf. ;

Mieca Condenser, .002-ui.;

Filter Tuning Coundenser ;

Grid Leak, Y-megohm with mounting;
Tnbe-Protective Resistance Unit—300-ohm §
4vi-volt “C" DBatteries;

X-type Sockets;

Single-circuit Jack;

Variable Resistor, 50,000-ohm;

Binding Post Strip—7 posts;

Pancl, 10x20x3/16 iu.; .
Bakelite or PFormica Shelf, 5x183x¥ in.;
Brackets for Shelf;

Iusulated and bare wire, 3 doz. VW-in. 6/32
r.h, brass machine screws, amd jour 1-in. flat-
head brass 6/32 machine serews for fasteming
hrackets to pauncl

0 = b bt b bk U B e e B B B B

Coil Data
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These tables will cnable the amatenr experi-
menter to wind cylindrical coil inductances on
any of the sizes of tubes in common nse, . It

should he noted that the number of turns given,
in cach case, will bring in the wave-length withoat
a condenser. That is, the inductance will act as
though it were 2 coil tapped in tens and units,
in which every single turn can be varied. With a
condenser added in parallel, the wave-length . will
be greater, but as such a cail is tapped in fives or
in tens the taps will compensate. Enamelled wire
has been specified, but only for eonvenience; and
if wires with other coverings are used the in-
ductance of the coil will he slightly less but not
sufficiently to make any material difference. The
number of turns per inch, however, will vary
with the kind of insmlation used.

Note, however, that the SWG gauge is used i1
the following chart. The difference between this
and the B, & S. gange is very slight and the sizes
can be said to be practically similar (i.c., 22 SWG
gauge practically the same as 22 B, & 8. gauge).
However, for those who are somewhat critical and
more cXacting we are reprinting a “‘conversion
table,” which appeared in the Correspondence

: D - e e et o columns of the Februar 1926, issue of Rapio
8;::211)8;6‘111:(]],;‘5:‘:;:?." arrangement  of the circuit “The antenna coil may bhe made by winding  News. ¥ ’
) 125 turns of No. 26 silk-covered wire on a 234- T 0 . = 0 BT
. : B . he following tables give diameters in_ milli-
s L in, bakelite tnbe 3 in. long. The antenna tuning .- " the B & Sharpe
Avoiding Radiation cuil comprises a stator and rotor. The stator ers corresponding o the  Browi Snarp
\Whil 1 coil consimis of 70 turns of Neo. 26 S.C. wire g‘augle, dS'.“"dé‘.“l "'B America, and the S.W.G,
ile the set can De operated with a loop a4 244 -in. tube, 214 i . ;s standard in Great Britain.
antennia, many rveaders object to  the loop for ;:l;‘l:::‘ldorf?la: 121,/&‘ lju_r;thut:f;“, {f,,.“:;},.::gtio: ‘t;lplhlz .
various reasons, and prefer to use an outdoor ground cirenit.  The rotor, or antenna coupling Numbers Brown & Sharpe 5.W.G.
?)‘l'm:t‘l):(‘:n.su R\:?ll;f"tlﬁc lal.::‘ttcmlll::c “'i‘l'l‘lll‘;:’tr":il::;mc g:sei coil, is wound on 2 1Vi-in. tube, ad consists of oggggg 1(1)-73.5)
A : A M€ Tepar 10 turns of No. 26 S.C. wire. If the sct is not : 10.972
fo the adiation ol e Teccler whon Wpropely  suriciculy scleive, iy e mesessary 0 e 0000
e s & E ey e t° ‘ 10 Juce the number of turns of wire on the rotor. 0no 9.448
l:c:,ul. \vh?cll. \(vll:::."p:"I::lpc:n:ilyu;:l.ll}lns)JI_m\‘vﬂ\lvaz;.::; "'I'he. oscillator-coupler is _idcutignl in  dimen- 0% g%‘.‘,g
a minimumn amonnt of radiation of the oscillator  sions with the antenng coupling coil, except that 1 762
output.  The antenna eirenit eonsists of a series  when using the “A” tuhe as an oscillator, § 2 ) 7.01
air condenser, loading coil, and coupling cail. If  tarns in the pick-up coil will he ample; and it 3 38 6.401
the loading ¢oil is rhe proper size, the amtenma WAy be possible to reduce the turns to 3 or 4, 1 319 5.803
sysiem  will tune  throagh  the broadeast band — Where sufficient encrgy is obtained from the os- 5 1671 5.385
without dithenlty. The coupling coil is arranged cillator.  Tn this conncetion, the "A™ tnbe delivers 6 4115 :1.87%
so that very loose conpling can be obtained, and ~ Mmore encrgy as an oscillator than a type 99 tube 7 3.665 4.47
a center tapped  secondary is used to obtain  Under similar conditions: and it is a good idca 8 3263 064
preater selectivity. to reduce the oscillator ontput by placing an H Sl ;‘657
CPhe ainte neerli additional filament resistance cartridlge in series . e 1.751
I v oantenna condenser is wonnted ou the left  \ith the filunent of the oscillator, which will 2,3 i
end of the panel, and the secondary tuning eon-  gerve to reduce the filament current of the 15 2.305 2.947
denser, which is smmilar in size to the antenna tuhe. A variable filament rtheostat at this point 12 2.052 2,641
coudenser, is in the center of the panel. would give greater flexibility, but it has been 13 1.828 2.337
“The frequency-changer cirenit is comnccted to  found that two 6-volt automatic filament con- 14 1.628 2-032
the sccondary of the antenna tuner, aml consists  trol umits in series will reduce the oscillator out- 15 1.449 1.829
of a pick-up coil placed in tlie ficdd of the oscil- put to just the right amount. If the type 99 16 1.291 1.6;12
lator, a carhornudnm detector unit, and the prim- Wwbe is used, the normal ﬁlamens current of 60 17 1-1§ 1-‘;--
ary of the first intermedinté-irequency transformer. nilliamperes should be employed.’ 13 1.024 Ll
The oscillator is of the conventional pattern, and 19 911 6 1.016
|:~'.f tuncd by another variable condenser of .00053- '2)(1) §!7’l)g 2}‘21
nf. capacity in series with a protective .006-4f. = e LR
hixed ‘cmulcnscr: lln_s latter preventing tnbe huﬁx- SOLENOID COIL DATA ,2,2 g;}g {3(]],; g
outs in case the air cowdenser develops a short (Q.-2187) Mr. J. B. Watsou, Springfield, Mass,, e Ll ek
24 510 5 538 8
virenit. asks as follows: 3¢ '414 b 5(;;3
The intermediate-frequency amplifier consists of Q. 1. Have yoit any data or information a\-aill- 26 404 9 457 2
{wo stages, with storage-battery tubes. ahle r(elali\'ﬁ to ;rnrious SiTF coils of tl;e so!]cnolul 27 360 5 416 6
Par 5 . . . type (number of turans, diameter, ete. and  the 28 g211 375 9
receil\]r:- 11[1-1':-}:(':'35 l;(};”()';:]:' the construction of this wave-length range that they are capable of cover- 29 285 9 345 4
h § T ing? Any information or chart data that yon 30 254 S 315
3 Variable Coudensers, .0005-pi. ; conld furnish or refer me to would be entirely 31 226 7 294 6
1 Rulcnnn Load Cail; satisfactory. 32 .201 9 274 3
1 Autenna Coupler; A. 1. The tost complete compilation of coil 33 179 8 254
1 Oscillator Coapler; sizes and their wave-length ranges including num- 34 160 1 233 7
2 Intermediate-Frequency Trausformers; her of turns, size of wire, cte.. that we have 35 142 6 213 4
1 Filter Transformer; available is reproduced on the next page. 36 127 193
0SC.- COUPLER
I:IE' ——— Q0000000 —— CARBORUNDUM DT
==10003 MF = CARBORUNDUM DET.
YOLUME CONTROL .
50,000 OHyM POT, TUNED |I AUDIO 2 MEG. AUOIO
%AN[ 10AD boos Mr [ H ooeme| |MFT X LET TRANS., p TRANS. ¢ TRANS.
COIL & - ;
- x [ ! 3E
STATOR =
rﬂ_'—-— = &
i c c = 0"=1
- s J el | 5
1105 I_' ® .002 ME
MF
g 1 = '
b L . L% 3
i 1 1
1
1 x|
i '
| A4 I""
ROTOR = &l
[ o [ S S
I MF
[ £ & A l
d. : = I
- z T P REO;' ECLI VCEE-—::
W, — Y \ RESISTANCE 3
Q. 2186 “9V | =43 ] -1z flL.SWITCHﬁj': 500 CHMS
¢ Hnliiiih—= = o
-B-A A+6V +45B +90 +{35

Best’s 5-tube super.

An innovation in supers, in that three tuhes are elimnated bv means of two crystal detectors.

Although the sensitivity of the

original receiver decreases somewhat, the set is unusually efficient and will satisfy particular constructors, especially as regards DX, volume, and

clarity.
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MAXIMUM WAVE-LENGTH OF COIL IN METERS
Diameter of Form. Inches

. Size.Length

No. Wire winding 2 2% 3 3y 4
Turns inches
20 0.78 165 185 205 225 240
22 0.56 175 195 210 230 245
20 24 0.44 180 200 215 235 25¢
26 0.36 185 208 220 240 255
28 0.3 130 210 22§ 21§ 260
30 0.25 195 21§ 230 250 265
20 1.1 205 235 26§ 290 315
22 0.84 215 245 275 30§ 330
20 24 0.66 230 260- 290 320 345
26 0.54 240 270 - 29% 325 350
28 0.45 245 280 305 335 360
30 0.37 260 290 325 350 370
20 1.5 240 250 320 355 390
22 1.1 256 295 335 370 495
40 24 0.83 270 310 355 39§ 130
26 0.72 285 330 370 405 440
28 0.6 300 345 385 420 455
30 0.5 305 350 3906 430 4165
20 1.8 276 325 365 410 450
22 1.4 295 345 390 435 475
50 24 1.1 315 360 410 455 505
26 0.9 335 385 435 480 530
23 0.75 345 395 .450 495 545
30 0.62 360 415 470 515 5635
20 2.2 310 355 410 460 615
22 1.7 335 385 440 495 550
60 24 1.3 355 410 470 525 580
26 1.1 370 430 49§ 555 €10
28 0.9 390 455 620 580 635
30 0.76 405 475 540 600 655
20 2.5 335 395 - 455 515 575
22 2.0 365 425 490 55¢ /605
70 24 1.5 390 455 §20 §85 645
26 1.25 415 480 S50 615 680
23 1.0 435 510 630 650 1716
30 0.87 456 630 605 87§ 740
20 2.9 385 425 496 585 €30.
22 2.0 395 465 640 806 665
30 24 1.8 430 500 675 645 710
26 1.5 450 525 605 680 750
28 1.2 416 655 640 720 790
20 1.¢ 600 530 665 146 81§
20 3.2 290 455 535 605 630
22 2.5 426 500 580 656 730
L 1] 34 2.0 465 510 620 7000 716
26 1.6 490 575 @&55 45 820
28 1.3 626 605 695 786 866
30 11 640 630 720 B10 895
20 .8 415 436 675- 660 730
22 2.8 450 530 620 700 8086
100 24 2.2 490 675 60 750 836
26 1.8 626 616 710 795 836
28 1.5 560 680 750 840 230
30 1.26 6856 685 1786 880 70
20 4.3 460 640 640 736 825
12 3.4 500 595 696 790 880
120 24 3.7 566 655 760 860 860
28 3.2 6590 700 305 305 1000
28 1.8 630 745 355 360 1060
30 1.5 860 775 895 1000 1110
30 5.0 496 598 705 806 210
23 3.9 650 655 770 815 930
140 24 8.1 €05 720 3849 965 1050
2¢ 2.5 650 770 395 ‘1010 1125
28 21 696 825 965 .1070 1186
a0 1.76 }40 870 1000 1125 1246
20 5.8 36 640 1760 870 9856
22 4.5 695 715 835 955 1070
160 34 3.6 665 7856 916 1040 1155
28 3.9 706 840 970 1110 12356
18 2.4 766 906 1060 1130 1306
30 2.0 800 956 1100 1245 1370
20 6.5 576 630 810 936 1060
22 5.0 636 745 8396 1025 1150
180 24 4.0 700 836 985 1120 1256
26 3.2 766 905 1080 1200 1340
28 2.7 820 980 1140 1280 1420

. Size.Length
No. Wire winding 2

434 5 5% ¢
Turns inches

255 270 285 295 20 7.2 €05
268 275 290 300 ] 22 5.8 670
265 280 395 306 200 24 44 746
270 285 _:3000 310 26 3.6 805
275 290 305 315 28 3.0 810
280 295 310 320 30 26 925
340 365 390 410 20 7.9 635
356 3765 400 425 22 6.3 706
370 350 415 440 220 24 4.9 785
380 405 425 450 26 4.0 L
390 415 435 455 28 33 925
395 420 435 455 30 2.76 985
420 . 450 480 610 20 8.7 §75
440 475 505 535 22 6.3 740
465 495 85 5SS q 24 5.3 825
475 B0O0 545  S$65 240 36 4.3 895
490 525 560 590 8 36 976
505 540 570 596 30 30 1040
490 630 570 €05 20 9.4 §96
520 560 600 640 2z 7.3 715
550 590 630 660 363 M 5.9 866
570 610 650 680 26 4.9 940
536 625 668 700 28 39 1020
605 645 685 725 30 326 10%¢
656 600. 645 690 20 10.0 736
595 635 690 735 . 3t 1.8 810
630 675 725 7170 80 24 6.2 900
660 705 756 800 6 5.0 230
635 730 730 825 8 42 1065
705 750 800 840 30 3.6 1140
€20 670 720 770 20 108 750
6§60 720 770 620 22 8.4 335
705 765 820 875 s00 24 6.6 935
745 800 856 910 26 6.4 1020
775 830 885 940 28 45 1110
800 855 910 965 30 3.75 1190
680 740 795 B850 20 11§ 175
726 790 845 905 2z 9.0 865
775 840 905 965 820 24 11 970
815 885 950 1010 26 5.8 1055
860 925 985 1045 28 4.8 1150
885 950 1010 1070 30 4.0 1230
740 805 966 925 20 122 300
790 855 925 985 22 9§ 39§
846 915 985 108¢ 340 24 15 1600
895 965 1035 1105 26 6.1 1090
940 1615 1085 1165 28 5.0 1195
970 1045 1116 1185 30 4.25 1280
795 3865 935 996 20 13.0 325
856 925 995 1065 22 100 920
916 950 1060 1l40 360 24 19 1030
965 1040 1120 1200 26 6.5 1136
1016 1106 1176 1250 238 63 1230
1065 1140 1215 1290 io 4.5 1320
905 980 1060 1140 zg if,‘: ggg
965 1066 1136 1226 250 5 12 T
1040 1130 1210 1300 2% oe L
1096 1195 1276 1370 B B L5
1156 1255 1346 1440 30 475 1365
1215 1315 1405 1500 20 118 A
995 1085 1175 1260 B e oLk
1080 1170 1260 1360 400 B Y e
1160 1260 1360 1460 B HK s
1230 13325 1435 1830 35 59 {:zo
1296 14u5 1510 1615 30 5o LA
1360 1470 1580 1690 Zolicis 2
1050 1180 1280 1380 & HH R
1180 1290 1350 1490 450 7Rty

1250 7390 1490 1600 26 81 1;62
1360 1460 1670 1686 sl 1 17)0
1430 °*545 1686 1180 3 }gos
1500 1626 1745 1660 ol aTe Tk
1160 1230 1385 1490 22 140 o
1270 1400 1505. 1820, 500 FA T
1386 1615 1626 1749 2% 3.0

1470 1600 1716 1830 3 e {ﬁg
1560 1690 1810 1935 3% 62 a0
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MAXIMUM WAVE-LENGTH OF COIL IN METERS

Diameter of Form, Inches

2% 3 3 4 4y 5 54

72§
810
896

995
1090
1200
1290
1380

1480
1616
1760
1845
1966

1516
1670
1840
1980
2130
2240
1580
1740
1930
2080
2230
2350
1640
1810
2005
2160
2326
2460
169§
1830
2080
2250
2420
2570
1760
1940
2165
2325
2510
2660
1810
2005
2220
2400
2600
2760
1860
2070
2290
2430
2760
2860
1990
2210
2460
2670
2830
3030
2100
2340
2620
2840
3075
3230

1955
2130
2290

1795
1940

Correspondence from Readers

“UNDERGROUND AERIAL”
RECEPTION

Editor Rabto NEws:

Mr. S. R. Winters’ article in your June
issue on “Radio Reception by Ground
Alone,” provoked me to carry out an ex-
periment I have long had in mind. Near the
back porch of the log bungalow I occupy
during the summer camp season is a Six-
inch well bored through sandstone to a depth
of sixty-nine feet; the water stands at an
average level of twenty-two feet below the
surface. Last night 1 took a Crosley model
5-38 to the mouth of the well and hooked
it up. Taking a piece of ordinary electric
light wire, about No. 12, T dropped one end
into the well and fastened the other end to
the connection on receiver marked “aerial.”
I grounded by fastening a short wire tg the
jron well casing. With very scant hopes of
getting loud signals, especially, of catching
distant stations, I began to turn the dials.

Much to my surprise I found little diffi-~

culty in tuning in stations near and far. In
the course of an hour's test I caught dis-
tinctly the following: WSM, Nashville;
WLW, WSAI, WKRC, Cincinnati; KDKA,
Pittsburgh; KMOX. St. Louis: WSMB,
New Orleans; WCOA, Pensacola; WSB,
Atlanta; WOAT San Antonio. I heard

a half dozen others, but faintly. Several of
the above boomed in with loud speaker vol-
ume.

What impressed me particularly was the
fact that static was almost as troublesome
as one encounters with an overhead aerial.
Only about two feet of the wire I dropped
into the well was exposed to the air. Could
this short piece alone have picked up
all the-noise I caught; or did the receiver it-
self have a static “pick-up?” 1 assume the
latter as more probable. In that event, how
can one hope by the use of underground
wires to gain any material advantage over
the fellow who uses an overhead aerial?
I have read often in the radio periodicals
that static was almost annihilated by the use
of underground wires.

Could the static “pick-up” be very mate-
rially lessened by some sort of shielding of
the receiver? I made no attempt to prove
this. Further, it appeared that static was

- worse when I was listening to stations of

low-wave length: for as I brought in stations
higher up on the dial the noises decreased
somewhat.

It may be that this experiment is of no
practical worth to radio “bugs” and experts.
Still T send it in the hope that it may pro-
voke some other fellow to carry out real

wWwWwW americanradiohistorv com

tests with wires in deep wells and, perhaps,
attain worth-while results. My summer
camp is on top of the Cumberland plateau
more than 2,000 feet above sea level.

L. L. Ricg,
Camp Nakawana, Maryland. Tenn.

(We referred the above to Dr. James Har-
ris Rogers, of Underground Radio fame,
and he says as follows:

“Your letter enclosing Mr. L. L. Rice'’s
accomnt of his underground test received, and
I herewith comply with your request that [
submit answers to his questions:

1st. I haze never found any form of an-
tenna that would eliminate STATIC.

2ud. Underground antewnae arc the most
effective  reducing such interferences.

3¢d. They are most efficient when placed
in wet or moist carth. The decper they are
buricd, the greater the signal strength, with
corresponding reduction in strays or static.

4th. The short lead mentioned is some-
what detrimental, but the recetver and lcad-
i should be shielded, '

Sth. The location on mountains. two thous-
and fect high, is anvthing but ideal. Much
better results will De attained if located in
wet carth af base of the mountain.”


www.americanradiohistory.com

Radio News for September, 1920 257

CLEAR at a whisper...
CLEAR at the volume

EAL/

URN it lJow—use the great power as

R

T T & P
o R i rn il il L e A S S

e ——

*| i

a reserve to get the climax of a song

e

without a crash. Turn it higher—let the

dance music sound out clearly above the
talk and the shuffling of feet. Or use it
in a great hall—and get the actual volume

of a great orchestra. Every instrument is
real! With RCA Loudspeaker 104—get

natural tone and natural volume.

l;II \l
RCA Loudspeaker 104 is not

only a power loudspeaker,
but eliminates the “B” batter-
ies of most sets. With RCA

.I I i ]
s, \ l I.--"I Radiola 25 or 28, it can be
T = '--'" ”J adapted to eliminate all bat- i

i .
, =2 [l teries. It operates on the 50 |
et —

R s to 60 cycle, 110 volt A.C.
RCA Loudspeaker 102 adds a pouer RCA Loudspeaker100givesclear, H : : :
unit to the Model 100. Plugged in mellow, undistorced n;ne up te hghtlng arcurt .. . $275
on the house current, it has power any volume your set can give it, "-\ }
to deliver almost any volume of ¢ is really the only loudspeaker
tone—clear and undistorted. (For to buy when you use the power
use on 50 (o 60 cycle, 110volc A. C. twbes'. . o . . o . . $35
lighting c:rcuu ) . 140

RCAW Loudspeaker

MADE BY THE MAKERS OF THE RADIOLA
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Permanent

ACCURACYee

Metal long has been recognized as the
best of electrical conductors. Because of
metal, Lynch Metallized Resistors give
conductive, non-arcing resistance that
does not break down nor change in re-
sistance value in the acid test of time.

Stcel sky-scrapers with-
stand the ravages of time
wherecrumblingcottages
once stood. Lynch Re-
S1StOTS ate (mMpervious to
moistute, do not change
in resistance value an
prove themselves in the
exactingtestsoftime and
service. The concentra-
ted metallized deposic
one-thousandth of an
inch thick upon a core of
glass is scaled forever
within the cube.

Arthur H. Lynch |

—

INC
NEW YORK NY

PRICES:—

25t0 10 Megohms .50
above .01 to .24 * e 75 Singfle Moummg 35
001 to .01 $£1.00 Double

1S better-built product—the
result of years of research and
experiment—has won the en-
dorsement of leading engineers,
experimenters and test labora-
tories because it is warranted ab-
solutely mnoiseless, permanently
accurate, dependable!

If your dealer cannot supply
vou, we will ship by mail, post-
praid, same day order is received—
and Lynch productsare sold ona
money-back guarantee.

Dealers —Write us!

ARTHUR H. LYNCH, Inc.
Manufacturers of Radio Devices
Fisk Bldg., Broadway & §57th Street
New York, N.Y.
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A New I[dea in Set

Construction
(Continued from page 235)

1N T

capac1ty shield and a common wiring sys-
tem, is L\rought out in this article for the
first time. It is hoped that our readers will

gain an incentive to further experiment
along these lines.
(Editor’'s Note—This receiver was

made in the Rapioc News Laboratories and
was placed under a severe test with other
four- and five-tube sets. It has certainly
proved its worth; and we are pleased to
give our readers some food for thought for
the future.)

‘What Price Salesman-
ship?
: (Continued from page 209) %

a lot more nerve (of a different brand) to
sell radio goods in the manner in which that
Comnecticut dealer did.

That is the kind of salesmanship that in-
jures the radio trade as a whole. One dealer
may think he is getting away with murder—
and he most likely is, for that matter—but
the fellow whom he gyps is going to do an
awful lot of yowling, when some friend tells
him that he has been stung. There was my
friend Mr. Johnson, who wanted to go to
town that very evening and take the hide off
his dealer, when he saw what a relatively
simple matter it was to make his set work.
Does anyone want to bet that Johnson ill
buy of that dealer again?

Those fellows in radio shops who think
that, just because they deal out radio supplies
to people even as you and me, they know
everything that there is to know about radio,
sliould, in many, many cases purchase a be-
ginner’s handbook and do a little reading.
They should realize, or at least the boss of the
shop should, that it is up to them to give ad-
vice to people who admit that they lknow
nothing about radio, because the radio sales-
man is the nearest source of that information.
Yet it sometimes happens that the hoss of the
store knows less than his salesman; which
reminds me of the time when the owner of a
big store told me positively that a straight-

L VRO R DRI L3N S0 T e R S L RO A

40 Non- Techmcal
Radio Articles

every month for the beginner, the layman
and those who like radio from the non-
technical side.

SCIENCE & INVENTION, which can
be bougkt at any newsstand, ‘contains the
fargest and most interesting section of
l:adio.articles of any non-radio magazine
i existence.

Plenty of “How To Make It” radio arti-
cles and plenty of simplified hook-ups for
the layman and experimenter. The radio
section of SCIENCE & INVENTION is
8o good that many RADIO NEWS readers
pbuy it Solely for this feature.

Radio Articles Appearing
in the September [ssue of
““Science and Invention”
Magazine.

How to Build a 320-Volt “B’" Eliminator
By A. P. Peck.

Construction of Vacuum-Tube Deaf.Phone.

Radio Control of Passenger Planes in
Europe.

How to Build a Cone Speaker.

The Radio Fan's Own Page.
By Herbert E. Hayden.

Variable High-Ohm Resistances.
By Otto Schrieber.

www americanradiohistorv.com

Save Your
Set From
Lightning

You never know what lightning will do and
any radio set which is without the protection of
a lightning arrester is at the mercy of a storm.

The XNational Board of Fire Underwriters
specify that an approved Radio Lightning Ar-
rester must be used with all out-door aerial
installations.

Protection is easy. Insure your insurance
and save your set with a WIRT LIGHTNING
ARRESTER (listed as standard by Under-
writers’ Laboratories). The cost is a trifle.

THE \\'IRT LIGHTNING ARRESTER is
an approved air-gap type, made of bakelite giv-
ing ample insulation, with brass terminals
moulded in bakelite, far enough apart so that
there is no leakage. A *petticoat” of bakelite
shields the Arrester from water and dust. Hand-
some and rigid. Lasts a lifetime. Easy to in-
stall. Full directions on box.

Don’t wait for a warning from the elements—
it may be too late then. Install the WIRT
LIGHTNING ARRESTER—now.

When you install your
WIRT LIGHTNING
ARRESTER, get a
WIRT INSULATOR
and Drevent leskago
along your lead-in wire.
It keePs the wire at the
rroper  distance, pro-
vides perfect insulation,
and prevents wear and
tear on the wire by pre-
venting sagging and
swaying.

The Wirt LIghtning Arrester is listed as standard
by Underwriters' Laboratories.

WIRT LIGHTNING ARRESTER
WiIiRT INSULATOR

Sold by Leading Radis Dealers

WirT {JOoMPANY
PHILADELPHIA. PENNSYLVANIA

Makers of Dim-A-Lite
Guide Books and “REC-

ATENTS ORD OF INVENTION

BLANK?” before disclosing inventions. Send
model or sketch and description of your inven.
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.

rss> BIRNBACH

)ruur setL - EXTENSION CORD

will move your speaker from room
{o room or 1o porch and lawn

20 FELY COMPLETE wiTy mnn:cron oo
30 el comPLETES |42
50 FeEr wuuu:’]&!

WRITE for our Four

BIRNBACH
RADIO (O
370 SEvEnTH AVE
RLw YORA CIfY

Insure your copy reaching you each month.
Subscribe to RADIO NEWS — $2.50 a year.
Experimenter Publishing Co., 53 Park PL, N.Y.C.
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Perhaps you, too, can cut your
“B’’ battery costs in half. Just
follow the chart.
the secret of “B’ battery economy.

THOUSANDS of people have
made the discovery that
Evercady “B” Batteries,
when used in the proper size,
and on sets equipped with a
“C” Dbattery®, are a most
economical, reliable and
satisfactory source of radio
current.

Here is the secrct of “B”
battery economy, reliability
and satisfaction:

Onall but single tube seis
—UConnect a “C” bai-
tery®*. The length of ser-
vice given below is based
on ifs use.

On 1 to 3 tubes—Use
Eveready No. 772. Lis-
fening in on the average
of 2 hours daily, 1t will
last a year or more.

On 4 or more tubes—

*Nore: A “C" battery greatly increases
the life of your “B” batteries and gives
a quality of reception unobtainable with-
out it. Radio sets may easily be changed
by any competent radio service man to
permit the use of a “C” battery.

Use the Heavy-Duty
“B” Batteries, either No.
770 or the even longer-
lived FEwveready Layer-
bilt No.486. Used onthe
average of 2 hours daily,
these will last 8 months
or longer.

These figures arc 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 shorter life, and if
you listen less, they will last
longer.

Evereadys give you their
remarkable service to the full
only when they are correctly
matched in capacity to the
demands made upon them by
your receiver. It is wasteful

eVEREADY

Radio ‘Batteries

-they last longer

www.americanradiohistorv.com

It gives you

IR iy
= = O o ﬁ
L

'.} more

e e

to buy batteries that are too
small. Follow the chart.

In addition to the batteries
illustrated, which fit prac-
tically all the receivers in use,
we also make a number of
other types for special pur-
poses. 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.
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
—38 P. M., Eastern Standard Time,
through the following stations:

weAF-Ncw York
WIAR-Providcnce
WEEI-Bosion
wrac-Worcester
\\'rl-lgxi!m;elpbia woc—D;i;e;nporf "
wer-Buflalo mncapolts
wcu—Pglsbng: \vcco{ St. Pauf
ksp-St. Louis

wsal-Cincinnati
wraM-Cleveland
wwI-Detroit
won~-Chicago

259
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and BIGGER
Bradleyohm
for

B-Eliminators

Announcing the

Bradleyohm-E

Perfect Adjustable Re-
sistor for B-Eliminators

THE rapid development
of B-Eliminators for
radio receivers has created a
growing demand for an
adjustable resistor of high
resistance to regulate the
plate voltagesto the radio set.

Bradleyohm-E isanew,large
size Bradleyohm of increased
capacity and ample range for
B-Eliminator service. It is
made in several ranges for
various types of circuits.

If you are building a B-Elim-
inator, be sure to ask your
dealer for Bradleyohm-E of
correct range and you will
be assured of complete satis-
faction regardless of the
length of time your B-Elim-
inator is in service,

Mail the Coupon {or interesting
literature on Allen-Bradley
Perfect Radio Devices

Allen-Bradley Company
287 Greenfield Avenue
Milwatikee, Wisconsin

Please send me your latest literature
on Allen-Bradley Perfect Radio Devices
including the Bradleyohm-E.

Name.ccoevrrrraaresssnsnssnnnnss
Address...... 566000 500000

|

line-wave-length condenser was the same as a
straight-line-capacity condenser. I knew one
of his salesmen and he told me that they had
to watch the boss all the time or he would
pull more bones than a bush leaguer.

There is some doubt whether these words
will ever fall on fertile ground and ‘be read
for what they are worth. However, there is
no doubt but there are many salesmen who
should read them carefully and, reading,
heed. If you are in the position of salesman
and have to give advice now and then, tell
purchasers only those facts that you are sure
are correct. The majority of people will ap-
preciate a frank, “I don’t know” rather than
a lot of talk that does not mean a thing amd
perhaps will cause damage to their receiver
or batteries.

Alleviation of Static
(Continued from page 243)

S

pese T

rensitive set with plenty of R.F. amplifica-
tion, such as the super-heterodyne. " The two
coils at right angles are prepared for
coupling to a common rotor. Each of the
stator coils connects to a loop and con-
denser to make a tuned circuit. One circuit
is tuned to the signal plus the static, and

4 )
. S 1
(o3

L FIG. 10 FIG. 10-A J

Here is an application of the Wheatstone bridge
theory to static alleviation.

the other to the static alone. On obtaining
the right polarity of the two stator coils, the
rotor coil will adjust for an intermediate
coupling between the two former, result-
ing in equal but opposing induction from
the static forces and only one unopposed
induction from the signal. (See Fig. 11-A.)
Thus the signal alone should get through;
and while this does not work out exactly,
it does approximate the desired result sufh-
ciently to improve reception. Volume is
lost, as in all attempts at static reduction.
The same idea, of course, may be applied

— I

STATOR W

I
Al

STATOR
FIG. 11-A

STATORS
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Power Unit

500r 60 Cycle Current

So Efficient
its sold with a

Money-Back
GUARANTEE

(GUARANTEE IN UNIT)

Here is a “B” power unit that is un.
failing. It eliminates the "B Batter-
ies~—doing away with all “B” troubles.
A compact, efficient unit that will be
working 100%. long after the pur.
chase has been forgotten.

The units have variable voltage con-
trols to make them adaptable to any
style receiving set. No tubes to burn
out-—absolutely quiet~—100% efficient
all the time,

Years of eliminator experience has
built "Precision’’. You are protected
by a money-back guarantee.

Write us direct, and give your deal-
ers name and address.

Prices
Conplete
Ready to Use

PrEecisioN
Ctectic M

90 Volt Unit
$37.50

135 Volt Unit
$47.50

717 East9th.Street

LFIG.II

_

By variocoupler coils like those indicated above
in a set using R.F, amplifiers static can
much reduced.

to the use of two antennas, The larger
antenna, with the greater static-collecting
proclivities, is one that should be used for
static alone. It may seem queer that it
should not be used preferably for the signal-
and-static pickup; but the fact remains that
the latter method would not be so success-
ful. In any event, all couplings should be
adjusted for best performance.

This scheme, employing two condensers in
the case of loop antennas, may be worked
out very nicely by using a double-rotor con-
denser to result in simultaneous tuning, The
tuning of the static loop should be slightly

www americanradiohistorv.com

| | ordinary large, unsightly insulators.

| Worcester, Mass., U. S. A.

Los Angeles, Cal.

N

cAeotual Size

Neat and efficient. For antenna, ground and
for lead in wires. Small screw starts readily
and makes finished job. Great improvement over
They keep
the wires in place and out of the way. acked
10 in a box, 25¢ at your dealers or direct from us,

CULVER-STEARNS MFG. CO.

Watchwork, Jewelrywork and
A fine trade commanding a good sal-
| ary, and your services always in de-
mand. Address Horological, Dept. 5, Bradley Insti-
tute, PEORIA, ILLINOIS, for our latest catalog.

Learn
Engraving
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eres a ola’e;@
tinkle in the air-

Does it reach your ears? All you need is a Rectigon to
make music sound like money. And to keep your batteries
charged up to their ears with pep. Thus you attain best
possible reception at lowest possible cost. Your Rectigon
pays dividends quickly in money saved from the service
station. And you always have a marvelous power reserve
to bring in the best your set can get.

and it comes ﬁom charging at home with

No noise as it charges—not
a bit of fuss. Noteven
a murmur that would
disturb the mildest
slumber.

No sacids, chemicals — ngo
moving parts—nothing
to spill or burn. No
muss, nor worry. You'll
have no spoiled rugs,
ruined clothing.

Snaps on in an instant—just
pluginto the light socket,
snap on the terminals.
Saves service station
bother. Sparesinterrup-
tions caused by absent
batteries.

Charges both ““A’’ and ‘B"’
batteries— Keeps both
packed with‘power. Bulb
15 used for “B” battery
charging and it is en-
closed, like all other
parts, in metal, safe
from accident. (Recti-
gon charges automobile
batteries, too.)

Safety for batteries and set—
You'll not wake to find
your battery discharged
—that can'thappen with
a  Rectigon attached.
Should you tune in with-
out detaching the Recti-
gon from battery, your
set won't be harmed.

No Storage Battery Radio
is Complete
Without a Rectigon

Tre YWestinghouse
Rectigon

har

'THE RECTIGON is a superb Westing- E
house product. Things you can’t see, %ﬂ

like extra heavy insulation, things you can see, like the
durably enameled case—all are of highest quality. i
Westinghouse manufactures also a complete line of radio :
instruments, and Micarta panels and tubes.

WESTINGHOUSE ELECTRIC & MANUTFACTURING CO.
Tune in on KDKA - KYW « WBZ - KFKX
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Keep Tubes Full of “Pep’’

— Without removing them from set!

Tubes gradually “‘run
down,” as do batter.
ies. Now it 1s easy
to regularly recharge g
201-4 ar UV-199
type tubes, all at
once, at home, and
enjoy topnotch recep- o
tion at all times.

The New $3u

JEFFERSON
TUBE CHARGER

Tubes soon weaken with use, cut down the power of
your set and take more current, To keep tubes
always like new, at full efficiency—or to rejuvenate
run-down tubes—attach a Jefferson Tube Charger
to light socket and connect to set for 10 minutes
once a month. The improved reception you get—-
plus longer life of tubes and batteries——will be

worth many times the small price of $3.50. Guaran-

teed. Get one at your dealers today.

[ ca— ==
5 T | " I'.‘, T i 1
E el B WA | IEER

3
2
°

The very nearly straight “curve” of the new
Jefferson “Concerione’” Sealed audio frequency
transformer assures full amplication of ail
notes—from the lowest to the highest audible
to human ears.

oy (he newest
circuils use—

JEFFERSON

(oncerione,

¢  (AL-2 SEALED)
To obtain bass note amplification as well as
natural life-like reproduction of all tones,
your transformers must evenly amplify every
note of the entire musical scale. Jeffersons
are extensively used in high grade receivers
because they actually make the broeadcast
sound more natural and life-like.
Now, the adoption of the new big Jefferson
“Concertone” audio frequency transformers
in latest circuits offers further proof that
Jeffersons excel in tone quality. ..
These new Jeffersons also increase sensitiv-
ity and improve distance reception. Ideal
for use with power tubes because of their
heawily insulated, extra large core and wind-
ings. Each transformer moistur;-p_roofed by
sealing it in 315" square x 234" high metal
case—convenient for “double-decking.” List,
$6.00 each. Get them from your dealer.

Write for Latest Literature, Other Jefferson Guar- |

anteed Products: Jefferson “Star” A F. Transform-
ers. $2.75, $3.00; Jefferson Tube Rejuvenator $7.50:
Jefferson No. 280 Tube Charger with single socket
for large tubes, $3.50; Jefferson No. 285 Tube
Charger with single socket for smalll tubes, $3.50;
Jefferson Tube Testers (for dealers and experiment-

ers) §8, $9. Write for literature.
Mg, Co.

of smail transformers
CHICAGO. ILL.U.S.A.

raaDt 42
Lorgest manufacturers g
§0.GREEN ST. %

e

off that of the other, for all pickup. Once
simplification of control enters into the field,
the troubles with many of the static reducers
are lessened. In using tandem (“Siamese”)
condensers, the tuning must not differ too
much, since there results the unwelcome pos-
sibility of undesired station interference,
whicl: is always a live source of worry.

How to Make Radio Pay

Your Way
{Continted from page 205)

The farming community offers another
vast field for the enterprising. In the sur-
vey made by the Department of Agriculture,
it was found that half the radio dealers
were making no determined effort to inter-
est the farmers; yet only one farm in ten
has radio, and it should be a necessity to the
farmer as much as the telephone and the
automobile. With 5900000 farms waiting
for radio, what need be said but “Get
busy ?”

Catering to women's clubs and to the pro-
fessional groups who have plenty of money
may be well worth your while. Selling tools
and supplies to the men who like to tinker
is a good side line. Bring over the builders
to see your point of view, and you can in-
stall radioc wiring in new houses. Assisting
wealthy experimenters falls to some lucky
fellows.

RADIO WRITING

Radio writing for publication is common
enough on the technical side, but how about
the human interest? When a vessel arrives
at port, see if you can get a story from the
chief operator to sell to some paper; there
is frequently good money in this, especially
if it is a scoop.

Lecturing, radio instruction, advertising,
photography. are yielding incomes to men
who can utilize their knowledge of radio.
There are schools for operators, for sect
builders, and for radio service men. the lat-
ter, especially, a source of great possibilities.

(Continued on page 268)

A CRYSTAL DETECTOR

WHY THIS IS
oNLY GLASSY
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NEW

Attach the Grand
Mogul to your light
socket and you have
hum-free power that
is permanent, con-
stant and uniform al-
ways. You will be
amazed at the excel-
lence of the recep-
tion this new B-Elim-
inator affords.

Guaranteed

The Grand Mogul is the last word in B-
Eliminators. Uses specially designed, guar-
anteed Mogul tube. (201-A may be sub-
stituted if desired.) Thoroughly guaran-
teed to furnish lasting, trouble-free serv-
ice. Will supply ample power for 12 tube
receivers. Operates on A.C. current, 50 to
B0 cycles, 110 volts.

Order Today

We will ship you a Grand Mogul if your
dealer cannot supply you. Enclose remit-
tance with your order or we will ship
C.0.D. Special discount of 5% for cash
with order.

MOGUL
ELECTRICAL LABS.

1202 S. PEORIA STREET
CHICAGO, ILLINOIS

= Ty _-
$21.50
Grand Mogul Complete

90 volt type for use
with 1 to 5 tube Re-
ceivers

$26.00

Grand Mogul Complete
135 VoIt Type for §

tubes or more.
discount for cash with
order.

I\ -1I-P DEALERS

‘VRITE today for younfree copy
of Albin's LATEST Radio
Moneg-SnvefCaﬁalnc. More com=~
plete ever Every page crammed
with lutest in . apcakers, kits,

ta and accessories. Fast, moviig
:tg:;—unbultinnhl v:luu—cnélx""eé!
k| 8= Unqualifiet tee— 4
DAY SERVICE. By Lo ATB(S ahd
make this the BIGGEST YEAR you
aver had

_.--_"-'-'-'i"'f.?'

= e ALBIN RADIO CO.inc.

221A FOURTH AVE, NEW YORK

ATENTS

It you have an invention and desire to securs a

patent, send for our Evidence of Invention Blank

and free guide book, ““HOW TO GET YOUR
PATENT.” Tells our Terms, Methods, ete, Send model
or sketeh and deseription of your invention for INSPEC-
TION and INSTRUCTIONS.

No Charge for the Above Information

RANDOLPH & C0., Dept. 453 Washington, D. C.
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OUBLE the pleasure
to be porten from
yourreccivingserwith the

CORNELL

VOLTAGE SUPPLY

(B Batcery Eliminacor)

Vastly better and richer tone,
greatly increased volume and
distance, a constant and even
flow of power, are some of its
many advantages. :

And it is an actual moncy
saver also as compared
with the use of batteries. ¢

%_ J 1 r e
ki L'][LU'. Tﬁm’n’“‘f
l

i Ena I mﬂﬂ' 1
i -ml rfh'ﬂ Hix
AEH 39 . i
|-v.1- 1 _u_g,‘\/'\ N
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HE dCSlt"lblhty of eliminating the B Battery with i its

const’mt “run-down”’

features, has long been appreciated but it has remained
for Cornell engineers to solve the problems in the best,
most simple and most truly scientific manner, in the
new Cornell Voltage Supply.

Price Type “B” complete in hand-
somely finished ease (with Raytheon
Tube and necessary cord and plug),
ready for use with practically any re-
ceiving set, containing from 1 to 10
tubes, variable radio frequency volt-
age from 50 to 150 volts (audio am-
plificr voltage from 100 to 180 volts)
and any speaker . $39.50.

Type CBissimilartotype B butwith

the addition of variable C Voltage

Supply, giving from one to fifty

volts, C voltage $49.00.
West of the Rockies add $1.90

and other objectionable

If your dealer cannot supply you,
write us and on receipt of price we
will send the instrument you select,
carefully packed express prepaid.

Full descriprive circular will also be
mailed on request with name of near-
est dealer.

CORNELL ELECTRIC

MANUFACTURING CORP.
General Offices:
135 East 58th Street, New York

Cor. Lexington Avenue

The Cornell Voliage Supply is sold only through authorized Carnell

TO Dea Y S — dealers. If you feel you can qualify

fy, send money order for a sample

and write today for full mfonnnnon

Cor

VOLTAGE SUPPLY
‘B Battcijfflzmmalor | JJES

cll_

F.O.B. New York
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The New
Balkite Charger

With both trickle
and bigh charging rates

MODEL J has two charging rates. Alow
trickle charge rateand a high rate for rap-
id chargingand heavy-dutyuse. Canthus
be used cither as a trickle oras a highrate
charger and combines their advantages.
Noiseless. Large water capacity. Visible
electrolyte level. Rates: with 6-volt bat-
tery, 2.5 and .5 amperes; with 4-velt
battery, .8and .2 amperes. Special model
for 25-40 cycles. Price $19.50. West of
Rockies $20.

Balkite

Trickle Charger

MODEL K.
With 6-volt
“A” batteries
¥ can be left on
<ontinuous or

. trickle charge
thus automatically keeping the battery
at full power. Converts your ‘A" bat-
tery into a light socket *“A" power sup-
ply. With 4-volt batteries can be used as
an intermittent charger. Or as a trickle
chargerif a resistance isadded. Charging
rate about .5 amperes. Over 200,000 in
use. Price $10. West of Rockies $10.50.

7y e

tiice

Balkite Combination —
Sfurnishes antomatic radio power

When connected to your ““A’ battery it supplies
automatic power to both “A” and “B” circuits.
Counrtrolled by the filament switch on your set it is
entirely automatic in operation. Can be installed in
a few minutes, and can be put cither nearthe set or
in a remote location. A permanent piece of equip-
ment, employing no tubes and requiring no replace-
ments. Will serve any set now using either 4 or 6-volt
““A’ batteries and requiring not more than 30 milli.
amperes at 135 volts of “ B" current. This includes
practically all sets of up to 8 tubes. Price $59.50.

All Balkite Radio Power Units operate from
110-120 volt AC current with models for both
60and 50 cycles. Prices arc Kigher in Canada.

Radio News for September, 1926

Balkite

A new Balkite “B”?
at $27.50

Eliminates “B" batteriesand supplics
“B" current from the light socket.
Noiseless. Permanent. Employs no
tubes and requires no replacements.
Three new models for all types of
sets. The new popular priced Balkite
“B”-Wat $27.50for sets of 5 tubesor
less requiring 67 to 90 volts. Balkite
B’ X, for sets of 8 tubes or lesss
capacity 30 milliamperes at 135 volts
~-~$42. Balkite " B''-Y, for any radio
set; capacity 40 milliamperes at 150
volts—$69.

Balkite

Radio Power Unifs

wwWwW americanradiohistorv com
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fgf’]“‘f IO helRadio Power Units

A new Balkite C/}zz\rger with both trickle and high

” e -

charging rvates. I hreenew Balkite B’s,” including
the new popular priced Bulkite “B”-W at$27.50.
Thenew Balkite Combmaztzom-wztb your A’ bat-
tery it furnishes automatic powefﬂ to both civcuils.

Now you can operate your radio set from
the light socket. Merely by adding the new
Balkite Radio Power Units.

You can do it one of two ways as you
prefer. By adding a Balkite Charger and
Balkite “B,” or by simply adding the new
Balkite Combination Radio Power Unit.

In either case the result is the same—
light socket operation and maximum con-
venience. And a smooth silent flow of
power that gives you a constant quality of
reception to be secured in no other way.

Balkite Light Socket Power is noiseless
power. There is no hum. It is peak power
always. It is never low and never runs
down, but is alwaysexactly what is required
by the set. It is permanent power. Balkite
Radio Power Units are permanent pieces

of equipment. They employ-no bulbs, and

have nothing to replace or renéws They.

require no other attention than the infre-
quent addition of water. They canngt de-
teriorate from either use or disuse,/Other
than a negligible amount of hoisehold
current their first cost is the ls#t. With
sets of high current requirements their use
is highly desirable for the saying alone.
They are simple to install and require no
changes in your set.

Over 600,000 radio receivers — one of
every ten — are already Balkite equipped.
Equip yours with Balkite /and convert it
into a light socket receiver, Know the con-
venience of Balkite light socket operation
and the pleasure of owsing a set always
ready to operate at full fower.

FANSTEEL PRODUCTS COMPANY, Inc., North /Chicago, 1llinois

Balkite

Light 5ackez‘ 0pemz‘zon
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Manufactured under patent applications of
the American Bosch Magneto Corpocation
and licensed also under applications of the
Radio Frequency Laboratories, Inc

The Cruiser 5 tubes—3$100.

AMERICAN BOSCH

BRANCHES: NEW YORK CHICAGO DETROIT SAN FRANCISCO

www americanradiohistorv com
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RADIO

ARMORED LINE

Demonstrating its leadership Bosch presents two new Bosch Radio Models
—the Amborada and the Cruiser—receiving sets which show a most remarkable
advance in home entertainment. The Amborada is the embodiment of perfect
radio and quality in furniture. It is a completely armored and shielded seven
tube receiver with utmost simplicity of operation. There are but two controls
—a Station Selector and a Volume Control. Never was radio made so simple or
more enjoyable. The early American period cabinet presents a new and beauti-
ful setting to radio in the home. Ample space is provided for all batteries,
chargers or power units with no evidence of its being a radio receiver. No
antenna 1s necessary with this new model. The Amborada will be welcomed
by those who have waited for just this development. The Cruiser is a compact
perfectly armored and shielded five tube re-
ceiver. Itssimplicity is expressed in the Unified
Contro! which gives the advantages of a single
station selector for most tuning but when‘‘Cruis-
ing the Air” two dial tuning advantages are

always present. The Bosch Radio Dealer near
you—usually- the leader in his
community—willexplain the great
advances Bosch has contributed
to Radio. Healsosellsthe Bosch
Ambotone Reproducer and the
Bosch NoBattery power unit, as
well as the many other Bosch
accessories. We invite your in-
quiry if you wish his address. Be
sure to hear Bosch Radio before
buying any radio equipment.

e -
g o '.'rrn'.‘ [
o Ty

The Famous
Model 16 at $150.

6

The Amborada
7 tubes—$310.

All prices slightly higher, Colorado and West and in Canada.

MAGNETO CORPORATION

MAIN OFFICE AND WORKS: SPRINGFIELD, MASSACHUSETTS

www americanradiohistorv com
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(Continwed from page 262)

The average reader of this paper is well
qualified to undertake much of the work
mentioned in this article A chance some-
times neglected is found in the radio con-
tests: the amateur, being a skilled man,
should easily win in competition against the
unskilled in writing for a radio publication.

Exhibiting radio-controlled devices, of all
sorts, brings their bread and butter to a num-
ber of people at fairs, conventions and on
the stage.

The writer has endeavored to list in this
article most of the ordinary jobs which the
average reader is qualified to handle, and
from that, led up to the more technical jobs,
the rare and unique. Every idea mentioned
is affording a livelihood to a few men; and
some to thovsands. It is to be hoped this
may help many, and give them at least ideas
and inspiration.

The
Austin Aerial

Improve your radio with this
guaranteed aerial.

Receives the same in all directions,
| Increases selectivity, Eliminates

the danger of having wires run-
ning over light wires, Will not

corrode, Easily installed by any-

Constructing
a Ripple Meter
(Continued from page 251)

L e L T I R

one, Gives plenty of volume.

| This aerial is the only one of the
kind on the market, it is manufac-

LA AR

Complete ready to install. Price
$14.00, Money Back Guarantee.

claim.

Pat. Pend.. tured bY us exclusively and we the metferhargl we must have the full vgll_tl.::ge
S; i i de of 1 . . drop ot the battery across the meter. en,
]olsz: sm',ﬁeﬁa,z_+ 'b"];cﬂ"' e;a?-ne]g: GUARANTEE it to be as we when our meter registers 10, it must repre-

sent a certain definite voltage. The value of
this can be determined by connecting our volt-

meter across the same terminals as the mil-
liammeter,

Let us suppose that the voltmeter shows
15 volts. In this case we can do either of
two things; make a correction table, or add
resistance in series with the meter so that
it will read double-scale.

The former, while accurate and usable, is
unhandy. If we increase the resistance of
the voltmeter, so that it reads 6 when 12
volts are impressed across it, and so on pro-
portionately, then it is easily read without
the use of a table. We can not very well
increase the resistance of the meter; but we
can put resistance in series with it, which
does just as well.

If 10 milliamperes flow thru the meter
when 15 volts are placed across its termin-
als, the resistance of the meter must be 1500

MFGD. BY

he

e { :
{" TRIANGLE ELECTRIC

L 329 Rex Ave.,W Canton, O.

NE.

IMinois Distributor
E. R. BILLINGS CO.,
DECATUR, ILL.

Ask your Dealer or send direct.
We will ship to you direct upon
receipt of price, or C. O. D. if you
desire. Remember the guarantee.

et T L L T LT L L DL L] ohms, To g‘ive double-scale readings, it
1 must show 10 milliamperes when 20 volts
THE TRIANGLE ELECT. : are placed across it. To do this the resis-
329 Rex Ave., NE. Canton, O, ] tance of the meter circuit must be 2,000
v ! [ Dealers ohms. This can easily be obtained by plac-

0 Payment Enclosed. : Write For ing 500 ohms in series with the meter.
] Our If the meter had shown a deflection of
O Send C. 0. D. : ) 15 when 10 volts were placed across it, it
N S | Proposi- . would be necessary to add resistance to
L Ea S 0800000000058 i tion make the meter read full scale; that is, so
Address . .oceeiriiiieniniieinens H that 10 milliamperes mean 10 volts, In this
. [ case the resistance of the meter would be
City.ovovevrannnnnes State....... : G666 2/3 chms; it would be necessary to add

333 1/3 ohms, to read even-scale, and 133
1/3 to read double-scale, as in the first case,

HOOK-UP OF METER

Since this meter is to be used to measure
ripples, which are of either alternating or
pulsating form, the resistance used must be
as nearly non-inductive as possible. If cop-
per or resistance wire is used for this pur-
pose, one half of it should be wound in a
clock-wise direction on the spool, and the
other in a counter-clockwise direction.

For a rough estimate of the amount of
copper wire required for a resistance, the
following table will be handy:

Ohms per 1,000 feet

Makes Summer Radio
Reteption a Pleasure

ameelt gives a faximum
B!-;IF#-:‘-A_E of volume. minimum
paro Feme of static and sharper
tuning. Place it anywhere—even under the
carpet. Sent prepaid for $4. Write for com-
plete information.
FISHWICK RADIO COMPANY

132 Central Parkway & Elm, Cincinnati, O.

RADIO PANELS
OF GENUINE BAKELITE

Cut, drilled and engraved to order. Send rough
sketch for estimate. Our New Catalog on
Panels, Tubes and Rods—all of genuine Bake-
1it, ailed on request.

e STARRETT MFG. €O.

520 S. GREEN ST. - - CHICAGO

e

. . 99
“Lighting Fixtures
READY TO HANG
(Direct from Manufacturer)
Completely wired including glasswars
Send_for new Catalogue No. 27
(Just reduced prices)

DON'T LOSE YOUR RIGHTS
Before disclosing your invention to
ne send for_ free blank form
ENGCE OF CONCEPTION"

to be signed and witnessed.
LANCASTER & ALLWINE
Reg. Pat. Attys. in U. 8. and Canada

i iti Deal ; ] No. 33 2060 No. 37 5231
*hnie Fixrone SUBRLY Co,. Briclaatos o e form. "Erldencs 34 2609 38 6596
STATION R ERIE, PA. ot_Concepllog 35 3200 30 8316

36 4148 40 1049.

The fuse is a short piece of No. 41 wire.
A short length of a broken thermometer is

Insure your copi reaching you each month. Subscribe to Radio Necws—-Sz.so a year
] | used as a guard for it. This makes a sub-

xperimenter Publishing Co., 53 Park Place, N. Y.
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Selective Charging

A new feature
in “A’’ Power Units

‘These
switches
give
complete
control
—

Sight ,

Gauge
Only 4
connec-
tions to
make

Plugcan
be left in
lighting
socket
permanently

Here’s an “A” Power Unit you don’t have to
worry about. It gives you trickle charging for
ordinary use of your radio set, and there’s a two
ampere rate for emergencies.

The colored balls in the sight gauge inform you
which rate is needed to keep its genuine Willard
Threaded Rubber “A” Battery fully charged at all
times. A double throw switch enables you to
select this rate. Another switch serves to throw
the “A” Battery on the set, or the unit on charge,
while another takes care of recharging up to 96
volts of “B” Batteries.

WILLARD STORAGE BATTERY CO.
CLEVELAND, OHIO, U.S. A,

www.americanradiohistorv.com
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:

The Willard
Selling Plan

for
Radio Dealers

Your local Willard Serv-
ice Station will act as your
jobber on Willard Radio
Products.

This means a quick source
of supply for strictly fresh
material which you can
turn over to your customers
in the pink of condition.

Your local Willard Serv-
ice Station also assumes
the responsibility for serv-
ice, if needed.

Months of operation
have proved that this plan
is effective, and profitable
for all concerned.

Willard Radio Products
will be advertised exten-

Power Unit

sively this fall. Doubles
and full-pages in The Sat-
urday Evening Post and
other leading publications.

Have your local Willard
Service Station explain the
details of this practical
plan for advertising and
selling radio products. 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 will
be furnished.

Y our Nearest Willard
Service Station is Your
Nearest WillardJobber
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Money Making

Published monthly in the interest
of ambitious men and women
who want to become independent.

Covers every field of activity from
which profit can be derived.

Explains the money-making possi-
bilities in each particular enter-
prise.

Discusses definite steps to be taken
by people adopting a means of
livlihood, spare-time work, or a
second income.

Has the following special depart-
ments:

Prize Contest Record,

a elassified dircctory of current contests.
The Literary Market,

a record of periodicals for writers.
Opportunities in New Patents,

iMustrating the latest promising inventions.
Agents’ Opportunities,

deseribing attractive items for sulesmen.
Meney-Making Fermulas,

with directions for preparing specialties.
Cash Prizes for Money-Making Ideas,

announcing the rules for our prize awards.

Publishes feature articles by recognized
authorities in many fields, as, for in-
stance, real estate, selling, writing, man-
ufacturing, = investments, speculation
farming the mail order business, decor-
ating, candy making. needlecraft photo-
graphy, mechanics, chemistry, window
trimming and many others.

Subscription Price, $2.50 the Year

\

NEW YORK

The CONSRAD COMPANY,Inc.

increasing incomes.

'

www americanradiohistorvy com

SECURE A SECOND INCOME

Be independent in business—There are
opportunities forbig profitseverywhere

MONEY MAKING is devoted to specific means and methods of
Hundreds of ways of making money in spare-
time work are explained every month.

Read MONEY MAKING and learn how.

25° ON ALL NEWSSTANDS

Ask vour newsdealer for a copy to-day.
Published and Distributed by
# The CONSRAD Company, Inc., 64 Church St., New York, N.Y.
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stantial protection and it will not take much
larger wire than No. 41, which tends to
forestall any attempt to over-fuse. The end
caps are made of copper tubing, about 3/16-
inch long and closed on one end with a
halt of solder. The fusc wire is bent over
hoth ends of the tube. The ends are then
wrapped with several turns of tin {oil and
the caps pushed on. The balls of solder on
cach end snap into copper strips which act
as both suppoerts and contacts. This fuse
protects the meter in case the condensers
break down.

A double bank of eight 1-gf., 1750-volt,
condensers  fills  the space back of the
switches and the fuse. They are in two
groups of four cach, parallcled to forin two
4-nf. capacities, Fig. 3 shows these connec-
tions, made to take up a minimum of space.

Returning to tlie panel, the switch above
the fuse is used to close the circuit, in one
position, and to discharge the condensers in
the other. This latter should always be done
after taking a reading; as the condensers
will often hold a charge for some time, and
may give an ugly jolt to the person at-
tempting to use the meter again.

The middie switch, being double-throw,
cuts out either bank of four condensers.
When this switclhh is open the two banks
are in series, and the total capacity reduced
to 2-#f. This is for the purpose of reducing
the charging current, and atlows the use oi
a smaller fuse. The meter, at the lower
frequencies, will be more accurate with
4-pf. in serics, obtained by shorting either
bank, than with 2-#f,

The upper switch short-circuits the meter
and protects it from the jolt of the charging
current.

USING THE METER

A small transforiner permits listening to
the rippte with head-phones or toud speaker.
‘The phones should be used only when test-
ing the filter or generator on a resistance
load, such as lamps. Also be sure that the
phone terminals are on the negative side of
the line. Do not attempt to use them when

the meter is connected to a transmitter, or |

when there is danger of high frequency.

The transformer is mounted behind the
panel above the phone jack. It is carefully
separated from all high-voltage leads, ex-
cept for the primary, by a partition. This
transformer may be easily made; I-1 ratio
will do, and not more than 75 turns, iron-
cored. In place of the transformer, the re-
sistance for the meter may be used, if it is
under 100 ohms. The phone leads may Dbe
tapped across it; but this is dangerous, as
the phones will not then be protected from
the high-voliage supply.

In using the ripple meter, first sce that
the condensers arc short-circuited.  Then
connect the filter or the generator to the
terminals A and B; B should be the nega-
tive. I{ the phones are to be used, the load
must pass through €. (See Fig. 4). When
these connections are made we are ready to
take our readings.

See that the meter is short-circuited. Open
the switch that cuts out one hank of the con-
densers, to reduce the initial surge. Now
close the circuit with the lower switch, and
short onc bank of condensers controlled by
the middle switch. Open the switch that
shorts the meter and take the reading. This
reading will be one-half the ripple voltage,
and one-quarter the fluctuation, in casecs
where the meter reads double-scale; and
will be the actual ripple and one-half the
fluctuation where the meter reads even-scale.

In disconnecting the meter, open the low-
er switchh and discharge the condensers.
Then remove the terminals.

For comparing the cifectiveness of R.A.C.
filters and the raw ripple of D.C. generators

<

amazing
- Advancement _
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» Avistocrat
© | Pointer Knob

Avristocrat
E-Z TOON
Vernier Dial

Aristocrat
E-Z TOON
Vernier Pointer

|
2
7
5
[

. 7
NEWeAristocrat’
Vernier Port Dial

Kasch has been foremost with
all important improvements—the
leader in the field of plastic
mouldings. The name Amstocrat
has always signified radio parts—
dials, knobs, pointers, etc.—of
unsurpassed quality and efficiency.

SINCE the birth of radio, Kurz-

Our newest improvement—the
latest addition to the noteworthy
Aristocrat family is no exception!
This Vernier-Port Dial is of
Bakelite. It will improve the
appearance and efficiency of any
set a hundredfold.

The vernier ratiois 14to1. There
are no gears, no cogs, no chains—
no backlash possible. Nothing to
wear out or get out of order.
Easily installed—in a few minutes!
The famous Kurz-Kasch split bush-
ing fits any condenser shaft.

In three beautiful, attractive
finishes—black, walnut or mahog-
any. If you are to build your own
radio, be sure to select this
Aristocrat  Vernier-Port Dial if
you want and expect best results.

If you already operate a radio
with old-fashioned dials—or dials
of doubtful quality and origin—
replace them with this improved,
modern Vernier-Port Dial, You'll
be surprised at the difference in
appearance, and you will enjoy
better reception due to more ac’
curate tuning—bringing in count”
less stations you've never heard
before.

You'll find the Aristocrar Ver-
nier-Port Dial at all better dealers
—3$> each—in the color and finish
you select!

THE KURZ-KASCH COMPANY, Dayton, Ohio
MOULDERS OF PLASTICS
Offices in All Important Cities

KURZ @ KASCH

Aristocrat Dials and Knobs
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You can at last forget the mechanics of radio, for a
simple switch releases all the power you need for any
program. Power—clean—constant—abundant!
er that instantly responds to high soprano, and as easily
brings you the full resonance of an orchestration!

No Filament To Burn Out

All Majestic “B” Current Supply units are manu-
factured complete in our factory and are equipped with
the famous Raytheon Non-filament Tube. No acids or
Tests of the Majestic “B” oscillograph
demonstrate that all A-C hum is entirely eliminated.

back surge.

you can have Radio at its best
summer or any time/ e

Pow-

Majestic “B” Current Supply

‘The same electric current that supplies your lights de-
livers “B” power for your radio. No fuss. No worry.
No acids. No “hum”. Nothing but reliable, unvarying
power direct from your light socket. And at an av-
erage cost of one'tenth cent an hour!

Economical, powerful—lasts as long as any

Fully guaranteed.

receiver

Its low purchase cost and the sav-
ing it will mean to you in just a few months makes it
an Investment that scon pays for itself. Don’t delay—
see your dealer at once or write for free booklet.

delivers pure direct current—From,your light socket

Majestic Super “B” Currest
Supply

Capacity 1 to 12 tubes, in-
cluding the use of 135-150
volt power tubes.

Price  ..oveercerreansescennn. $35.00
West of Rocky Mts..$37.50
Majestic Master “B”’

Rating 60 mils at 150 volts.
Particularly adapted for Ra-
diola 25-28- & 30 and super
heterodynes. Will operate on
super . power tubes UV 171
(180 volts.) Unequalled for
sets having very heavy cur-
rent draw.
Price

West of Rocky Mts...$45.00

GRIGSBY-GRUNOW-HINDS CO.

4572 Armitage Avenue

Chicago, Illinois, U, S. A,

'GEM TUBE

A Guaranteed Kadio Tube
. Within Reach of All

A tube for a dollar TYP05$
of $3 value A 401A
trial  order will 400
eonvince You as it 4q9

has  thousands of

%tlrlwrs. i{)‘\uuﬁu\m 499A pach

ver w e -

lite Base), Send w':"!dsé;':g‘

your orders at onece. All Tubes

Orders sent €.0.D. with UV. ar
parcel Dost UX Bases

Dealers, Write for Discounts
GEM TUBE CO.

1
220 So. State St.. Chicago. 11,
Lafayette Bidg., Detroit. Mich.

(Dent. N.) 200 B'way, N, Y, Clty

EROVOX

"Bl Bener"

EAYTHE
Y DENSER BLOCKS

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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this meter will fifl the bill nicely. It is not
sufficiently sensitive, except with the phones,
to do much good on the filtered generator.

The cost of this meter was a few cents
over $9.

CALLS HEARD

W. A. SHANE, 12 CHARLES S§T. E, TO-
RONTO, CANADA, C3ML

40 meters—using series feed direct conpled Hart-
ley; 3 ckt tuner, 1 sp A. F. A,

Nov. 25—2xaf (phoue); nkf; (doy);
qra?; (Saqw); (7rl), qra crd?; (9a0t).

Dec. 3—3bhy; laya; Sapg; Gedw; 7uj; 9dac.

Dec. 4—1bdv, 80 meters; 1bke.

Dec. 5—(lawq, r2 to r5) ; 6tj; (9aqf, r5).

Changed to shunt feed, loose coupled Hartley, 50-
watt tube, input never exceeded 32,5 watts.

Dec. 8—(5zai, r3); (9fi, r4).

Dec. 9—(5tg, r4).

Dec. 14—Nism, gra?; (9dbj, r5).

Dec. 15—Pow—2 meter band, qra?; aga—20
meter baud, qra?,

Dec. 16—~Wva, qra?; aga,rl; nki,r7; 2xaf; 9ek,-

m3idetx,

rd.
Dec. 17—Tn operating room_ of station CKCL,
during 7.00:-8.00 p. nt. broadcast, same sct as
ahove using ground only within five fcet of trans-
mitter, ’

Wiz, u2anc, ulcyx, uZcty, u2hy, ulbwt, uljo,
ulcel, udatx, 6cc, u%efi, 9dol, kdka.

an. 11—(6vr,r5).

an. 13—{afv,r7). -

Antenna used for reception and transmission in-
verted L. as used for CKCL on 840 KCS, working
on II F. transmitter between 5th and 6th harmonic,
using radiator steam pipes, steel frame of build-
ing, etc., for ground. C. P. n. g. for H. F. work.
Pse QSL. All crds answered.

D. CASON MAST, BISBEE, ARIZONA, 6CUW

1fx, 1Ird, 1xz, 1yh, laao, lahg, lahl, 1lail, lajp,
laof, 1hay, 1Dbes, 1hgq, 1bhlf, 1bpb, Ibvl Ibze, Ixm,
2ev, 2fn, 2mn, 2nw. 2uk, 2zv, 2acs, 2aky, Zanm,
2ahm, 2auh, 2brc. 2ccl, Zcyx, 3eb, 3sk, 3chg, 3cki,
3ckp, 4bu, 4ch, 4fa, 4fj, 4f1, 4fm, 4fs, dio, 4iu, diz,
4a0, 4rm, 4rr, 4sa, 4sb, 4si, dwe, 4aac, daah, Sak,
Sax, Sew, 5gj, 5he, 5jf, 5mni, 5nj, Snq, Sqk. 5qx, Sqs,
Srg, 5sh, Suk, Sux, S5va, Syd, Saaq, Sacl, Sagi,
Sahp, 5akl, 5alm, S5alz, 5amw, 5apm, Saqu. 5arh,
5atf, Satk, Satx, Satz, Gbh, Abq, 6ej, 6ih, 6lh, Olr,
6ml, 6no, 6pz, 6qg, 6sk, 6tq, Gadw, 6aff, 6al,
6ano, 6asd, Gasm, Gawt, Gbav, 6bde, Gbhh, 6bhz,
6bij, 6bls, 6bsf, 6btm, 6buc, 6bvi, 6ccl, beco, Geep,
6eet, Gefr, 6cfs. Geje,, 6end, Geqw, Beqa, Gesw, Getd,
6cux, 6dag, Gdaq, 6dbe, Gdbl, Gzac, 7aec, 7gy, 7hh,
7nx, 7oc, 7rl, 7tq, 7uj, 7zq, 7agi. 7ajb, 7alk. 8abf,
8aj, 8ay, 8by, 8eh, 8es, 8, 8gi, 8pl, 3qd, 8rt, 8vx,
8xi, 8zi, 8zu, 8adg, 8ago, Balr, Saly, 8aub, Saul,
8avd, B8avk, 8axs, 8hcv, 8bih, 8huh, 8hon, 8bhth,
8huk, 8hrw, 8hyr, 8bau, 8chi, 8cbr, 8dae, 8dgp,
8dip, 8dno, 9bv, 9ds, 9f, Jhp, 9kb, Inl, 900, Iwo,
9adk, 9ajj, 9aim, 9akb, 9aot, 9asw, 9atq, 9ayj, Jayn,
9bkk, 9bos, 9bou, 9bqh, Shrq, Sbvh, 9hwb, 9hwn,
9hwo, 9cap, 9cbi, 9chy, 9cdw, 9civ, 9ckm, 9cld,
9ctg, 9ctr. 9¢vn, 9cwn, 9dac, 9deq, 9dez, 9dge,
9dke, 9dnb, 9dng, 9dth, 9dte, 9dvy, 9ebv, Y9ebx,
Yece, 9efy, 9eji, 9eky.

CANADIAN: 3aa, 3kp, 3ni, Joh, 4de, 5hf.

MEXICO: 1k, 9a, S5c.

Nkf, npu, nisp, wiz, gdvh, cpfhe? i

All on 40 meter band. Gl to gsl to anione and
wl appreciate rpts on mi sigs. 73s to all.

an Uitra-Modern Radio

Factory
(Contintted from page 222)

ing touches are put on the various parts thus
made.

BELT-CONVEYOR SYSTEMS

On the second floor we find that the finest
kind of efficient production methods are em-
ployed in the assembly of parts into the thirty
odd units which are built into the receiver.
The manufacturer has found it necessary to
design and develop many special machines for
this work, such as coil winders, rheostat
winders, variable-condenser stackers. auto-
matic riveters. engraving machines, as well
as a great variety of standard small machine
tools.

The third floor of this modern factory is
given over to the final assembly, testing and
packing departments. Here the latest types
of continually-moving belt conveyors play a
big part in speeding up these activities. In-
dividual benches are located on both sides of
the belt convevor, and operations are laid
out to permit assemblers, working in pairs,
to remove a receiver from the conveyor, per-
form their operation and return it to the belt
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FHawless Reproduction.

adio
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B
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WA
S SR

Licensed under applica-
tion for letters patent of
Radio FrenquencyLabor:
atories, lunc. F.L.]

Backed by 29 Years’
Telephone Experience
LAWLESS, faultless radio reproduction such as Kellogg has

Irattained can come from experience alone. In radio set building,
nothing — absolutely nothing — matches experience.

Model 507 receiver is the finished result of our 29 vears’ experience
in voice transmission — a set that cannot squeal or howl — that
brings them in with a “punch” to delight the most critical radio fan.

o

g e s -

»*

N .

o

Mail this Coupon Nowfor full details of the new Kellogg
507receiver withtherefinementsand improvements pos-
sible only from an experienced institution like Kellogg. .

Kellogg Switchboard & Supply Co.

1066 West Adams S
Chicago, Illinois

i‘
0

o*

tion on the

+*
»
o

console model 508.

Model 508 includes the ap-
paratus of the table model

Heavy shielding around and between the coils prevents  Mail the .,.0"D
interference, and three stages of radio frequency give  Coupon o o
maximum range and selectivity. Take our word for Tod < Kello

: y . ) (4] ay P e 44
it—here’s a receiver that's as perfect as can be made. " Switchboard

& Supply Co.

t.

Please send me full informa-
Kellogg Six Tube
Receiver, model 507, and on the

and| the [amohia KalSes 1066 W. Adams St., Dept. 1-I, Chicago »*" Name
speaker, with ample space for K

2l batierics or power supply DEALERS FRANCHISES F .
units,

o
*
o*

Dealers mow receiving franchises. Write
and let us tell you all the things we

are doing to make Kellogg sets sell BIG.

www americanradiohistorv com

*" 1t a dealer, interested in a Kellogg Sales Franchise.check here O

i
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SILK CORE
CRYSTAL DETECTOR

G-
PRICE $1.50

‘Write for new descriptive folder.
Man*f’d by G-S Radio Res. Lab., 1269 Gochran Ave.,
Los Angeles
Distributors: Scott Sales Co.. 443 S. San Pedro St.
Los Angcles

—
Centralab Radichms, Modulators, Potentios
meters or Rheostats are standard on 69 lead-

ing radio sets. Ask your dealer, or write for

descriptive literature.
Central Radio Laboratories L
19 Keefe Avenue

Milwaukee. Wis.

C. L. PARKER

Ex-examiner U, S, Patent Office
Attorney-at-Law and Solicitor of Patents

McGill Building, Washington, D. C.
Patent. Trade Mark ard Copyright Law

64 lllustrated Pages
of Radio Bargains!

Write for Catalog Today
RANDOLFPH RADIO CORP.

159 M. BNION AY. Dspt. 2 CHICAGO, ILL.

Insure your copy reaching you each month.

Subseribe to Radio Nevcvs——$2 .50 a year.

Experimenter Publishing Co., 53 Park Place, N. Y
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which carries it on to the next pair of work-
ers.

Thus, following the most advanced factory
policy, the embryo receiver is moved systeni-
atically and efficiently from the first to the
final assembly, and then to the final inspec-
tion and test departments. Here the receiver
is actually tested on broadcast reception, and
a record made of the dial readings for several
statxons This record, which accompanies the
receiver, serves as a gmdc to the buyer m
the opcratxon of his receiver, though there is
little variation between any two of the same
model, owing to the high degree of standard-
1zation,

After the reception test, the receiver is re-
turned to the conveyor, and proceeds to the
cabinet assembly department, where it is
mounted in the cabinet and prepared for
packing. Two cartous are used, the outer

‘The molding department makes the differeat

using thermos-
resses.
rebe & Co., Inc.

insulating composition parts,
tatlcally-controlled
Courtesy of A,

one being a specially-constructed air cushion
container whichh prevents damage in transit.

.BROADCASTING AND EXPERIMENT

The fourth floor of this factory is devoted
to the activities of the engineering staff and
to two broadcast stations which the company
maintains. Here, also, are two_experimental
statious through which this firm keeps in
touch with amateur operators throughout the
world. In comnection with the broadcasting
we find on this floor well-appointed recep-
tion rooms, large and small studios, control
rooms, and the office of the broadcast of-
ficials.

Mounted on the roof are three lattice-type
towers which permit the use of horizontal
aerials two hundred feet above the ground.
The engineering skill empioyed in the con-
struction and operation of this station is
evidenced by the fact that although the power
used is only 500 watts, programs from these
studios Tave been heard in nearly every part
of the world. Broadcast listeners in Aus-
tralia, for instance, frequently write and
even cable their applause.

HIGH ACCURACY REQUIRED

It is difficult, in so brief an article, to do
JuSthC to the scientific care which is such an
important part of the building of the re-
ceiver. The corps of inspectors, for instance,
is approximately twice as large, in relation
to the production force, as is customary in
the automobile industry. These inspectors
are really expert at their respective jobs, and
do nothing but test and inspect various parts
and units of this receiver.

The testing of the receiver involves the
use of hundreds of specially designed instru-
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Radio batteries
with a name and a reputation

THeRe is one safe guide to follow in
buying radio storage “"A™ and
"B™ batteries—the name of the
. battery and the reputation of the

manufacturer.

More than twenty years ago,
Prest-O-Lite gave the motor-car its
first really dependablie light, and
since that time Prest-O-Lite has
more than kept pace with the ever-
changing motor industry.

When the miracle of radio came,
it was only natural that Prest-
O-Lite should make batteries
especially for this new industry;
batteries which because of their un-
excelled guality have added to the
reputation and prestige of the name
Prest-O-Lite.

These batteries were perfected
in the world's largest electro-chem-
ical research laboratories. They.are
made of the finest materials. Every
user of a radio can depend upon
Prest-O-Lite Radio Batteries to
deliver their rated ampere-hour
capacities and to insure good clear
reception.

Prest-O-Lite Batteries are attrac-
tively priced from $4.75 up. It is
unwise to take a chance on
batteries of unknown make. Ask
for Prest-O-Lite.

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 ¢very owner of a radio should know
about storage batteries™ is a little booklet
which every radio fan will find interesting and
helpful. It is crammed full of hints that will
bring surprising radio results—and save you

. money. It's yours for the asking—uwithout
obligation.
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Designed especially for radio

. STORAGE BATTERIES FOR
MOTOR-CARS AND RADIO
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'ca//y new Ciecuit
greatly increases Jower
and enhances tone Quality

The Chelsea Truphonic Six utilizes an entirely
new and different system of audio amplifica-
tion—a system as far in advance of that here-
tofore emploved as the orthophonic principle
in talking machines is superior to former
phonograph reproduction. A power tube may
be used in the last stage of the Truphonic, thus
obtaining tremendous amplification, Tone
quality is stabilized while the whole tone range
is increased to its full limits, enabling you to
enjoy the maximum capabilities of any loud-
speaker.

Ask Your Dealer to Demonstrate
or Write Us Direct

CHELSEA RADIO CO., Chelsea, Mass.

Other Chelsea Sets $26 and $50--each a
leader in its class. Send for details.

Radie News for September, 1926

ments. The accuracy of these tests is guar-
anteced by the fact that engineers, in their
lahoratories, daily test and check over these
various clectrical testing instruments. Even
the man who is not a radio enthusiast is cer-
tain to appreciate the precision and care
which is evidenced in every part.

Radio Set Owners”
{hformation

(Continued from page 216) %
3

a plug may be connected to the aerial bind-
ing post of the receiver. The accompany-
ing illustration shows just how this is done.
Note that there is sto direct counection to
either of the electric-light wires, The en-
ergy pick-up is through the capacity exist-
ing between the jnsulated wire and the elec-
tric-light wires.

A Combined “B” Elimjn-
ator and Power Amplifier
(Continwed from page 241)

LR AL

e

amplifier through an audio transformer in
the usual manner. The output of this tube
passes to the jack at the upper right, to which
the loud speaker is connected, through a 1:I-
ratio transformer,

A SHIELDING DEVICE

The success of a device of this kind de-
pends considerably upon the disposition of
the parts and the shielding of one part from

Zr
FILTER ZR

FIG 1

An eliminator corresponds to a transmission
system in which the impedance of the source
of emf is Zt and the impedance of the receiver”
of energy is Zr. In the eliminator Zt is the
impedance of the input transformer and the rec-
tifier; Zr is that of the receiving set.

another within the containing case. There
are other features which demand consider-
ation and require special arrangements. For
instance, difficulty may be experienced from
the antenna efiect of the lighting system. of
the building in which the device is located,

SERVICE BATTERY CO.| " %

704 East 102nd Street Cleveland, Ohio

wwWw americanradiohistorv com
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Fverybody can now enjoy th 3 101 - ! i -,—'[ ‘:] :
b X y the beneflts of Storage \ [ =
13" Batteries—more hemer, quieter reception, S E R Vv I c E } I
greater econony.  Rubber case prevents leakagc or g - I il il
\s\!;‘t]lrlﬂ:ﬁjlnfr:-“;:ar:c' recharge. Will last for years Double-Duty nt _;." I I' H
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50 Volt $7.75 [ SERVICE “A" Batteries tremels econcmical, £4us B VB S .
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with Bulb 0 0 30 40 '

This chart shows how the output voltage of the
el:minator here described varies with the load
put on it.
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1927 MODEL

The Newest Up-to-the-Minute Radio Set
—1It Has Never Been on a Dealer’s Shelf

SOLD ON A GUARANTEE OF SATISFACTION OR MONEY BACK

BST-6

Volume
Control

180 ro 550
Meters

Perfect
Calibration

HIS marvelous six-tube tuned radio frequency
receiver is Self-FEqualized -and built of low-loss
materials throughout. Its clear, rich tone of aston-
ishing volume is a revelation. The circuit consists
of two stages of tuned radio frequency, tube de-
tector and three stages of balanced audio amplifi-
cation. Air cooled rheostats and universal sockets
are used.

Lubree modified straight line wave variable con-
densers are employed, insuring separation of the
low wave length stations. PERFECT CALIBRA-
TION—STATIONS ONCE TUNED IN CANXN
ALWAYS BE LOGGED AT THE SAME DIAL
POINT.

The BST-6 works best with a 75 to 100 foot aerial,
6 volt “A” storage battery, two 45 volt “B” batteries,
4% volt “C” battery, six 201-A tubes and any good
loudspeaker.

Specifications

Bakelite Panel, Walnut Finish—
With Etch-O-Gravure and Gold Decorations—
Bakelite Sub-Base—

Kurz-Kasch Bakelite-Walnut Pointers; Gold-filled. to Match—

Kurz-Kasch Bakelite Gold-filled Rheostat Knobs—
Lubree Straight Line Wave Variable Condensers—
Special Corkoid Coils; Highly Concentrated Field—
Shore Audio Transformers—

Caswell-Runyan Two-tone Walnut-Finished Cabinet.
New Dubilier Grid Condenser.

Direct from factory

Immediate Delivery

B-Beauty
S-Selectivity
T-Tone purity
6-6 tubes

S - ST T

LOG OF BST-6
Taken on a Fifteen Foot Aerial In One-half Hour by
Al Kraus, 996 Aldus Street, New York City.
WSBC, Chicago, IIl. ...10 WQGY, Schenectady, N.Y. 50
WBBR, Rossville, N. Y. .16 WMAK, Lockport, N.Y. 51
WEBH, Chicago, 1ll. .. .49 WMSG, New York City 11

WHT, Deerfield, IIl. . .55

WCCoO, St.rPaul, Minn. .61 WOC, Devenport, Ia. 85

WSB, Atlanta, Ga. ....66 WFAA, Dallas, Texas . .78
‘SELECTIVITY

I live within four blocks of WLWL, and since the open-
ing of this station have had great difficulty in choking
them off my old .set. Even after employing a wave trap
I could still hear WLWL around the entire dial and
was told by several friends that living so near this power-
ful station it would be impossible to entirely cut them out
with anything less than a super-het. It was a very agree-
able surprise, therefore, when [ installed my new BST-6,
to find that while WLWL came in on 25 I could tune
in WRNY on 21 and entirely cut out WLWL. This is
certainly real selectivity.—F. S. Clark, 350 West 55th
Street, New York City.

Guarantee
Satisfaction er Money Back
Each receiver is tested and retested,
boxed and inspected before leaving

factory, and guaranteed to reach
you direct in perfect condition.

Workmanship throughout guaran-
teed the <best. Assembled by ex-
perts.

Immediate Delivery

to you $40.00

SAFETY FIRST!—Why buy obsolete models, or radio failures at departmenst store “bargain sales” when a BST-6, the latest
achicvement in radio, can be bought direct from the factory with no department store profit added? Here is a real bargain, sold

you with a guarantee of satisfaction or money back.

Send Check or P. O. Money Order to

GUARANTY RADIO GOODS CO.

143 West 45th Street, New York City

www americanradiohistorvy com
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Greater tone range, detail, naturalness and volume is yours
with the new Sonochorde—the Cone that last year took New
England by storm. Equipped with powerful, patented am-
plifying unit. Adjustable. Silk wine-colored cone. Beauti-
ful mahogany semi-gloss finish. Protected back. Suitable
also for wall or standard mounting. Comparison 1s invited.

Write for complete story on Sonochorde.

BOUDETTE MFG. CO., Division St., Chelsea, Mass.

THE OMNIGRAPH MFG

Send_for FHEE Catalog.

e OMNIGRAPH

THE OMNIGRAPH Automatic Transmitter will
teach You both the \Wireless and Morse Codes—
right in your ewn home—aquickly, easily and inex-
pensively. Connected with Buzzer, Ruzzer and
Phone or to Sounder, it will send ¥you unlimited
mfsugu at any speed, from 5 to 50 words @
minute,

THE OMNIGRAPH I3 not an experiment. For more
then 13 vears, it has been sold all over the werld
with a money back fuarantee. The OMNIGRAPH
is used by several Dents. of the U.8. Govt.—in fact,
the Dept. of Commerce uses the OMNIGRAPH to
test all applicants appI¥ing for a Radio license, The
OMNIGRAPH has been successfully adopted by the
]eadjm: Inlversllles Colleges and Radio Schocls.

15 HUDSON STREET, NEW YORK CITY

If you own a Radie wane :e! and daw’'t Enow the code—yoti are missing most of the flm

$2.50 a year.

Insure your copy reaching you each month. Subscribe to Radio News—
Experimenter Publishing Co,,

43 Park Place, N. Y. C.

wwWwW americanradiohistorv com
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which may. be passed on to the loud speaker
through the capacity coupling between the
various windings of the power transformer.
In the present case this trouble is eliminated
by placing a copper shield between the pri-
mary and secondary windings. This shield is
1ot continuous, hut overlapped at the edges,
electrical contact of the latter being prevent-
ed by a strip of insulating material laid be-
tween.

Another source of trouble was found in
the pulling of the plugs from either jack,
shown in Fig. 3, whereupon disagreeable
noises emanated from the loud speaker. This
has been prevented by using the short-cir-
cuiting jacks as shown in the diagram.

The operation of this combined “B” elimi-
nator and power amplifier is very satisfac-
tory and the apparatus has much to recom-
mend it. In the ncar future there will be
presented in Rapro NEws a complete con-
structional article in which all the constants
and other details of the system will be given.

it

Radio Wrinkles

(Continued from page 247)

L

AL I O

LTI N RTINS

bare copper wire; about No. 12 or 14, with
a thick brass or copper strip interposed be-
tween the pipe and the wire. The wire
should not be wound on too tight. After
this job is completed a wooden or metal
wedge should be fitted in between the metal
strip and the pipe. A hammer will do the
rest. The further the wedge is forced in the
tighter will be the connection.

Contributed by Edmund Woeodard.

[t

New Developments (n

Radio Apparatus
(Continucd ftam page 271)

DU AU LG

P .

calculations dcad-end losses. It is claimed
that in this coil such losses have been elimin-
ated entirely.

The type of winding of the coil is a cross
between the honeycomb and the Lorenz
styles. The coil is tapped and the leads
brought out to a rotary switch, seen at the
left of the illustration. This switch is oper-
ated by turning the handle on the back of the
coil; and the wave-length range, when the
coil is shunted by a .0005-#f. variable con-
denser, is from 100 meters to 4,300. This
style of inductance should prove to be a very
efficient one, as it will make the receiver
in which it is installed tune very much
sharper.

The mounting is the same as that used
with the ordinary honeycomb coil; and the
coils are encased in a thin bakelite shield,
protecting the wire f{rom atmospheric
changes, accidents. etc. The casing is made
thin in order that the whole outfit may be as
light as possible, as the weight plays an im-
portant part when the coil is placed in a
mounting that can be varied.

S. L. F. VARIABLE CONDENSER

- When condensers having a straight line in
the graph for their dial-setting-frequency
characteristic were first put on the market,
the general cry that arose from the base-
ment and attic set-builders was, “They take
up more room on the panel than -
(Supply your own simile.) And this was
true enough to a certain extent; for it will.
be remembered that the movable plates were
eccentric, and therefore the space required
seemed at first glance excessive.

However, the radio public has been con-
vinced of the worth of straight-line-fre-
quency condensers, and today there are hun-
| dreds of receivers on the markct in which
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BUILD YOUR OWN RADIO SET!

FREE THIS VALUABLE

68-PAGE
BOOK
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CONTAINS
6-PAGE LOGBOOK OF ALL
U. S. BROADCAST STATIONS

RADIO
EXPERIMENTERS,
SEND FOR THIS

FREE BOOK
TODAY

THE BIG 1926 SPRING i\
CATALOGUE No. 16 \'s

68 Pages—600 [l{ustrations | ;
W\

Buy from Radio’s Oldest Mail Order House

E are the oldest established, exclusive radio sands of other small radio findings. Just to mention

mail order house in the country. Our motto is a few: . . 3

“Quick Shipment.”” All orders are shipped .Lugs, nuts, dials. vernier dials. jacks, plugs, every
within 24 hours. Quick, prompt, courteous service. kind eof knob, cords, panels, screws, sliders, wash-

THE NEW RASCO

CATALOG No. 16

Contains the Following Hookups.

All Armstrong Cireults: These tmpor-
tant clrenfts are exnlained elearly. all
vialues having heen  Eiven.  Just to
name a few of the Vieuum Tuhe elr-
eults: The V.TF. as a detector and one-
sten  amiblifier:  Super  Regenerator:
one-step racdio frequency nmplifier and
detector; three-siage andlo frenuenes
amplifier; ghort wave remencrative elr-
enlts; 4-stage radle frequency ampli-
fier: radlo and awllo freaueney ampli-
fler: induetively counled amplifter: all
Reflex Circults.

This eatalog 1s crammed full of small
parts aud radie Anding:, Uterall® thou-
sands of thera.  In addition thers I<
much  useful  Informatlon  contalned
hereln.

98 Park Place

We carry a larger variety of radio parts and findings
than any other radio house in the country.

“RASCO HAS IT™

If you are in need of certain small radio parts
that other radio and mail order houses do not hother
to carry, get the Rasco parts catalog. and wou will
find them there. anything from a screw to copper
ribhon and telephone diaphragms, as well as thou-

If you will paste this coupon on a |,

post card and mail today, we
will be pleased to send you our |

new Catalog at once. = | %

RADIO SPECIALTY CO.

New York City |-

www.americanradiohistorv.com

] Street
0. ismiecrgimmarie & oy sy o e B g vaoeno State, .,

ers, selenium, tinfoil, switches., crystals, cap nuts,
Litz wire, cord tips, brass rods, resistances, name
plates, spring binding posts, switch parts, metal
ribbon, gcarbon balls, binding posts, all types. switcl
points.. switch levers, joek washers. carbon grains,
ground <¢lamps, metal pointers, insulated tubing.
low welting metal, antenna conneetors, bus bar wite.
as well as thousands of others.

WE CARRY THE LARGEST VARIETY OFT
SMALL RADIO PARTS IN THE WORLD.

ADIO-SPECIALTY CO., R. N. 9-2¢ l

Park Place. New York
mav_send me. without charge or oblimation. Your NEW
ALOQ No. i6. (Write on murgln if ¥You desire).
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IMPLY select your program, turn up its wave-length and in
comes your station! The calibrated-in-meters single tuning
control turns the trick without guess-work, searching or
adjusting. ]

el

An orchestra is playing. You hear each note from every instru- 3
ment; the harmony of the whole rolls into your living-room wich |
a "fullness” that marks a new standard in

tone fidelity. You choose to dance. The jaz

band is yours—even to the deep "boom” Q
“boom” of the bass drum. The soft, silvery ‘
tones of the piano treble — each syllable of a
woman lecturer — all are clear and true with
the FERGUSON Model Ten.

Hear a comparative demonstration
or unite us today!

J. B. FERGUSON, INC,,

225 West 57th Street, New York, N. Y.

E : ’7_;7:_—":;:'?."’_1%
B=

--

"#

! £
The FERGUSON Model Ten

is a 6-tube receiver with twa

steges of highly sensitive
tuned radio frequency and
« three-stage resistance-
coupled amplificr. Its marked
selectivity is the result of com-
plete shielding. Price, $110.
(Stighty higher west of the Rackies)

of Radio Receivers |

11‘-“—_-:‘. - t\f‘*“)

DAY BT TP L

AP

Special Library of Information

RADIO PATENTS

and

TRADE MARKS
JOHN B. BRADY

Patent Lawyer

QOuray Building Washington, D. C.

ARTER )

Same size and gen-
cral construction as
famous Carter 13N
Rheostat. Al metal
—no moulded parts to
crark or break.
Smooth, silent contaet.
Sime in potentiowme-
ter form — CARTER
“HI-POT" $2.25.

Any dealer can supply

Carter Radie Co., Limited, Toronto

@@ﬁ@m” adio) e
7 80 & 5 NI PR i able address: Telephone:
7 NSNS S e Gaa. RADIOPAT Main 4806
MAKE mMONEY SELLING Alden Pracessed ALDEN
CANDY FLOSS MANUFACTURING
ay fairs, ete. Ask for pamphlet. Cundy COMPANY
Machine Dent. B
Springfield, Mass,

AUTOMATIC FISHPOND CO.. 266 Langdon St., Tal~lo, Q.

Sockets and Dials

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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] they are incorporated. Still the first outery

of the fans has been remembered, and the
designing engincers have been cndeavoring
to produce a condenser of this type which
will take up on the panel no more space than
the ordinary condenser of the old S.L.C.
type.

In the “phantom” or “X-ray” drawing ac-
companying this article is shown an S.L.F.
condenser which, when the plates are separ-
ated as far as possible, takes up only 334
inches on the panel. Instead of having plates
which are curved on one edge and straight
on the other, this condenser employs rcc-
tangular plates. - As may be seen from the
drawing, a cam is attached to the dial on the
iront of the panel. This cam is held in
place by two pégs-that slide in grooves in the
bakelite base of the condenser.. In the two
posts to which the plates are attached, are
springs that hold the pegs running oh the
cain tight up against it. When the dial is
rotated the cam throws these pegs to the
outer edge and the plates mesh; when the
cam is turned in the opposite direction the
force of the springs is exerted and the plates
spread apart.

However, the pressure of the springs is
just enough to keep the pegs close against
the cam, when the condenser is mounted in a
horizontal position. (Sce top page 221).
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Television

An Accomplished Fact
(Continued fromn page 207)
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roughly the methods used by Mr. Baird to
achieve it, let us now turn to his actual
accomplishments.

While in London recently, the writer was
privileged to witness a_demonstration of Mr.
Baird’s apparatus in working order. The
great inventor was much interested to learn
that readers of RApio NEwS were anxious to
learn something ahout his work; and readily
acceded to the writer’s request for a demon-
stration.

Leading the way to the transmitting room,
Mr. Baird moved over several switches. Be-
hind a light-proof partition, where were
located the rtevolving dises and the light-
sensitive cell, a motor could be heard to start
In the center of the partition was the

up. |
large collecting lens, around which were
mounted a battery of powerful lights,

screened from the lens by means of reflectors
which concentrated the light upon the scene
to be transmitted.

Next, Mr. Baird marshalled before me sev-
eral members of his office force, and told me
to take a good look at them so that I should
be able to recognise them again. This doue,
Mr. Baird led the wayv downstairs to the
receiving room on the next floor, and seated
me before the “Televisor,” as he calls his re-
ceiving apparatus. Before me was a wooden
cabinet, in the middle of which was a screen.
Mr. Baird threw over some switclies, made
some adjustments, and then switched out the
light, leaving the room in total darkness ex-
cept for a flickering sepia-colored light on the
screen.

Picking vp a microphone, Mr. Baird in-
structed one of his assistants to seat himself
before the transmitter. The reply came back
through a loud speaker, and immediately an
image appeared upon the screen.

There was no mistaking it. It was the
head and shoulders of one of the men I had
just seen upstairs. True, the image was
flickering somewhat, and looked rather out
The best description 1 can give
of it is to compare it with the earliest forms
of cinematograph. Nevertheless. the imagé
was there, in smooth gradations of light and
shade, bright high lights, dark shadows, and
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The _
NOBATIRY

For a number of years the Bosch NoBattery Bosch NoBattery is precision built, entirely

has been considered the most satisfactory pow- automatic, no AC hum, no chemical action
er unit for supplying “B” current. Now we noises, no filaments to burn, no acids to renew,
present the New Edition 3 Bosch NoBattery notnd(li)mg gqter. MlSta.kC'F;r(i‘l)f' cann(:t burn
5 F " = 3 = > > 4 y »

improved in performance, simplicity, adapt- OTETHE=Sy Sy Ty NS A0 POWE 0Ly ONT

sct, keeping it at top efficiency to pull in weak

e Poveerful o } and distant stations. Improves the volume and
ceiving set. Powerful enough for any set up to tonal quality of all reception. Just plug in and

10 tubes and with a broad range of capacity forget “B” current cares and all power supply
from 90 to 135 volts or better of “B” current. troubles. Demonstrated at all Bosch Dealers.

ability and appearance. Safe to use on any re-

ED-3 for Alternating Current $55.00; For Direct Current $42.00

The B OTONE

R?,S,?g The wood cone reproducer that is unsurpassed for radio reproduction.
TONE $27.50 The Bosch Ambotone is meliow in tone and absolutely accurate in re-
production over the full range of orchestral music and the human
voice. Nothing is lost to the Ambotone—nothing blurred or dis-
torted, not cven the bass notes so commoonly lost in radio reproduc-
tion. The Bosch Ambotone will give you the full value of your
sct. Beautiful in appearance it will improve your radio corner.
The Bosch Ambotone $27.50-—The Art Pedestal shown with the Ambotone is a separate item
with a wide appeal to those who wish to improve the appearance of their radio. Iis price is $11.50
ANl priees slightly higher in Colorado and west and in Canada.
ART- AMERICAN BOSCH \/IAGNETO CORPORATION
PEDESTAL Main Office and Works: - = Springfield, Mass.
AT $11.50 Branches: New York Chncngo Detroit San Francisco.
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every one
a micadon
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There are now three types of Mica~
dons—each made to meet a*new devel-
opment in radio.

—

= H":-.'U.S_PAT'
il Tsor & 5-10-241
-\.1_,.-'—_'\ ol
© ® =3
4 et
Bl car [ OINER MICADON

1 _-’J! "'L% :FH!_ADINGI 601

Micadon 601 is the standard of small
fixed condensers. Designed on revolu-
tionary principles, it was one of the
first radio products to discard heavy
molded insulation with its high dielec-
tric losses. It provides and maintains
a constant, fixed capacity wherever
small condensers are required.

e

(1] MICADON

B TYPE
| 640

3

DI MFD
| earents
| renDiNG

In Micadon 640, the need for higher
capacities in super-heterodyne, reflex
and resistance-coupled amplifiers has
been met. The same accuracy, the
same principles of insulation and pro-
tection against losses in its fixed and
permanent capacity have given this
condenser its unequalled popular de-
mand.

MICADON
640

=} i
MISADON (i
PALSIZI7. 11518 He)- 10 »
7-9-20.0-2 PAIIVEN
002 MFOTYP MICADON
— 700

Micadon 700 is the newest addi-
tion to this famous line. Completely
shielded in its bright aluminum case,
it is designed to withstand even the
voltage found in low-power C. W. vac-
uum tube transmitters; thus providing
the most compact, efficient and econo-
mical unit of fixed capacity that radio
has yet known. .

Three different types—but ewvery one
a Micadon. In the patented principles
of their design; in the scrupulous care
given to every stage of their manufac-
ture; in their delicate precision, fully
shielded and protectd—worthy to bear
the name of radio’s greatest maker of
condensers.

4377 Bronx BI'vd,, New York,N.Y.

Dubilier

CONDENSER AND RADIO CORPORATION

half tones, and perfectly recognizable beyond
all question or doubt.

Mr. Baird then handed me the microphone
and suggested that I should ask the sitter to
perform various actions. I did so, and before
my eyes the image moved, the ¢yes and mouth
opened and closed, a hand rubbed the chin,
and so on, exactly in accordance with my
telephonic requests to the transmitting room.

As a final acid test, I requested the sitter
to repeat certain words into the microphone
at his end. He did so, and as these words
issved from the loud speaker én the receiving
room, I was able to follow distinctly the
movements of the speaker’s lips on the screen
of the Televisor.

The other members of the staff whom I
had seen came before the transmitter in turn,
and I was able to recognize each one without
difficulty.

TRANSMISSION PROBLEMS

During the above demonstration, transmis-
sion from the one room to the other avas
effected over a wire circuit, and Mr. Baird
explained that the question of distance is an
entirely minor problem of an ordinary tele-
phonic character. Given any circuit, wire or
wireless, lhowever long, which wilk convey
intelligible speech, Mr. Baird states that he
can transmit television over it. He has al-
ready accomplished this by wire and radio
over varying distances in England.

If the transmitted impulses are listened to,
two sounds are heard. One is a low note, like
that of a trombone, caused by the synchronis-
ing current, and the other a high note, similar
to a piccolo’s, caused by the rapidly-inter-
rupted picture impulses. Asked if these
transmitted impulses could be made inaudible,
so that one carrier wave could be utilized
to convey the words of a speaker, in the
usual broadcast fashion, and also television
impulses which would render the speaker
visible to his audience, Mr. Baird replied
that this is perfectly feasible. To accomplish
this would simply mean raising the frequency
of the transmitted impulses to a frequency
band above the audible limit. Mutual inter-
ference can, in such a case, be prevented by
means of suitable filter circuits.

In actual fact, Mr. Baird has been aiming
to do just this—utilize the carrier wave of a
single broadcasting station to broadcast nof
only the usual programs, but also a continu-
ously-animated picture of what is occurring
in the studio at the transmitting station. In
other words, just as we now ficer what is
happening before the microphone, Mr. Baird
intends that we shall soon be able to see
what is happpening as well.

With this end in view, the inventor has
devoted considerable thought to the simplifi-
cation of the Televisor, or receiver. His
aim has been to make it a piece of apparatus
no more complicated than a loud speaker,
which can be attached to the output terminals
of an ordinary broadcast receiver, just as
the loud speaker is, and in addition to it,
This aim he has already achieved, and he is
at present devoting all his energies to the
further improvement of the transmitting ap-
paratus which is progressing rapidly.

EFFECTS OF INTERFERENCE

In television, as at present demonstrated,
the received image is liable to electrical dis-
tortion if not properly adjusted; and its ef-
fects are almost as distressing as distortion
in a loud speaker, only that, instcad of the
music, it is the image which suffers. The
image or face may appear flattened out as in
a concave mirror, or a twisted effect may be
produced, so that the.face seen on the screen
may have a flattened nose and a chin higher
on one side than the other.

Fortunately distortion in the televisor is
easily remedied, much more so than with a
loud speaker. Adjustment is rendered easier
as each effect can be seen, and the eye is a
more reliable measuring instrument than the
ear.
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It Delivers
FULL “B” VOLTAGE

ALY

B-Battery Eliminator
Operates from lighting current like other
household appliances. No hum or vibra-
tions. Smooth constant plate supply. Once
connected it requires no further attention
or adjustment,

Popular Price—IWrite for Data.

State and 64th Streets Chicago, U. S. A.
Meakers of Burns Loud Speakers

22;
VOLT

unacid
everlasting
rechargeable
wgr
STORAGE
BATTERY

52.95

Includes
chemical

45 volte, $5.25; 90 volts, $10.00; 112% volts, $12,50: 135
volts, $14.75; 1573 volts, $16.80. Truly the biggest buy
today. Easily charged on any current including 32 volt
systems.  Any speeial detector plate voltage had. Tested
and approved by leading authorities such as Popular Radio
laboratories, Over 3 years 20ld on a non-red tape 30-day
trial offer with compiéte refund if net thoroughly satisfied.
Further guaranteed 2 years. Knock-down kits at grester
sasings.  Complete “'Hawley' “I” Nattery Chargfer $2.75.
Samnle cell 35c. Qrder direct—send no money—simply pay
the cxPressman cost on dellvers. Or write for my free liter-
alre, testimonials and guarantee. Same day shipments.

B, HAWLEY SMITH

314 Washington Ave. _banbury, Conn.

FREE I —
Radio Catalogue

Radio Parts of
the Best Quality

1. Right Prices

2. Quick Delivery

3. Dealer Cooperation
4, Complete Stock

5. National Advertising

CHICAGO
RADIO APPARATUS

415 South Dearborn Street, Chicago
Dept. RN

You can be quickly cured if you

STAMMER

Send 10 cents for 288-page beok on Stammering
and Stuttering, '‘Its Cause and Cure.” It tells
how I eured mysell after stammering 20 yra, B, .
Bogue. 6959 Bogue Bldg., 1147 N. JIl. St
Indianapalis.
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Interference takes many shapes. The
whoops and whistles, which frequently mar
radio reception, appear on the televisor screen
as small snowstorms—a mass of whirling
white Hakes passing across the screen—while
interference caused by electric light mains
appears as a series ol white bands moving
up and down across the image. Static ap-
pears in the form of sudden white Aashes.

The interference troubles inflicted upon
ordinary B.C.L.'s. are not nearly so distress-
ing when seen. A white fAash passing over
a screen is not nearly so upsetting and jar-
r.ng to the nerves as a piercing whistle or a
crash of static in the midst of a musical
sclection.

COMMERCIAL EXPLOITATION

Mr. Baird has now formed a company
called Television, Limited, for the purpose of
exploiting his great invention; and rapid
strides are daily being made towards the
commiercial application of his apparatus.

So many claims have been made from time
to time that the problem of television has
been solved, that perhaps the public and the
scientific world are apt to look askance at
any television claim,  There is, however, a
very big difference between a claim and a
demonstration.

Mr, Baird has actually demonstrated the
transmission by Television of an image of
the living human face, with gradation of light
and shade, all movements being faithfully
portrayed. True, the results are far from
perfect.  This, however, is beside the point;
which is that Mr. Baird has definitely and
indisputably given a demonstration of real
television in the presence, not only of the
present writer, but also, on other occasions,
to representatives of the British press; and it
is the first time in history that this has been
done in any part of the world.

Audio Amplification for

the Beginner
(Continued from page 215)

nections, or those running from the “A”
battery to the resistances, R and Rl, may
be bunched together, This new method is
called “cabling the leads.” The negative
and positive wires, connecting the “B” bat-
tery to the instruments, can also be enclosed
in the “A” battery cable.

If open transformers (that is, those not
enclosed in a metal case), are employed,
they should always be placed in the set so
that their cores will be at right angles to
cach other. Placing them with the cores
parallel may result in distortion and howl-
ing of the amplifier. On the other hand,
when the transformers are enclosed in metal
casings they can be placed very close to-
gether and, if absolutely necessary, with
their cores parallel. It is, however, much
better to place them with their cores at right
angles, regardless of whether or not they
have metal casings, It is usually prefer-
able to connect either the cores of the
transformers or the metal cascs, depending
upon thie type used, to the ground wire of
the radio receiving set. If the filament
circuit of the present detector is grounded,
it will be necessary only to connect the cores
or the cases to the negative “A” battery
wire. They will then automatically be
grounded, when the amplifier is connected to
the receiving set.

PRECAUTIONS
_ There are certain precautions to be taken
in connection with the operation of an audio-
frequency amplifier; and the most important
of these pertains to the “overloading” of the
circuit, By overloading is meant operating
the instruments at voltages in excess of
those for which the parts were designed,

%

FOoOL-PROOF Power

that ends all “A” battery troubles

For thousands of sets, Uni-
power is furnishing unfaltering
"A" power, economically and
constantly. The owners of these
sets find themselves free from the
worry and trouble caused by stor-
age and dry battery operation.

Unipower is easily connected,
easily controlled. It keeps the set
always at full power ata min-
imum expense. The “trickle
charge” embodied in Unipower
is made fool proof by the addition
of an emergency rapid chargerate,
which is indispensable for con-
tinuous operation.

6 volt — for 201A tubes
and equivalent $42.50

There is a Unipower for every
set. And for large or heavily
worked sets a regulator is pro-
vided to adjust the charge to the
suitable rate.

Unipower, installed with a
“B” power unit, provides a power
operated set under one control.
There is no unnecessary wiring
—no parts to replace. We shall
gladly send complete infor-
mation.

Unipower operates from al-
ternating current 110-125 volt—
60 cycle. It contains a Balkite
charging unit of special design.

4 volt—for 199 tubes
ot equivalent $33.00

(Special models, 25-50 cycle, at slightly higher prices)
GOULD STORAGE BATTERY COMPANY, Inc.

250 Park Avenue -

- New York City

Unipower

—

mahogany finish only.

production.

Sizes 7" x 18" x 10”; 7" x 21" x 10”; 7" x 24" x 10”;
AT ONLY $2.65 EACH. Cash with order, no C. 0. D, f. o, b. Hickory.

We challenge anyone to show us a cabinet of this fine quality selling at such a low price.
We have been making cabinets for four years—a few cents profit on each one but a big

Send for Catalogue—Its FREE.
THE SOUTHERN TOY COMPANY, INC.,

A NEW WAY TO SELL RADIO CABINETS
Whoever Heard of Such a Thing Before ?

We ha_ve placed on the market twe NEW STYLES on which we give you choice of
st.ock sizes at the same price. Our “Piedmont” is made of hardwood, fancy nickeled
hinges, three coats of the new lacquer varnish rubbed to a hard smooth glossy finish,

SQUAB (7} BOOK (%) FREE

Breed squabs and make money. Sold by millions.
Write at once for free 40-page book beautifully
printed in colors telling how to do it. You
will be surprised., PLYMOUTH ROCK SQUAB CO.
.158 H St., Melrose Highlands, Mass.

www americanradiohistorvy com

7" x 26” x 10"—YOUR CHOICE

HICKORY, NORTH CAROLINA
Dept. N,

EVERYTHING IN RADIO

AT ATTRACTIVE PRICES
SETS OR PARTS
fail order only

M
ALL RAD10O COMPANY. 417 North Clark St.. Chicage
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AC}mrus with
no Bass voices ?

AN you imagine that—a
chorus without bassos?
What would it sound like? What
DOES it sound like?
Anyone with an ordinary radio

set can tell you.

The Daven Bass Note Circuit, which is
creating such a sensation among the fans,
embodies everything that a goed circuit
should have—Quality—Volume—Sensitivity
—Selectivity and Ease of Tuning. The
Daven Super Amplifier, assures perfect re-
production; the DRF Coils, designed as a
companion of the Daven Super Amplifier,
functions as perfectly in the Radio end as
the Super Amplifier does in the Audio.

Six tubes, tuned radio frequency, volume
contrclled from the faintest whisper to
enough to blast the speaker.

Straight line construction, simple to
build. Any Authorized Daven Service
Dealer can supply you with all of the parts
with full instructions.

For full information and address of near-
est Daven Dealer, write us direct.

AY,

Bass Note Circuit

Embodying These Standard Daven
Radio Parts
1 Set D. R, F. Coils

1 Daven Super-Amplifier with the
New Glastors

3 Daven Mu-20 Tubes
1 Daven MU-6 Power Tubes
1 Daven Leakandenser No. 22
1 Daven Y4 Ampere Ballast
1 Daven % Ampere Ballast
1 Daven Type A" Condenser

Daven Super Amplifier, combines
with any circuit, giving pure
tone, free from distortion,

Daven Radio Frequency Coils
combine extreme sensitivity with
selectivity and ease of control.
RESISTOR MANUAL
This book 25c at dealers, describes
Daven Resistance Coupled Am-
plification fully. 30c by mail
Write for {ree Catalog

[

e Sine of Mecit™

“pAVEN RARTO CirPORVNOY

Trade Mark aristor Spocialisds  Registered

NEWARK, N. I.

149 SUMMIT ST. -

or using certain parts in a manner for which
they were not intended. The main mistake

| of the average amateur, when first operating

an audio-frequency amplifier, is to advance
the filament current and voltage beyond the
capacity of the tube. Never try to get more
volume out of an amplifier by advancing
the rheostat beyoud the point where the
signals are at normal intensity and of good
quality. “Overloading distortion” is bound
to result, and the life of the tube is greatly
reduced.

Vacuum-tube filaments are at their best
very fragile, and any attempt to operate
them at too high a voltage will increase
their fragility and decrcase the operating
life. The best of transformers, instruments
and lay-outs will not make a good amplifier,
if an excessive voltage is applied to the
plates of the tubes. Coupled with the warn-
ing not to overload the tubes, is the re-
minder also not to overload the loud speaker.

a speaker is not designed to handle
great volume, do not attempt to make it do
so by force. If you do this you may dam-
age the speaker, but you will not get good
results.

If your receiving set proper is of the
single-tube regenerative type use less regen-
eration when an amplifier is added than
when the detector alone is used. With the
detector alone, a slight distortion in that
particular circuit will not be noticeable on
the headphones; but when the amplifier is
connected, the distortion, as well as the sig-
nals, will be amplified. Reduce your regen-
eration control with the amplifier, and you
will get the best reproduction.

The whole success of the operation of an
audio-frequency amplifier rests in nodera-
tion. Extreme volume, unless desired for
concert work, is an abomination. Why
must some radio set operators work for
enough volume from their set to be heard
two blocks away, when volume to comfort-
ably fill a medium-sized room is all that is
necessary? When you want to listen to your
own set only in the room in which it is
located, reduce the volume by using slightly
less plate voltage, or by employing only
one amplifying tube instead of two. This
is particularly true on local stations.

The amount of volume may also be cut
down by reducing the regeneration control,
and by doing this the signals will also be
made much purer. Regardless of how the
volume is cut down, it results in purer
tones; and so, by operating vour set with
only as much volume as is necessary, you
will desist from annoying yeur neighbor,
and you will also be treating vourself to
purer reproduction of voice and music. Use
moderation in radio amplification, as in the
other good things of life, and you will
deaive greater satisfaction from it in the
end.

(NOTE: A series of articles by Sylvan
Harris, explaining at more length the re-
quirements for good audio-frequency ampli-
fication, and the characters of the amplifiers
now in use, began in the June issue of
Rapio News, and will continue through
several months, The treatment of the sub-
ject is simplified as far as its nature per-
mits, in explaining the most recent dis-
coveries in audio-amplification methods: and
even the beginner in radio will derive much
information and profit by reading these from
the beginning.—EDITOR.)

A SCOTCH BROADWAY

“_They say it's impossible to tune out
the local stations in Scotland.”

“—How’s that?”
“_The announcers speak

broad accent.”
' _Contributed by William G. Mortimer.
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Undoubtedly
this new Don-
gan B-Power
Unit (1 trans-
former and 2
chokes) repre-
sents the high-
est point yet
reached in the
successful p,
elimination of
B Batteries.
Built in strict accordance with Dongan's
exacting specifications, this compact,
smooth-operating B-Power Unit assures
efficient B-Power when built according to
instructions.

In addition to this model Dongan builds
various designs of both cased and uncased
transformers and ~hokes for use with all
types of Full and Half-Wave Rectifying
Thubes.

Orders filled direct from factory if dealer
cannot supply you.
Set Mfgs.—Complete
prices upon request.
Special Transformers for Trickle Charg-
ers.

New Models Audio Transformers for

SET MANUFACTURERS
Dongan Electric Manufacturing Co.,
2977 Franklin S5t. -  Detroit, Mich.

B Power Umt |

1582 for Standard Raytheen
Tube $11.00 list.

information and

¥ To Consumers Only
Hereis areal battery quality,
gua.ra teed to you at prices
7 that will astound the entirebat-
tery-buying public. Ordor Di-
rect From Factory. Put the
Dealer‘s Profit in your own pock-
You actually save much more |
than balf, and S0 that you can be
eolmnced of true guality and perform-
we give a Written 2- Year Guaran-
'Here is your p
t.-k a chance. Our battery
the price ia lowest ever made.
yourself. the p eeu[

Radio Batteries
8.50 6Volt,100 Amp. 58 sn
Gvalt 120 Amp. g
12V lete., §1(.75 BYolt, 140 Amp. “l.75

Buy Dlrest—Send Neo Meney
: rteds é’.’!ury wlllbcﬂd&ped

Au(o Batte
1Plate,
SVollt.ls gl-tn SIB 25

your examinal
Our guarantce
fes mﬁlthr!

ﬁ allow 6% d! t
for u.lb in full with or-
der,
ARROW BAT IERY €0,
Dept. 6 S So.
Wabasn Ave, .Chlcltn

with such a

VARICK ELECTRIC
SOLDERING IRON

Guaranteed for one year
Operates on either D.C. or A.C. 110 Volts.
Nichrome heatin® element Prevents overheating and
assures even temperature, 5 ft. of cord and 2 pe. plug
furnished. If dealer cannot supply ¥ou order direct
JOBBERS—Write for discounts

Varick Elec, Mfg. Co., 324 W, 42d St., N. Y.

>

Postpaid

Write for Boollet

AMSCO PRODUCTS Inc.
Broome and Lafayette Sts.
New York gity
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NEW QRA's

5 ANI, Frank Watts, 1716 Park Ave,
Shreveport, La. 20, 40, 80 meters, 5 watts;
all cards ¢sl'd.

SADI, Thomas Sale, 1342 Orange St,
Abilenie, Tex. 40, 80, 175 meters, 5 walts;
all cards gsl'd immediately.

9ARN, Joln S. Roelfs, Jr., Bartonville,
Il 7% watts cw., 40 meters. \Vill ap-
preciate reports on sigs and qsl all.

Bock Reviews

RADIO TFREQUENCY MEASURE-
MENTS, by E. B. Moullin; London,
Charles Griffim and Company, Ltd.; Phila-
delphia, J. B. Lippincott Co, 6%4x9 in-
ches, illustrated, 278 pp., cloth cover.
This hook is an excellent text for those inter-

cs.lcd primarily in radio-frequency measurements,

giving in detail description of the best accepted
methods, together with discussions as to the ac-
curacy to he cxpected of these methods. There

:_U'ct nine chapters dcaling with the following sub-

jeets:

The Valve (Tube) Generator: Measurement of
Potential Difference and Current; Measurement
of Frequency; Mcasurement of Resistance; Meceas-
nrement of Capacity; Measurement of Tnductance ;
Measnrement of Autenna Characteristics; Meas-
nrement of Intensity of Radiated Iields; Mis-
cellancous  Measurements and Notes,

Tl‘lis book fills a long-felt want in radio engi-
neering, having between its covers much material
llmt_ll-'ls heen  previously available only through
considerable research in periodical scientific liter-
ature.

RADIO ENGINEERING. by J. H. Rey-
ner, B.Sc¢ (Hons.). A.C.GI.: London,
Radio Press, Ltd. Bush House, Strand,
W.C.2. SYx7% inches, illustrated, 258
pp. with appendix of 195 pp.

This excellent hook approaches the principles
of radio from the standpoint of design, giving the
accepted design formulae, with profitse tables and

charts. Tt is divided into two sections, the first
devoted to Radio linginecring. In this there
are seven chapters dealing with the following
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‘why./

‘M Audios

5-M audio transformers were introduced with the guarantee that they would give the finest quality of

reproduction obtainable, So far they have met with overwhelming success,

Production has been steadily

increased sinee the first samples brought back enthusiastic reports from cditors, jobbers, dealers, and ex-
3

perimenters, WH Y

There must be reasons—facts behind this landslide of approval of transformers introducing an entirely

new thought in audio reproducing systems.

These facts, briefly, are presented lhere, “The Scercet of Quality” available at your dealer gives the sub-

FACTS

stantiating details.

FREQUENCY RESPONSE CHARACTERIST!C. The curve
of the S§-M 220 is fluiter than thal of any olher commercial
transformer from 32 to 1.000 eyeles, Above [,000 c¥cles
the response [alls off ut a carefilly nhre-deterinined rate to
compensate for (he reverse effect in broadeast transmission
nnd_commerelal lownd sheakers.
FREQUENCY RANGE COVERED, S-M 220's cover_a
range of from below 30 e¥eles to 8,000 eyeles abhroximately.
This allows rebroduction of all commen musical notes and
their second harmonics—ncecessary for naturnl quallty. Fre-
quencies abovo 8,000 eycles are intentionally cut out thus
1-lilminullng hiss, backeround noiso snd high frequency es-
cillation.

NEW PRINCIPLE. S-M 220'¢ arc the first andlo amplify-
ing devices avallable to listeners in wiiieh the fnr-from-
perfeet guality of broadeast transmission and avallable loud
speikers Las heen taken inloe account and compensated for.
Theso two [actors Prodhice a stRnal weak on low frequeneics
and strong on high freduencies. S-A 220°s do just {he
opposite, ‘They nosscst a falling frefueney characterlstle—
weak on iiizh notes and steong on low notes, This com-

pensates for ever¥day transmissien and leud sfieaker char- .

acteristies of o reverse nature. The result [s quality of
nnhelievablo Dherfectlon,

PHYSICAL CHARACTERISTICS--The welght of the 220
core, of highest Krade Sllieen steel. is over 2% lbs, The
total weight is 4 1bs. Compare this against &n average
weiRht of Tess than 2 Ibs. for five transformers supposedly
it the elass of Uie 8-M 220 yet sclling at from $2.00 to
$4,00 cach higher. The mean-turn length on the 220 wind-

“THE SECRET OF QUALITY”

ing s twice as great as several of the transformers re-
ferrud to.  This takes wire—plenty of jt. Tho core cross-
section is 1% inches,

All this wcans but one  thing—quality—for assuming
good average englinecring, the anality of an audlo trins-
former Is almost always approximately proportional te fits

size.

HANDLING CAPACITY. The 220's will hamlle sufficlont
Input enerxy to obtain maximum Power output from a
UX171 tube——over six-tenthis of a watl, I’Toperiy oherated
they will develod an outbut voltage of from twenty to
thiity volts—with an  even fiatter choracteristic than
shown in tho curve. Tho brimary windings will handle 13
milifamperes continuously.

OUTPUT TRANSFORMER. S-M 221 output transformer
is designed to deifver maxintum Dower te standard cone
sheakers at 30 cycles, and decreasing power us the fro-
quency inereases.  This effeets afds in comuensating  for
average speaker chiaracteristics of a reverse nature, S-M
221's will handle the full power output of u UXI171 or
UX210 tube. vy are fuaranteed to imbrove low note
rcproduction and handling power on any standard recelver
when merely eonnected hetween the set and lond sbeaker.
GENERAL DATA, S-M 220's have a lurn vatio of 35:1.
Tlieir primary inductancg fs approximately 100 henrics.
Their impedance ratio will fit any siandard tube on_ the
American market. The 220°s and 221°s ars subplled In
drawn  #tecl cases, completely shielded. Gnaranteed un-
conditionally against mechanieal and eleetrical defects—
and for absolnte satisfaction.

This booklet contains lahoratory data mever
before available even to many manufacturers.

Tt is the only authoritative treatise on all types of audio aniplification, written in non-technical language,

ever published.

10c is the price of this 95 page book. Ask your dealer for a copy.

SILVER-MARSHALL, INC., 848 W. Jackson Blvd., Chicago, U. S. A.

Detector

quality of crystal reception.

lutionized crystal detection.

simply can not burn out.

ON

Carborundum

HERE is no denying the pure true

And you can get such reception on any
set without the fuss and worry of a
nervous Cat's whisker jumping off the sensitive spot.

The Carborundum Stabilizing Detector Unit has revo-

Fixed Permanent Carborundum Detector—no Cat's
whisker—no adjustments—retains its sensitivity and

The Stabilizer gives you a resistance controlling feature
through which the Detector can be made to match the

CRYSTAL CLEAR TONES
SET

Stabilizing

It is built around the  For greater sensitivity—greater dis- y
I
tance—but above all for the recep- /
tion of tones of natural quality equip //
your set with The Carborundum ./ Ca&bm:dm
Stabilizing Detector Unit—it /" ... Fiy
i ,N.Y.
improves any set. " Please send free
/’ Hook-Up Book D-I.
’
THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y. / Name
SALES OFF1cES AND WAREHOUSES IN ”l Stree"— — —
New York, Chicago, Boston, Philadelphia, Cleveland, Detroit. Cincinnati, Pittsburgh, Milwaukee. Grand Rapids ,:’ City _
’
Carborubdum is the Reglstercd Trada Name used 1y The Carhorundum Comypany fur 514 S State

con Uarbida. This Traie Mark is the exclusive property uf The Carborundum Company.

impedance of anycir-
cuit. Simply turn the
potentiometer knob.

The addition of an %
ordinary flash light dry cell gives
the necessary booster voltage.

Unil~

IN U.S. A.

$3.50

Dealers /
or J 1

. /
Direct

s
/
.
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Cable
Connector_

I3‘101‘5

One of the most practical ac-
cessories to a radio outfit,
Simplifies the battery wiring
and makes sure of an instant
and correct battery connection
any place the radio set may be
moved to. Banishes the old-
fashioned wunsightly mass of
battery wires.

Bakelite construction, neat and
handsome in appearance. Metal
cable markers and a colored tem-
plate (RMA standard color code)
on the connector plate make it easy
to attach to any set. The Plug has
phosphor bronze double contact
springs, mounted in Bakelite, which
cannot work loose. Shorting is im-
possible.

The Connector Plate has brass
4 contact pins, tinned for soldering
(1 and is mounted upon a bracket
which is reversible or may be en-
tirely removed for subpanel mount-
ing.

The Cable is of extra good quality,
in seven strands. {(RMA standard
colors), and is five feet in length,
Six extra markers packed with each
plug.

No. 660 Cable Connector Plug,
complete ................. $3.50

YAXLEY MFG. CO.

Dept. N
9 South Clinton St.
Chicago

No guessing, less wiring and=—no grief—with

AMPERITE. Eliminates hand rheostats.
AMPERITE is the only perfect filament control.
Specifiedin all popular construction sets. Price $1.10.

Aadiall (?ompar_r)f
Dept. R.N.-9, 50 Franklin Strcct, Neow York City
e Write for

The ‘SELF-ADJ USTING"Jwatat

subjects: Radio Calculations and Measurements;
Tuning and Radiation; Thermioni¢ Valves; Radio
Transmitters; Radio Receiving Apparatus; Design
of Masts and Acrials; Miscellaneous.

The second section of the book deals with
Tclegraphy and Telephony. In this there are two
chapters, on the following subjects: Telegraphy;
Telephony, as well as chapters under the follow-
ing headings: Appendix A: Mathematical and
Miscellaneous Tables; Electrical, Mechanical and
Physical Tables, etc,; Electricity and Magnetism;
Appendix B: Wiring Rules, Regulations, etc.

The Detectorium
{Continued from page 237)

Tz

The better way is shown in Figs. 2 and 3.
The slider in this case may be a piece of wood
with a square-filed hole, Contact is made
with the slider rod by means of a small spiral
spring, which presses against the metal
screw, inserted in the lower end of the slider.
The brass extension carries the adjusting
screw B, which serves to vary the tension
of the lower leaf spring, which carries the
detector cup A, C represents the wire con-
volutions, D the second slider rod.

The detector cup A is a metal cup, in
which the detector crystal is held by means
of a fusible alloy. The part of the crystal
making contact with the wire should not be
sharp, but rounded off. If it is sharp it will
scratch the wire and stick between the con-
volutions.

SIMPLE, SHARP, SATISFACTORY

If the Detectorium is constructed with
care, a great amount of satisfaction can be
had from it; because it places the detector
right underneath one’s finger, and tuning is
done very rapidly. Particularly with sili-
con and iron pyrites, the tension adjustment
is not very critical, and a little more or less
pressure does not seem to make much dif-
ference, as reception is usually excellent in
all cases.

The Detectorium is a most efficient instru-
ment, because it does away with a num-
ber of ecxtra parts and extra wires; and
is therefore rcally a low-loss detector in-
strument. If carefully adjusted, it will be
found that the Detectorium will surpass in
loudness of reception alinost any other crys-
tal combination. Not only that, but exceed-
ingly sharp tuning can be done, much
sharper than you are accustomed to obtam
with the usual crystal-detector arrangement.

The circuit diagrams, Figs. B and D, are
excellent for sharp tuning; no value is given
{or the variable condensers, as this depends a
great deal upon the construction of the De-
tectorium. .0005-uf. condensers, however,
are satisfactory in nearly all cases.

In Tigs. 2 and 3 the detector-bearing cup
is shown soldered right to the lower leaf
spring. If desired, the lower leaf spring-
may be slotted, and by means of a screw ar-
rangement, different crystals screwed in or
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Indispensable
for all solder-
ingwork. Stimple
— Speedy —
Economical

$375

COMPLETE

One hand does the work of two, Speeds up radio
set eonstruction. Far better than a blow toreh.

Solder will not melt until it reaches soldering
‘ point. Porcelain insulations prevents heat from
entering handle,

AGENTS—DEALERS—JOBBERS

This newly invented electric soldering iron offers
big money making opportunity. Order a sainple
today $3.75, Discounts In quantities on Tequest.
Yyrito to. ]
ILLINOIS STAMPING & MFG. CO.
220 N, JeffersonSt., Dept, 10, Chicago

SEE THAT
SCREW

in crowded
places

Y X-L
VARIO
DENSER

Results in easier tuning,
more distance, volume and
clarity—greater stability. In-
dorsed by leading radio au-

thorities.
MODEL “N'-—A slight turn obtains correet tubc os-
Neu.

€ H MeMurdo
Silver's Knockout, ete. Capacfty range 1.8 to 20 micro-

PRICE $1.00

cillation on all tuned radio frequency cireuits:
trodyne, Roberts two tube, Browning-Drake,

micro farads,

MODEL *G'" — with grid clips ob-
tains the proper grid capaeity on Cock-
aday clrcuits, flter and intermediate
frequency tuning in heterodsne and
positive grid bias in all sets. Capacity
range: Model G-1 .00002 to .0001 MFD.

Model G-5 .0001 to .0003 MFD.
Model G- 10 .0003 to .001 MFD,
PRICE

$1.
X-L PUSH " POST — Push It down
with ¥our thumb. Insert wire. remove
pressure and wire is firmly held. Re-

out if different sensitivities are desired. It
is understood that the Detectorium uses no |
batteries of any kind, as the rectified current
of the incoming wave is sufficient to operate
the telephone receivers. |

I shall be glad to hear from those who
have constructed the Detectorium,

SHE NEEDS A BRAKE!

A lady listener who found it difficult to
Lkeep pace with the tunes played by the dance
bands, in desperation sought advice from
the editor of a wireless publication. “Will
you please tell me how I can slow down the
music for dancing?” she inquired. ‘I have
tried turning all the knebs, but it is no use.”

—“News of the World” London.

wwWwW americanradiohistorv com

leases instantly. PRICE 13¢
X-L RADIO LABORATORIES
2425 Linecln Ave. Chreago, I[],

SENT ANYWHERE ON 10 DAYS FREE TRIAL

BIG POWERFUL
JRACO s

Users everywhere report
ms coast tocoas

new low prices nn&

SPECIAL OFFER Wnte 1
MIDWEST RADB!'O CORP?NATION
wi
ah4-C.E Bth St., Cincinnati, Ohia

to 5 lube model: (

‘M RITE today for your free coj y
of Albin's LATEST Radi

Money-Saver Catalog. More com-
plcte than vver Every page crammed
with latest in sets, speakers, kits.
parts and nccessoricn. Faat . moviti

m ms — unbeateble valucs — corrkn‘l‘cée

o Y e oy T Albin and
3

Euf; S-m; the BIGGEST YEAR you

evet had

msAl.BlN RADIO CO.inc

221A FOURTH AVE., NEW YORK
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Radio Jingles

E reproduce herewith, through the
courtesy of the Saturday Lvening
Post, some illustrated radio verses. The idea
is sure to be obvious to all our readers. We
know that the readers of Rapio NEws can
casily do as well as Mr. Jones, and with
their radio knowledge, perhaps better.
Accordingly, Rapio NEws will pay $1.00
for every 4- or 5-line stanza accepted and
printed here. Send all contributions to
Editor, Radio Jingles, in care of Rapro
News.

A RADIO ROMANCE
Heterodyne Swnith, sorcly wanting

¢ mate,
Rc}miwd to go forth and select
er ;
But knowing he needed a sparkler
for bait,

Bought a two-carat

When he mct Sally Brown, it was
love at first sight;
Iler hair was the color of henna;

287

She answered: “I'm ready to hook
up all right,
If you get the consent of :

But our hero soon found out con-
clusively, that
From Auntie he'd get no assist-
ance;
For when he approached her she
gave kim his hat,

And o cold look of ~MVWW—

That night while the moon shone
like purc liquid amber,
"Neath Sal's window he stole,
without sound;
With the aid of a rope, she was

able to clamber
In safety, down to the |

They married and moved to an ele-
qgant flat,
Where their heartbests grow
fonder and warmer;
And Het never licks when she
wanis & new hat,
For love’s such a wondrous

—Thomas K. Jones.

HINT TO HAMS
Said a young would-be ham they call Mac,
“The price for an outfit I lack:”
With a Wrinkle he tries—
It wins the first price—
And he'll fit up his shack with the “ J ”

—By Joseph Riicy.

A TRANSFORMER

“Is there any mention of radio in the
Bible?”—"Yes. A spare part of man was
taken, and out of it was made a loud
speaker.”

—“News of the World,” London.

V\'IITT “GROSS” APOLOGIES

Nize baby, ett opp de schwiback milk
dunk und momma gonna tell ferry sturry
witt squeels witt howls like degenerate
recewer,

SILLLE

TRICKLE BHARBER

Absolutely Noiseless-

Makhes a power unit
of your storage battery/

You can make a power unit of your Present storage battery with
the new Silite Trickle Charger.

Absolutely noiseless, without bulbs or moving parts, Silite Trickle
Charger is Jeft permanently on charge. It replaces at a slow rate
the power you use while your set is operating. Silite Trickle
Charger may even be used while your set is in operation without
hindering enjoyable reception.

No Bulbs—No Adjustments—Can’t Wear Out?

Silite i1s the marvelous new metallic glass rectifying element discovered
and perfected in the Kodel Laboratories. Silite Chargers have no adjust-
ments, no wearing parts~they cannot overheat or damage your battery.
Silite Trickle charges at .6 ampere-much faster than other trickle
chargers—enough to keep a battery always at top efficiency. Your near-
est radio dealer can show you the Silite Trickie Charger.

SILITE SILITE
HOMCHARGER TRICKLE CHARGER

Absolutely silent— fast 24-3 ampere Makes a power unit of your battery.

L.eft permanently on charge keeps a
charging rate. No bulbs. Can be used battery always ot full efficiency.  Absor
whilesetis in operation. Com- lutely silent—no bulbs. Com-
plete, nothing else to buy . . $1950 plete . . . . . ¢ . . . . 31000

““Behind the Scenes in ¢ Broadcasting Station™
an interesting, 24-page booklet, together with
literature describing Silite Battery Chargers, will
be mailed free on request.

DEALERS: Write for full information on Silite
Chargers and other Kodel Products.

; 501-521 EAST PEARL S$T.
THE KODEL RADIO CORPORATION, cmemmatt, o, 1.8, A,
Owners and Operators of Broadcasting Station WKRC

Battery Chargers Radio Receivers
ey e KODE

Loud Speakers
PoweR SPECIALISTS SINCE 1912
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Jo easy- -
lug 1n

- battery charging

Tungar is the original bulb
charger. It is a G-E product
deveiopedin the Research
Laboratories of General
Electric.

It charges 2.4 and 6 volt A"
batteries, 24 to 96 volt "B"
batteries,in sesies: and auto
batteries, too. No extra at-
tachments peeded

It causes no radio interfer”
ence.
It will not blow out Radlo-
trons
East of Rockies
Two ampere size $18.00 v
Five ampere gize $28.00
60 cycles . . 110 volts
Me rchandise Deparfment
General Electric Company
Bridgeport, C ticut

BATTERY CHARGER]

Tungar—a registered trademark—is found only
on the genuine. Look for it on the name plate.

Plug in the Tungar. Turn a switch to the right—
and your “A” batteries are charged. To the left for
your “B* batteries, Yes, it’s as simple as that—
with a Tungar.

An easy installation connects your Tungar perma-
nently. Then you can conceal batteries in a cabinet,
or down cellar—and just have a convenient switch
to close when you sign off for the night,

In the morning your batteries are at their best, and
you’ve only used about a dime’s worth of current.

GENERAL ELECTRIC

-

ATWATER KENT
RADIO

170h FREE RADIO GU

NEWEST (926 EDITION

Shows the latest cireults, the newsst develop. )J
ments in radlo at startlingly low prices. Get

the narts ¥ou want here and rave money. 4, Ra &

The best in paris. kits. sets and supblies. \43':%
Orders filled same day rerefved. Write ™~ LS
rorlh-:;e eody NOW; 2lse please send names of one or more
radio frns,

BARAWIK CO., 102-145 So. Cenal St.. Chicago, U. S. A,

"dyt 4]

MARKO

RADIO BATTERIES
are
ALWAYS DEPENDABLE

MARKO STORAGE BATTERY CO.
Brooklyn, New York

COIL WINDINGS

Audio-B Eliminator—Bell Ringing Trans.
TELEPHONE RINGER—CHOKE—
IGNITION—CONTROLLER & SPECIAL
SOLENOID WINDINGS
Easton Coil Co. Fi2, Box,2%7

Easton, Pa.

Insure your copy reaching you each month.

Subseribe to Radio Ni:ws—Sz.Sn a year

Experimenter Publisking Co., 53 Park Place, N
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Overloading the Audio

Amplifier
(Continued from page 244)

N T IR

PNy gt

microfarads (80 uuf.) and in some cases
higher. We will consider later on the par-
ticular valucs which apply to the different
types of amplifiers.

EFFECT OF FREQUENCIES

. It bas been mentioned before that the
input of the tube can be regarded as a con-
denser in series with a resistance. Expres-
sions for the resistance are also given by
Miller; but a few brief calculations wiil
show that this resistance is small compared
with the reactance due to the capacity, so we
will neglect it. The input impedance of the
tube is therefore the reactance of the input
capacity, and this is shown in Fig. 4 for
several different resistances in the plate cir-
cuit. The range of frequencies covered by
this curve is the audible range, for we are
considering audio amplifiers.

The curves of Fig. 4 show plainly that,
for frequencies higher than above 2,000
cycles per second, the input impedance of
the tube may be less than one megohm, and
for frequencies even higher than this, or
for large-load resistances, may be as low
or lower than a half a megohm. It is evi-
dent, therefore, that we have no right to as-
sume that the transformer or other coupl-
ing device works into an open circuit: for
since the input impedance of the tube is
not infinite, but in some cases relatively low,

26
\\\ L
22 ~
18 S
=4 b
=
b
|o-§ FIG. 5
[ 5 |
2 VOLTS

. . . 1
0 01 02 03 04 05 Q8 O7 08

Showing the change in a tube-transformer am-

plifier’s voltage ratio at a constant frequency.

Note how the ratio falls off as the input in-
creases.

it may present an appreciable load on the
coupling device.

The effect of this load on the operation
of the transformer, impedance or other
coupling device may also be quite appre-
ciable, in that it may effect the voltage regu-
lation. By the term “voltage regulation’
we mean the drop in secondary voltage that
occurs, at a given frequency and for a given
voltage input to the coupling device, when
a load is placed on the output. In other
words, suppose we have a certain voltage im-
pressed at a certain frequency on the prim-
ary of a transformer. When there is no
load on the secondary, that is, when the
secondary is working into an open circuit,
there will be a certain voltage across the
secondary terminals. If, now, a load is ap-
plied to the secondary the voltage at the
terminals of the latter will drop. The per-
centage drop in voltage is the voltage regu-
lation. The same idea applies to any type of
coupling device if we replace the word
primary by the word “input” and the word
secondary by the word “output.”

OVERLOADING THE GRID

Another serious effect occurring in am-
plifiers is overloading the grid. Suppose the
path from the grid to the filament outside
the tube has a very high resistance; as, for
instance, in the case of a resistance-capacity-
coupled amplifier in which the grid-leak re-
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sistance is too high. As everyone knows, the
grid will collect electrons, since it 1s in the
path of the electrons flowing from the fila-
ment to the plate.  The accumulation of clee-
trons on the grid, when the leak-resistance
is very higl, may causce the grid to assume
a rclatively ligh potential. When this po-
tential becomes sulficiently liugh the charge
on the grid will leak off through the leak
resistance, and we will have periodic charges
and discharges of the grid, giving rise to the
effect we often notice when we have an
“open grid.”

The number of these discharges per sec-
ond, that is, their frequency, depends on the
constants of the circuit, and may be any-
thing, from a very low frequency producing
a click, to an inaudibly-high frequency.
Whether the click is audible or inaudible, it
will have its effect on the quality oi repro-
duction; for the clicks of inaudible frequen-
cy may combine with, or modulate, the volt-
ages of audible {requency which we wish
to amplify.

To illustrate the effect we are discussing,
the voltage ratio of a well-known trans-
former working with a tube was measured
at a constant irequency under varying im-
pressed voltages. The results of the meas-

6/.__
5 -— 4 —
4= +———
g | . FIG. &
3L:k
o
z H— ~
SIGNAL STRENGTH (INPUT) (CONSTANT FREQ) |

0 B 2 3 4 5 3 7 8 9

The effect of overloading on the output of an
amplifier; it actually diminishes as the signal
strength increascs.

uremients are shown in Fig. 5. The hori-
zontal scale represents the input voltage and
the vertical scale represents the ratio of the
output to the input voltage; or, in other
words, the voltage ratio of the combination
of tube and transformer. It will be noted
that the voltage ratio of the combination
does not remain constant for different im-
pressed vol:ages, as it should for ideal oper-
ation. Furthermore, notice that it drops
off at about 0.2-volt input.
OPERATION OF LOUD SPEAKERS

This raises some interesting ¢uestions as to
the voltages required to operate loud speak-
ers. If we take a transformer having a
ratio of 3 to 1 and a tube having an ampli-
fication constant of 7, the total voltage ratio
of the combination will be 3 X 7 or 21; and
this multiplied by 0.2 volt gives about 4 volts
as the maximum to be impressed on the
loud speaker, without overloading this par-
tieular transformer.

To test the effect of this voltage on the
volume output of the loud speaker, a poten-
tial of 4 volts at the output of an audio-fre-
quency oscillator was impressed directly
upon various loud speakers at various fre-
quencies. In some cases great volume re-
sulted : in other cases not so much; depeud-
ing upon the particular loud spcaker used.
The test indicated, however, that to operate
good lowd speakers much lower voltages are
required than ordinarily imagined.

In Fig. 6 we have shown the overloading
cffect on a resistance-capacity-coupled am-
plifier, the curve of which was obtained in a
different manner. A radio-frequency oscil-
lator, modulated by a 1,000-cycle tuning
fork, was set at various distances from a
non-regenerative receiver employing a detee-
tor tube and three stages of resistance-
coupled amplification. The frequency of the
oscillator was kept constant. Connected fo
the output of the amplifier was an indicat-
ing device. In arbitrary units, therefore, the
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~ lor any set » new or old

Now all radio power is in your light socket. Kodel A and B
Transifiers replace all batteries—just plug in the wall socket and
smooth uniform A, B, and € current flows to your receiver—gives
| new pep, new life to any set—longer range, greater volume=recepe
tion such as was mnever possible even with fresh new batteries.

Kodel A&D Transifiers

Are vastly disferent and superior to so-called power units. Transifiers
consume current only while you operate the set—much lower mainte-
nance cost—less than one-half cent per hour to operate both A and B
Transifiers. You may purchase both A and B or elther model separately
from your radio dealer.

MODEL 10
“A” TRANSIFIER
Supplies constant 2. 4, or

6 volts "*A" power to sets
using up to 10 tubes. Ab-

MODEL 61
“B"” TRANSIFIER
Smooth, powerful, noise-
less **B*’ current for sets

MODEL 10
“B” TRANSIFIER

2214 to 150 volts* B" power,
4 to 10 volts ""C'" power.
Constant uniform current

solutely no hum, noisc WP to 6 tubes. 2214 t0 90 ¢4 gypply any size set.
or interference. volts. Will operate power tubes.
Price without = Price without Price without

bulb « o . . $42.50 b .. $28.50  bate o hoo . $42.50

‘“Behind the Scenes in a Broadcasting Station"”’,
an interesting, 24-page booklet. together with

| literature describing Kodel A and B Transifiers,
will be mailed free on request.

DEALERS: Write for particulars on
l Kodel Radio power devices.

. THE KODEL RADIO CORPORATION, &nicmaiars, o v, o

| Owners and Operators of Broadcasting Station WKRC

KODE Radio Receivers

Loud Speakers
PoweR SpeciaLists SINCE 1912

Power Units

i Battery Chargers
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‘““THE HEART OF THE RADIO?"”

5 [LVIETONIE

THE HEART OF THE RADIO

INATOR

DISTRIBUTORS WRITE

Velvetone Junior
90 Volt OQutfit

$24.75

“B” BATTERY ELIMINATOR

Operates on either 50 or 60 cycles

110 A.C. Lighting Circuits

Improved Filtering Circuit (Par. ap’l’'d
for) Absolutely eliminates A.C. Hum or

Distortion

Positive Guarantee Against Mechanical

or Electrical Defects

Velvetone Senior
135-150 Volt Qutput

$39.75

Write Direct and Give Us The Name of Your Dealer
VELVETONE RADIO CORPORATION

3731 SO. PARK AVE,

of AMERICA

LOS ANGELES

‘““THE HEART OF THE RADIO?”

your sets in

upartments,
houses, hotels,

offices. hes-
pitals. ete.
indaors.
out harm to wire.

end losses.

perimenters, ete.

REEL [N when Through!

No more hours wasted putting up or taking down antennas, No
iead-ins to solder. No hoies to drill,
Carry a 21-ounce REEL AERIAL in pocket and but up a 100%
efficient aerial in a few momentz—any time, any place—outdoors.
Its hard drawn FLAT copper wire {%-in. wide) can be
Ied in under or over window or door which can be closed tight with-
Aerlal can be reeled out or in to any desired
length up to 100 ft. Unused portion in case does not cause dead-
Piace czse on or near set and connect with cord which
Order today. Satisfaction Guar-
Write for attractive literature
Tse Reel Acrials In making free trlal d A
Sell Reel Aeriais to peopie going away on vacations. to ex-

prlugs into center of Reel Aerial.

anteed. DEALERS, JOBBERS!
And propesition.
tions.

resorters,

Just, _ﬂ}

Campers, tourists,
fishermen, pleniekers!
what You are looking for!

- 3 N
i 'S REEL OUT the Aerial-— ris: o u
] S PULL (N the Programs--- . "o, o

an aerlal as you wlsh and

attach to set with cord
which DIurts into center
of REEIL AERIAL.

No tangling of wire.

For iIndoor aerials—
exn be put up around

walls or reeled out on

[ SEND NO MONEY, JUST MAIL COUPON Yalla

HAWKEYE RADIO CO.

one Reel Aerial C.O.D.

compantes order).

Ci 409 D‘i;v;i;ion Rﬂf ids, 1

Lightning Red Co., Dept 1409, ar Rapids, lowa.
I.“Ship me—on your MONEY BACK GUARANTEE—
1 will pay postman $5 plus

few cents postage (postage prePnid when money ac-

You are
dealing with
an old reli-
able firm.
SKEND THE
COUTON
NOw!

Hawkeye]

laboratories,

schools, clubs.

on trains. at
falrs, ete,

Dealers andﬁ Set Builders

It will pay You to Envestigate and build sets with our
amazing new transformers. Highest efficiency. per-
fectly tuned and matched to exact peak. Designed for
high power receivers. Also manufacturers of T.R.F.
recoivers and highest quality tubes and accessories.

IMPERIAL RADIO GORP.,

1945 Wabansia Ave. Chicago. L

BAKELITE KNOBS

permanently hold their color and
finish. Write for Booklet 24.

BAKELITE CORPORATION
247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 22nd St,

BAKELITE CORPORAIION OF CANADA, Ltd,
163 Dufferin St., Toronto. Ontario. Casada

Reserved for the

CAMFIELD RADIO MFG. CO.
829 Harrison Street
Oakland

California

Build Better Sets,
a‘-"]iil{tl,E-Ig,;-ei-"L h]:l -

Insure your copy reaching you each month.
xperimenter Publishing Co., 53 Park Place, N. Y. C,

Subscribe to Radic News—$2.50 a year.

www americanradiohistorv com

Radio News for September, 1926

horizontal scale of Fig. 6 represents the dis-
tance between the oscillator and the receiver
(or the signal strength) and the vertical
scale represents the output of the amplifier,
Tt will be noted that, after a certain maxi-
mum signal strength has been attained, the
output of the amplifier not only ceases to
increase as the oscillator is brought closer
to the receiver, but is actually diminished,
due to the overloading.

The effect of such overloading is evident.
If we are listening to a concert and amplify
up to the point of overloading, the shading
of the music will be lost. Piano and Forie
will mean nothing; strong fundamentals will
be amplified less than the weaker overtones;
the timbre will not be true, and the inter-
pretation of the artists will be lost.

e

A Plug-in-Coil Short-

Wave Receiver
i (Coutinued from page 245) :
of tickler turns to about one-half. For the

80-meter band, about 13 to 15 turns will be
required on the secondary. The primary
and tickler may be the same as those used
for the 40-meter band. In any event ex-
perimenting with the operation of the set
will quickly aid in determining the cor-
rect constants.

The method used in winding the self-sup-
porting coil shown was to provide a form
slotted at right angles to the edge and then
wind the heavy insuvlated wire thereon.
Strips of celluloid, notched with a three-
cornered file, were then held against the
wire by placing them in the slots in the
form, and cemented in place with a little
collodion. After this material has dried,

Front view of the short-wave receiver. The
left dial is the tuning control and the right dial
the oscillation control

the coil will be found absolutely self-sup-
porting and quite strong mechanically as
well as efficient electrically. It is advisable
to bind the end turns to the celluloid strips
with short bits of cotton thread in order
to insure rigidity.

CONSTRUCTION

In the construction of this set, a hard-
rubber baseboard was used and it was raised
from the table a distance of about one inch,
to allow for wiring under the sub-panel
and permit the placement of the variable
grid-leak and the rheostat in the manner
shown. By using this form of construction;
a much neater set results. It will also be
noted that instead of using the regulation
socket, ordinarily employed, what is known
as a set of four “sockettes” was used. These
make exceptionally good contact with the
tube prongs, though they were not used in
an attempt to produce lower losses. Here
is a point in connection with short-wave
work that should be stressed. It is not at
all necessary to remove the base from the
tube in order to make that tube operate
satisfactorily as a detector at 40 or 20 meters.
In fact, that inveterate experimenter, John
L. Reinartz, finds no trouble in making a
UV-199 type of tube oscillate and detect at
| 5§ meters, and this with the base intact.
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THE VARIABLE CONDENSERS

In order to spread out the band on the
dial and thus make tuning casier, a standard
11-plate variable condenser was obtained, and
plates were removed until the total was only
3. This can easily be done with practically
any variable condenser on the market today.
If it is of the type using washers for
spacers, remove some of these washers, If
the plates are set into slots in metallic
strips, they may be removed by the careful
use of a pair of flat long-nosed pliers. In
any event, the resultant capacity of the
tuning condenser 4 should be in the neigh.
borhood of 000125-uf.

The regeneration condenser 5 may be a
standard instrument of .00025 #f. capacity
and its construction need not be changed
in any way whatsoever.

Aun R.F. choke is quite essential in this
circuit, except that when audio frequency
amplification is used, it is sometimes unneces-
sary. When used, it consists of approxi-
mately 125 turns of No. 28 or 30 D.C.C.
wire on a l-inch form. It will be noted
at 9 in the diagram and illustrations.

An adjustable grid-leak is quite essential
for use in this circuit as, without it, any
short-wave set cannot be operated at its
best. The grid-leak is carefully adjusted
until manipulation of the oscillation control
sends the circuit into oscitlation with a soft
hiss and with no trace of a click in the
headphones. At this point the grid-leak
should be left at its determined value.

VERNIER CONTROL

On the 20- and 40-meter bands particular-
1y, the use of a vernier control is an ab-
solute necessity. On the 80- and 150-meter
bands it is not so necessary, but still it is
a convenience. Therefore, it should by all
means be included. The writer prefers to
use cither a friction type of vernier dial or
clse the vernier attachment shown in the
panel view. This consists of a double-re-
duction arrangement fastened to the panel
with a single screw, and so constructed that
the friction wheel can be placed into con-
tact with the edge of the dial or else pulled
up out of contact so that the dial can be
casily rotated in the usual manner. With
the double reduction afforded by this little
vernier, very fine tuning can be obtained
anct the results are very pleasing. On the
oscillation control, a vernier is not needed
as this is not critical in adjustment. There-
fore, a standard type of 4-inch dial with a
large knob, for the sake of convenience, is
employed.

Sty

LIST OF PARTS USED
Antenna Coil, Secondary Coil.
Plate Coil.

Variable Condenser, .000125-#f.

Oscillation Control Condenser,
Bf,

Variable Grid Leal.

Grid Condenser, .00025-#f. Rheostat.

R.IF. Choke. Detector “Sockettes”.

“A” Battery Switch.

Dials, two 4-inch, one with vernier.

i it né

e

.00025-

L1 L2 VL e st

Panel and Baseboard, cach 7x14
] i_uchcs. hard rubber.
Binding Posts, Mounting Screws,

Brackets, etc. as shown,
Approximate Cost, $25.00.

e snasai e BT B
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T is against the policy of RADIO :

NEWS to publish the names of manu- 2

facturers or makes of instruments in
connection with the apparatus described in
these pages. but this information will be
gladly given privately. If you are inters
ested in any special instruments described
here, address a letter to the I WANT TO
KNOW DEPARTMENT, enclosing
stamped return envelope. The names and
addresses of the manufacturers will be given
free of charge. —EDITOR.

-
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The New Triple Duty

il

Gai

[

D

EA

i

Charges at five Amperes/

The only battery charger that rejuvenates tubes
« supplies current for power tubes/

It’s more than just a battery charger--the new Triple Duty Gold

Seal Homcharger.

This year the new Triple Duty Homcharger gives you the same fast

efficient charging rate.

It replaces current in the battery at §

amperes—three times as fast as other chargers—it fully charges the

average battery OVERNIGHT!

It uses no bulbs, no liquids--it is

shockproof, fire-proof, approved by insurance underwriters. Can
be used for radio or automobile batteries.

Rejuvenates Lifeless

Radio Tubes

Thenew Triple Duty Gold Seal Hom-
charger is the only battery charger
that rejuvenates radio tubes. By the
H harger pr tubes can be
brought back to efficlency in abso-
lute safety without removing them
trom the recelver.

Supplies 8-voits Current
for A. C. Power Tubes

Another new exclusive feature is
thespecial A. C. power tube terminal
for operating the new s.volt A.C.
amplitying tubes. Homcharger is a
pertect step.down transtormer—
provides constant uniform current
direct from the lightsocket.

Despite its many exclusive features HOMCHARGER costs

no more than any other charger.

nothing elsetobuy . . .

Complete, £79.50

“Behind the Scenes in a Broadcasting Station’’,
an interesting, 24-page booklet, together with
literature describing rhe new Triple Duty Hom-
charger, will be mailed free on request.

DEALERS Send for full information on this
most efficient of all battery chargers.

501.521 EAST PEARL ST.

THE KODEL RADIO CORPORATION’ C]NC]NNAT['O."U.S.A_

Owners and Operators of Broadcasting Station WKRC

Battery Chargers
Power Units

KODE

Radio Receivers
Loud Speakers

PoweR SpeciaLists SINCE (912
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Five Tubes

Twe b P60

This two-dial control receiver is an outstand-
ing example of Distantone value. It empleys
two stages of radio frequency. a detector and
wwo stages of matched audio amplification and
challenges comiparison with any other receiv-
er for volume and performance. Richly fin-
ished two-toned cabinet with a control-board
pancl harmonizing with the balance of the
cabinet. Wave length range 180 to 550 meters.

You Can’t Equal This Value'

MODEL *“E"

TO DISTRIBUTORS

The Distantonc linc®  one of the few real
profit lines in radio. For reliable and financially
responsible distributors and jo‘bbers we have
an exccedingly attractive proposition for the
coming secason. Write or wire today for full
particulars or samples.

“Distantone

“Built By Craftsmen’’

DISTANTONE RADIOS; Inc., NEW YORK

Other Models from $37.50 to $150
The Distantone line includes five tube receiv-
ers of two and three dial control and five and
six tube scts with single dial control; all
Tuned Radio Frequency type. Every model a
superior value for the price.

LYNBROOK, LONG ISLAND,

Pin-Jacks

Voltmeter —

into the two pin-Jacks which Victor, Radiola, Brunswick and other man-
ufacturers are installing in the panel of their sets—then it will be easy
.to regulate the filament voltage of your tubes.

Send For Special Circular,

Jewell Electrical Instrument Co.

1650 Walnut St. .
Y26 Years Making Good lustiruments”

No. 135-A

Chicago

HAVE YOU SEEN THE NEW MAGAZINE?

For Men and
Women Who Want
to Become
Independent

The Magazine
of Opportunity

—_—

Earn a Second
Income

25¢ ON ALL NEWSSTANDS

See Page 270

www americanradiohistorv com

The Latest Discoveries in the
Range of Electromagnetic
Wave-Lengths
(Continued from page 219)

WL
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hope that his apparatus, when further per-
fected, could be applied for transmission of
signals at a distance, using quick electric
oscillations, as soon as there could be found
a source of such oscillations having suffici-
ent energy.

These examples, taken from the domain
of radio, call to the writer's miind the verse
of Horace, “Risumn tencatis amici” (with-
hold your laughter, friends). This is ad-
dressed to those who may feel some con-
tempt for the latest achievements in the
realm of the shortest electromagnetic
waves, because of the minuteness of the
energy, which has been radiated in the fol-
lowing experiments. It is true that it would
be rather bold to predict that the waves of
the semi-deserted region of 12-16L, covered
only by a few wave-lengths of Glagoleva-
Arkadieva and Levitskaia, will traverse the
air of our planet in the future as numer-
ously as do now the radio waves from 29L
to 36L; but it would also be presumptuous
to assert the contrary.

POSSIBILITIES QF THE DISCOVERY

There is another point on which the writ-
er, personally, would like to venture some
considerations. At present radio occupies
the atmosphere with merely “monocihro-
matic” (of one frequency) electromagnetic
radiations, and uses rcceivers with pro-
nounced selective resonating absorption;
while optical telegraphy uses “white” light
—the opposite of monochromatic—for such
a receptive instrument as the eve which ab-
sorbs principally the mwost poweriul part of
the emitted spectrum. Glagoleva-Arkadieva
and Levitskaia have made also vigorous ef-
forts to monochromatize the radiations of
their oscillators.

This is right {from a scientific standpoint;
but for the needs of radio it would be as
we]l to aim at the production of a really
“white” light of the shortest electromag-
netic waves {or longest infra-red—vho

Details of Mme. Glagoleva-Arkadieva's ‘‘mass

radiator,” explained on opposite page. The

metal particles carried on the wheel K seive
as terminals of minute Hertzian oscillators.

knows?), thus attaining possibly intensities
over such a spectrum (not in millionths of
a calory per second, but kilowatts and hun-
dreds of kilowatts) and using for its re-
ception no sclectively absorbing, but pos-
sibly totally integrating, “Black Electro-
magnetic Receivers.” Such a white electro-
magnetic “light”, which, owing to the short-
ness of the wave-lengths can be easily polar-
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ized and transmitted over great distances,
could be used also to solve the problem of
directional radio transmission. We may
live to sce it; and it is to be hoped that
these two eminent physicists and others will
persevere in the study of this interesting
region of irequencies which joins light and
radio.

THE LATEST RUSSIAN EXPERIMENTS

The experiments of Glagoleva-Arkadieva
and Levitskaia, which will be described in
the remainder of this article, were preceded
by those of P. N. Lebedev, who, in 1895,
measured waves around 6 nun. and  ob-
served others half this length; and of
Lampa, who, 1wo years later, measured
waves 4 mm. long. The writer asked the
late Prof. Lebedev why lie did not continue
along the lines of Hertz's experiments and
he answered that he had descended from
Hertz's 60 em. wave to 20 cm. in a couple
of days; then down to 6 em. in a couple of
weeks, to 2 cm. in a couple of months and to
6 mm. in a couple of vears.

The shortest clectromagnetic waves of 3
to 6 mm., which made possible for Lebedev
the discovery of the doubly-refractive prop-
ertics of electromagnetic waves in crystals
of sulphur, as to mike corresponding polar-
izing prisms and to repeat all Hertzian ex-
periments using a single goniometer stand,
afforded no special incentive to him to go
further towards the shorter wave-lengths.
The absence of such an incentive was ac-
centuated by the fact that the other shore
of the Ocean of the Unknown, which then
divided the Island of Electromagnetic
Waves from the Island of Light Waves, was
about six octaves distant, the longest infra-
red wave-length actually measured then be-
ing equal to 56 &

But when, in 1911, Rubens by using the
method of residual rays (“’Reststralilen”)
reached 400 # (0.4 mm.) and measured with
sufticient precision the wave-length 0.343
min., interest i the unknown waves was
again excited. Idowever, several later at-
tempts were unsuccessiul, even the research-
es of Nichols and Tear i 1922, which
shifted the record to 1.8 mnt and 0.8 mm.;
and only by the two Russian women above
mentioned, has the gap been bridged. Their
rescarches are as vyet incomplete, bhut
enough has been done to warrant the above
statement.

THE EXPERIMENTAL OSCILLATOR

A single Hertz oscillator presents great
difliculties in producing short electromag-
netic waves owing to its quick wvolatilization
at the terminals. This causes instability of
the enntted energy, as well as of the wave-
length, which is increased gradually. In
1914 Proi. V. K. Arkadiev started investi-
gating the generation of short electro-mag-
netic waves, by using a great number of
Hertzian oscillators instead of one. These
experiments were discontinued shortly after
the start of the World War; and only after
some seven years has his wife, Mme. A. A,
Glagoleva-Arkadieva, ‘successfully clabor-
ated the idea of using a great unmber of
small oscillators, which are quickly inter-
changed in order to prevent their destruc-
tion, and if volatized. to replace them with
new ones.

The "“mass radiator” of Glagoleva-Arka-
dieva (Fig. 4) consists of a mixture of
aluminum  and brass filings with viscous
machine oil. This mixture is continually
stirred by an agitator, B, to form a more
or less uniform paste, which is called the
“oscillator paste,” and indicated at M. The
latter is carried along by a small rotating
“carholite” wheel, K. which has a diameter
of 32 mm. and is about 10 mm. in widih,
thus forming on it a sort of sticky tire.
Through the upper pary, V. of this tire
there is passed, by nieans of the conductors,

SOLDERED
CONNECTION|
5

FVETED. ]

door or window trim.

“THE SIX~POINT LEAD~IN"
Improved Reception with

ELECTRAD

Accessories and Parts

| O LOSSES, no troubles, with this
Electrad Certified Lead-In. Juststudy
| this sketch and see why. REAL insulation
(10 inches long), three-ply, covered with
water-proof webbing. One-piececopperstrip,
tinned to prevent corrosion. Fahnestockclips,
all connections RIVETED and SOLDERED.

Fits under locked windows or doors. Can
be bent to any shape. No need to ruin walls,

For your own protection and to insure perfect recep-
tion, demand the Genuine Electrad Certified Lead-In.
Beware of cheap imitations. PriceU.S.40c. Canada60c,

1111

Want Clearer, Purer Reception? Do This:
Electrad Certified Audiohm

across the secondary of your transformer. Get the (
low notes and high notesfull, clear andundistorted.
Whatever set you have, the Audiohm will make it
hetter. Can be attached instantly. No soldering.
i Comes all equipped. Buy one today. Good radio
stores have them. Price U. 8. $§1.50. Canada $2.10.

Place an

111l

| For Perfect Tone and Volume Control, Use ELECTRAD ROYALTY
500,000-OHM COMPENSATOR

The remadrkable resulis securcd by the use of this perfected
device are due to the faet that it controls the output with-
out any distortion or noise, so that Pure music is received.
Notethesesiximportant featuresof design andeconstruction:

1—Resistance element is not exposcd to any mechanical
operation. 2—Electrical contact is made positive by a me-
tallic arm on the wire-wound strip. 3—The same resist-
ance is always obtained at the same point. §—The resist-
ance value is under control in the process of manufacture
and does not change in use. 5—The entire range of resist-
ance is covered with less than a single turn ofthe knob.
6—There is no mechanical binding and the shaft is turned
over the entire range with a perfectly smooth oneration,

Made in various types for various purposes. Prices, $1.50
to $2.00; in Canada, $2.10 to $3.00. Write for circular.

wwWw americanradiohistorv com

For Perfect control of tone and volume use the
Electrad 500,000-ohm compensator. For free
hookup write 428 Broadway, New York City.

"I-
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Chenistry
to Succ

.

Some people measure success in

terms of money and others in degree

of knowledge and culture, Chemistry
is the one uncrowded profession today
that offers both. America, always a land
of amazing opportunities, is especially so
now in the field -of applied Chemistry, In-
dustries have developed within eight years
more rapidly than the output of trained men
to conduct them. Every big *industry needs
chemists and there is a real demand for them
immediately.

Earn a Bigger

Good Chemists Command High Salaries; you can
make yourself independent for life by unearthing
one of Chemistry’s undiscovered secrets!

Do you remember how the tales of pirate gold used to fire vour imagina-
tion and make you want to sail the uncharted seas in search of treasure and
adventure? And then you would regret that such things were no longer
done. But that is a mistake. They are done—today and every day—not on
desert islands, but in the chemical laboratories throughout your own coun-
try. Quietly, systematically, the chemist works. His work is difficult, but
more adventurous than the blood-curdling deeds of the Spanish Main. In-
stead of meeting an early and violent death on some forgotten shore, he
gathers wealth and honor through his invaluable contributions to human
1ty. Alfred Nobel, the Swedish chemist who invented dynamite, made so
m: ny millions that the income alone from his bequests provides five $40,000
prizes every year for the advancement of science and peace. Herman
Frasch, who showed how to extract sulphur built up a huge fortune. C. M.
Hall, the chemist who discovered how to manufacture aluminum made
millions through this discovery. F. G. Cottrell, who devised a valuable
process for recovering the waste from the flue gases, James Gayley, who
showed how to save enormous losses in stee]l manufacture, L. H. Baeke~
land, who invented Bakelite—these are only a few of the men to whom
fortunes have come through their chemical achievements.

NOW IS THE TIME TO STUDY CHEMISRTY

Not only are there boundless opportunities for amassing wealth in Chemistry, but the
profession affords congenial employment at good salaries to hundreds of thousands
who merely follow out its present applications. These applications are innumerable,
touching intimately every business and every produnct in the world. The work of the
chemist can hardly be called work at all. It is the keenest and most enjoyable kind of
pleasure. The days in.a chemical laboratory are filled with thrilling and delightful
experimentation, with the alluring prospect of a discovery that may spell Fortune
always at hand to spur your enthusiasm.

YOU CAN LEARN AT HOME

To qualify for this remarkable calling requires elaborate specialized training. Former-
Iy it was necessary to attend a university for several years to acquire that training,
but thanks to our highly perfected and thorough system of instruction, you can now
stay at home, keep vonr position, and let us educate you in Chemistry during your
spare time. Even with only common schoolimg you can take our course and equip
vourself for inunediate practical work in a chemical laboratory.

EASY MONTHLY PAYMENTS

You don't have to have even the small price of the course to start. You can pay for
it in small monthly amounts—so small that you won’t feel them. The cost of our
course is very low, and includes everything, even the chemistry outfit—there are no
cxtras to buy with our course. Our plan of monthly payments places a chemical
education within the reach of everyone.

SPECIAL 30 DAY OFFER

Besides furnishing the student with his Experimental Equipment, we are making an
additional special offer for a short while only. You owe it to yourself to find ont
about it. Write today for full information and free book “Opportunities for Chem.
ists.”” Send the coupon right now while it is fresh in your mind. Or just write your
name and address on a postal and mail it to us. But whatever you do, act today
before this offer is withdrawn.

DON'T WAIT—MAIL COUPON NOW!

CHEMICAL INSTITUTE OF NEW YORK, Inc.

New York City

Home Extension Division 9

66-R West Broadway
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LETTERS

From Students Who Have
Taken This Course

You will probably be nleased to
learn one of the lessous gave me¢
an idea to turn my chemieal
knowledge to profitable aecount,
I am now making & varmish and
paint whieh undersells the other
type products by $2.60_ a gallon,
in some cases more, Have been
receiving gallon orders from paint-
grs during past weck wideh has
netted me a profit of $12.50 for
my ‘‘sparc-time chemical indus-
fry.””  Many thanks for your
training thus far.

J. J. KELLY,

I amn but half way through your
course and am certain that I have
saved my Comnpany many times the
cost of the course and raised my-
self in_the Share Holders estima-
tion. The knowledge obtained has
its_immediate practical application
and I do not hesitate in saying
your cours¢ and the personal at-
tention you give is invaluable to
the practieal man in any business
where chemlstcy plays a part. You
may use this letter and my name
and address to the furtherance of
your good work.
JOHN WALTER.
I have not written since T re-
eeived the Lig set. I ¢an still say
that it far exceeded my antieipa-
tions. Since I have been studying
with your school I hare heen ap-
pointed chemist for the Scranton
Conl Co., testing all the coal and
ash by proximate, analysis. The
lessons arc helping me wonder-
fully, and the interesting way §n
which they are wrltten makes me
wait patlently for each lesson.
MORLAIS COUZENS.

T. 0'CONOR SLOANE,
A.BLAM,LL.D,Ph.D.

Noted Instructor, Lectur-

er and Author. Form-
erly Treasurer Ameri-
can Chemical Society

and a practical chemist
with many well known
achievements to  his
credit. Not only has
Dr. Sloane taught chem-
istrv for years but he
was for many years en-
gaged in commercial
chemistry work.

EXPERIMENTAL EQUIPMENT FURNISHED
TO EVERY STUDENT

We give to every student without additional charge this chem-

ical equipment,

including forty.nine pieces of

faboratory ap-

paratus and supplies, and forty different chemicals and reagents.
These comprise the apparatus and chemicals used for the ex-

perunental work of the course,

The fitted heavy wooden box

serves not only as a case for the outfit bur also as a usefw
laboratory accessory for performing countless exzpcriments.
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CHEMICAL INSTITUTE OF NEW YORK, INC.
Home Extension Division 9
£6-R—West Broadway, New York City
Please send me at once, without any cbligation on my
\ Opportunities for Chemists,” and
full particulars about the Experimental Equipment given
Also please tell me about your plan ot

1

1

|

|

|

1 part, your free Book

|

B to every student.

1 payment and your special 30 dav offer.
: NAME ... ... ... ........
: ADDRESS

1

»
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f-f, the discharge of a 15-cmn.
(4 amperes, rotor interruptor).

The lengths of the waves emitted {rom
Vodepend largely on the dimensions of the

metal grains of the puste, and {rom the
same sort oi flings different results are
often obtained. Ulus is attributed to the

difference in the size of the filings; and so,
in order to obtain consistent results. Mnie.
t3lagoleva-Arkadieva has used three sorts
of filings. The sizes of these filings are:

No.1 Mean length about 2.2 mim., mixed
with finer ones down to 0.5 nim.

No. 2 Mean length about 1.4 mm., mixed
with finer ones down to 0.4 nun.

No.3 Mean length about 0.5 mm.. mixed
avith finer ones down to 0.04 mm. and under.

These three mixtures also contained a fine
metallic dust.

The emitted energy was twice as great
from the No. | filings as from the No. 2;
but this greater emission was unsteady ow-
ing to the wheel, K, being not broad enough
m comparison to the dimensions of the fil-
ings. The second group was found to give
the hest results.

MEASUREMENT OF THE WAVES

The method used in these measurements
was developed by Holtzman and is shown
in Fig. 5. Here Pl and P2 arc two para-
bolic mirrors. At the focus, IFl, is the os-
cillator-paste, V, mentioned above: and at
the focus of the sccoud, 12, is a thermocle-
ment, T, protected from the action of the
waves by a screen, H. until the energy is to
be measured. S1 and 52 are two plane mir-
rors (glass silvered thickly on the {ront)
and the latter is movable by means of a
micronteter screw, with head divisions cor-
responding to displacemenuts of 23 u.

This source of radiation produces wave-
lengths  from 50 mm. down to 0.082 mm.
Concerning these “ultra-shortest” waves the
mvestigator® savs: “They possess some lkind
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Mile. Levitskaia's multiple.oscillator system,
explained on page 297. The wave-lengths are
computed from the rcadings of the thermoecle-
ment, t.

of a ‘white’ clectric spectrum and are the
result of the independent clectrical vibra-
tions in very small oscillators; but they are

* A, Glagolewa-Arkadiewa “A new source of short
clectric waves of ultrahertzian frequency,” Trans.
State Electr. Research Imstit. No. 2 20 pp.,, Mos-
cow, 1924 (Russian with an English ahstract);
Phys. Zeits,, 24, 153.163, 1924 (German); pre.
Ihminary communication Sept. 19, 1922. a2t the third
meeting of the Russian Assoc. of Phyvsicists (Traus.
of the mecting, 39, Niznij-Novgorad, 1923).

spark coil, l

Al Benjanin Radio Products
standard as the far-famed

{

> i
i a (Good Set

are of the same high
Cle-Ra-Tone Sockets —
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‘adio Parts

Quality in every part of a radio set is depended upon for true-to-life reproducticn
of radio. There dare not be a flaw anywhere. And all the parts must synchronize,

Lach Benjamin Radio Product fits in perfectly with the power and conditions of
the set and contributes greatly to its sensitivity, selectivity, volume and quietness.
The use of Benjamin Radio Products in every part of the world — by authorities
and amateurs—— endorses the quality and effort that the Benjamin Electric Mfg.
Co., has put into each product.

Push Type Cle-Ra-Tone Sockets

Spring Supported,
Shock Absorbing.
Stop Tube noises.
Greatestaidtonon-
noisy operation
Contacts always
clean. 75 cts. each.

Battery Switch
"'5 Quick, positive, clean-cut make
and break. When it's“in” it's “off,”
. eliminating danger of wasteful use
../ of battery. 30 cents cach.

Straight Line Frequency
Condensers

No crowding of stations. The broadcast
range is spread evenly over the complete
dial. Stations come in without interfer-
ence, and tuning is much easier. An
instrument made with the precision and
compactness of a watch. Adjustable turn-
ing tension. Low loss characteristics give
a definite and distinct radio reception.
Beautiful in appearance—a credit to the
looks and efficiency of any set. Finished
in dull silver. Made in three sizes:
.00025 Mfd., $5.00 .00035 Mfd., $5.25
.0005 Mfd., $5.50

See Benjamin Products at the
Radio Shows
San Francisco,.Calif., Aug. 21-28. Booth 87.

NewYork,N.Y.,Sept. 13-18. Booth 9, Sec. CC.
Chicago, 1ll., October 11-17. Booth 9, Sec. P.

Improved Tuned Radio

Frequency Transformers
Proved through exhaustive and compar-
ative tests to be the most efficient coil
for modern radio sets. Better in all im-
portant features and characteristics. Space
wound. Basket weave. Cylindrical. High-
est practical air dielectric. Gives wonder-
ful sharpness in tuning, better volume
and purer tone quality.

2%" Diameter Transformer
Compact. Especially desirable for crowd-
ed assembly. Eliminates interfering “pick-
up.” Set of three, $§5.75 —Single Trans-
former, $2.10.

3" Diameter Transformer
Capacity coupling reduced to lowest
degree. For use with 100035 Mfd. Con-
densers. Set of three, $6.00—Single
Transformer, $2.25.

“Lekeless” Transformers
Uniform high inductance, low distrib-
uted capacity and low resistance. The
external field isso
slightthat it per-
mits placing coils
close together with-
out appreciable
interaction. Single
Transformer, $2.50.

Brackets

An aid to simplifica.
tion in set construction.
Supportsub-panel,
with room underncath 3%

for accessories and (JI=
wiring. Plainand ad- ¥ ° g
justable. Plain 70 cents Far

per pair; adjustable ”
$1.25 per pair. L

Benjamin Electric Mfg. Co.

New York
247 W. 17th Street

120-128 S. Sangamon St.
Chicago

San Francisco
448 Byrant Street

Manufactured in Canadaby the Benjamin Electric Mfg. Co. of Canada, Led., Toronto, Ontario
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INSJPECTORS

Pochei Metar

panel Seter

No.R2s-28
Filameni Meter
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Be Protected Against

the Common Ailments

of Radio Reception!

O set is so good that. it ¢an continue to en-
night
without some servicing and inspection on your

tertain® satisfactorily "night after

part.

To make it easy for every set owner to give the
receiver the care it deserves, Sterling has pro-
duced complete Care-Taking and Inspection

Equipment.

These devices for keeping your batteries and
tubes in healthy condition, for locating troubles,
and for promoting better reception, should be a

part of your radio equipment.

Write for our helpful literature or see
your nearest dealer.

The Sterling Mfg. Company
Cleveland, Ohio

P

RADIO
CARE-TAKERS

S
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tance.

tails of 2a circuit

THE

Meriden -

B.-6 DETECTOR in your |
set assures the maximum of
Quality, Volume and Dis-

PRICE $5

For Set Builders: We have pre-
pared blueprints with full de- ||3

adapted to the characteristics of
the B-6. Mailed on request.

DONLE-BRISTOL | !
CORPORATION

Tremont St.,
Connecticut

especially

P —— M ~ S

EXPERIMENTER PUBLISHING CO,, Inc. - -

Valet Auto Strop Razor FREE

With every five months’ subscription te RADIO NEWS we are

offering free — one genuine regulation sized Auto-Strop Razor.

SEND $1 Today and get Radio News
for five months and one Razor free.

53 Park Place, New York; N. Y.
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not the owcriones of the oscillators or te-
sonators, which are usual in the work of
other experimenters.”

The advantages of the mass-oscillator
can be listed as follows:

(a) It possesses a sufficiently great energy
of emission,

(b) It can operate for hours at a time,

(c) It is free from the neccessity of con-
stant regulation of the exciting spark. Dur-
ing its work each spark which passes through
the oscillator-paste meets a great number of
pairs of metallic grains at widely-varied dis-
tances; the pairs, which are divided by dis-
tances at which the passing spark is active,
are those which possess the emissive capac-
ity,

(d) The wave-length does not diminish,
because the oscillators are not overheated by
the exciting spark, owing to their large
quantity and to their rapid change on the
tire of the rotating wheel.

ANOTHER METHOD

Mlle. Levitskaia had the same idea of in-
creasing the quantity of energy radiated at
each discharge; and also excited many os-
cillators simultaneously, although she did not
distribute them over three dimensions but
over a plane surface. In 1923** she used
the smallest shot procurable and dissolved
the surface layers of them by means of hy-
drochloric acid, until the diameter of the
spherules became less than 1 mm. From the
latter she selected, using a microscope, those
which were nearest to a perfect sphere and
had a diameter betwecen 0.80 and 0.85 mm.
These were embedded in a layer of Canada
balsam at the intersections of a rectangular
network of lines, less than 2 mm. apart, cut
by a diamond on a glass plate. Between
each two spherules of fifteen rows (each
row consisting of 25 spherules) was placed
a wire 0.3 mm. thick and about 0.5 mm. in
length. The discharge of an induction coil,
having a spark length of 20 cm., could be
sent along several—not more than five—of
these rows simultaneously.

In her experiments made at the Physical
Laboratory of the Tashkent University,
Mlle. Levitskaia did not measure the wave-
lengths, but only estimated their order as
being 1-mm. to 0.1-mm. The evaluation was
based on the fact that the waves passed
freely through an optical diffraction grating
(10 lines to 1 mm.), the lines being rubbed
with graphite and which could be embedded
with a thermo-element with the resonating
medium. The latter was paraffin, with cop-
per particles dispersed through it when it
was melted, from a copper electrode, until
the solution became brown-black. This mix-
ture contajned about 350 wvisible particles,
0.02 to 0.08 mm. to the cubic centimeter, the
rest being ultramicroscopical; and the cop-
per content was 0,008 gm., per cubic centi-
meter.

In further experiments? Mlle. Levitskaia
paid still more attention to the quantity of
cnergy which could be radiated during each
discharge, than to the uniformity of the os-
cillators, using two vibrator systems. The
first consisted of pieces of molybdenum wire,
0.2 mm. thick and from 0.1 to 0.4 mm. in
length, pasted to a Canada balsam layer on
a glass plate in parallel rows, the distance
between the rows being about 1 mm. Fig.
6 is the reproduction of an wunpublished
photograph (magnified about eight times) of
a part of such a system. The second system
was identical except for the length of the
wires, which was increased to about 1 mm.

In order to make the spark jump simul-

s+, Lewitsky. “FEin Versuch von den kurzen
elektrischen zu den langen Wirmewellen zu fber-
gehen,” Phys. Zeits., 25, 107-109, 1924,

+M. Lewitsky “Elektrische Wellen im Gebiete
des alisseren Ultrarot,” Phys. Zeit. 27, 177-182,
1926 (German).
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taneously through scveral rows of oscilla-
tors, MIlle. Levitskaia used the following
micthod: The poles of an induction coil, I,
in Fig. 7, were connected to a condenser C,
a zinc spark-gap, Z, and the primary coil of
a transformer, T, which had 25 separate sec-
ondary coils. Each of the latter had one end
grounded, and the other connected to one
end of cach of the 25 rows of the oscillating
system, V, the other ends of these rows
being also grounded. This system was
placed in the focus line of a parabolic mir-
ror, and in front of it was the orifice of a
gromuded metallic screen, S1, S2, a diffrac-
tion grating, G, a rock salt lens, L (F =
17 cm., d = 5 cm.) and a moveable thermo-
clement, T, connected to a Dubois-Rubens
galvanometer of 9-2.10 sensibility. The
curve, showing the correlation between the
deflections of the galvanometer and the dis-
placement of the thermo-element from the
central point together with the diffraction-
grating constant, gave the wave-lengths di-
rectly.  (Fig. 3 illustrates the deflections,
theorctical and observed.)

'WRNV Celebrates [ts %
First Birthday

t (Continued from page 212. i

W

The Corporation Counsel of New York City,
Arthur Hilly, poured forth some of his in-
imitable jokes. 1f you ever want a speaker
to keep any crowd in stitches, engage Ar-
thur Hilly.

I'm not going to attempt to repeat the >
list of folks who were there. But Dr. Mil- eW-Wa S aV1n
ler, spokesman of the Protestant churches of

the city ; Dr. Goldstein of the orthodox syna-

rogues; Dr. Landman of the Jewish Circle,

and Dr. Reisner were the religious leaders. More and morc |||en are

Arthur Guiterman, the rhymer, and Wolf

Gilbert, the popular song leader, were also * . bt

e discovering it
And at 9 o'clock there came the demon-

stration of the Pianorad, the latest radio

musical instrument, invented by Mr. Hugo Selffshaving in a professional manner with a
G.CI'IIS'.)ZICL', ILditor of Rabpro NE‘V%. The barber,edge blade,speedY, super,c()mfortable.
Pianorad uses a keyboard like a piano, 25 ‘s is the dajly deligh £ all h
vacuum tubes, and 25 loud speakers. The This is the daily delight of all who own
instrument gave beautiful flute-like tones Valet AutoStrop Razors.
that could be changed to the quality of an
organ when desired. Tt is a development of Notamateurish. Notasubstitute. Butabettet
the well-known Staccatone. It will be de- 5
. _ shave in every way.

i 1 SONE  Scptember,  : Simpler. This unique razor sharpens its own
VIN THE Amton e s 3 blades. No unscrewing. No disassembly.
! . Wells. A most impres- arpen, shave an i
! G H Sh , sh d clean without removin
g sive story Dby this famous g h bl d
g aut_hgr; :tdgwes ?tt once a1 the blade. c e
4 weird and a picturesque : . .
b tom of the occan tha chofiess tomples oo : More economical. A new-likebladeforevery

A U ME T OF $PACE, by Garrett | shave. Theutmostinself-shavingsatisfaction.

P, Serviss. We are now in the middle of

this rather marvelous story by one of our
favorite authors, whose work is so highly
appreciated by our readers. It brings us
towards the clese of the romance, but
leaves the reader in interested suspense.

THE PURCHASE OF THE NORTH

: POLE, by Jl;les Vernie. This is the Rrst = REG. U.S. PAT. OFF.
installment of one of this master's best . .
stories. He selects America for the op:n- AutcStrop Safety Razor Co., 656 First Avenue, New York City

ing scenes of this tale, and certainly has
caught the atmosphere on this side of the
ocean,

STATION X, by G. McLeod Winsor.
This exciting story (for it has now reached
that pitch o? interest) here comes to an im-
pressive end with a terrible naval battle;
and at last, as a culmination, a happy-end-
ing love affair, which will appeal to all
readers,

THE MOON HOAX, by Richard Adams
Locke. This is the famous Hoax that was

FrrTEnnm

perpetrated_ by the N, Y, Sun nearly 90
yecars ago. It describes the Lunar inhabitants
as seen through an enormous telescope; and
is told so well that many people at the time
firmly believed it. It wasRenéiBelyYﬁctidous.
L. K¥ IE II::LZIS:ICE\];I%STAN%S The Razor That Sharpens Itself

i a3
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Goodrich

FS ﬂ:rtown

ik Radio Panels

For greatest range and selecthty

1 Easier to drill and machine.

2 Better color, lasting lustre.

3 Lower free sulphur—no dnscoloratlon.

4 Higher softening point—no warping.
Goodrich V. T. Sockets

Radiophone Ear Cushions
Hard Rubber Tubes for Coils

The B. F. Goodrich Rubber Company
L Established 1870 Akron, Ohio

Spaghetti Tubing
Battery Mats

Byrd Crosses
the Pole!

Commander and Pilot
Make Round Trip In
14 Hrs. 13 Min.

Oslo, Norway, May 10.—Lieut. Com-
mander Richard E. Byrd and his pilot,
Floyd Bennet, returned to King's Bay,
Spitzbergen, at 6.30 p. m. and de-
clared they had flown over the north
pole in the Byrd expedition’s monoplane,
according to advices from King's Bay.

AGAIN ARCTIC
EXPLORERS DEPEND
UPON ¢ESCO”

The S. S. Chantier which Byrd used as a base was equipped
with an “ESCO" dynamotor. This is the second time that an Arctic
explorer has depended upon “ESCO” equipment for communica-
tion with the rest of the world.

ELECTRIC SPECIALTY COMPANY
211 South Street trae “ESCQO” marx

Manufacturers of Motors, Generators, Motor-Generators and Dynamotors.

Stamford, Conn.

Read
“AMAZING STORIES”

The Magazine of Scientifiction—Something
New, Novel, Interesting—Don’t miss
the Big September Issue

25c—ON ALL NEWSSTANDS
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scribed in full in the October issue of Rapro
NEws.
THE EDISON MUSIC BOOK

The Edison Hour goes merrily along.
Harry T. Burleigh, the negro singer, came
back, and Beniamine Riccio, the operatic
baritone, made his debut with the Edison En-
semble, while the Ukrainian Chorus gave a
colorful program. Speaking of the Edison
Hour reminds me to offer you their new
wonderful book, “A World Tour of Music,”
which is very important, in that it tells you
about the music of nine nations, their com-
posers and important compositions, and is
handsomely illustrated. Write me and I will
see that you get a complimentary copy.

And talking of things complimentary, 1
am also empowered to offer a free pass to
the wonderful amusement park, Starlight
Park, to anyone who writes me here. To
New York visitors this assures one solid
evening's pleasure (bathing, opera, shoot the
chutes, etc.) And one further offer:
Madame Helena Rubinstein, famous beauty
expert, who is now speaking over WRNY, is
giving a free beauty reading to the ladies.
Her fee is ordinarily a high one (she has
been adviser to empresses, queens, leaders
of society and the stage), but if you who
read these words will write Madame Rubin-
stein, care of WRNY, and ask her for ad-
vice, she will be glad to help vou to know
yourself. Lest I have not made it clear,
this is for the ladies exclusively.

NOVELTY PROGRAMS

I am particularly proud of the novelties,
which have crowded WRNY’'s famous Fri-
day night 10:15 hour. There was the epic of
June Brides which apostrophised life, love
and marriage. Then came the group which
were transported from Hawaii and other
points distant by Wally Gluck. Did you
join us the night we had the “Campfire in
the Woods,” or did you travel to Czecho-
slovakia when we had a “Night in Prague?”
The Czech Consul, Mr.  Broz, was there to
guide us on the last mentioned affair.

Far from the fields of novelties, came the
heralded debate of Norman Thomas and
Hugo Gernsback. The Socialist leader, for-
mer minister of the conservative Brick Pres-
byterian Church, a some-time candidate for
the GovernorshlP attacked with sincerity the
radio “interests.”” Mr. Gernsback defended,
not the “interests,” but the intentions of the
radio industry and broadcast operators.

That was the night when Alice Brady ap-
peared in the Edison prize play, “The Re-
turn of Mary Elen,” following Grant Mit-
chell and preceding Louise Closser Hale and
Olive Wyndham. Next month I'll tell you
a story of the opera, and a few other things
far removed {rom such a chronicling
of events, but WRNY does not have a birth-
day every month.

Station

WRNY

HEW YORK

374.8 Meters - 800 Kilocycles
is cwned and operated h'l-’ the
publishers of this magagine

(e Editors will talx to you
seperal Limes every LiEeh-
See your Newspaper
“for details

TUNE IN ON

WRNY
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“Echoing Silence”
(Continued from page 213)

A LTI o

nerve-tingling allurement was in one of the
our houses irregularly grouped in the
siddle of the block. This knowledge, with
1ic ending of the piano number, I reluctant-
7 decided was all that [ as a stranger could
xpect to have; even though the design and
wlding of uuproved radio sets was my
pare time hobby. With a disappointed
hrug [ continued my walk until, as luck
rould have it, as I passed the last house an
Id man in overalls and faded blue shirt,
vith a bibulous nose reminiscent of our
ouniry’s pre-alcoholic days, came slowly
own the walk from the house towards a
icglected lawn mower, lying on the half-cut
awn.

Complacently puffing his old cob pipe, he
pat from the oppasite corner of his mouth
nd said with friendly enthusiasm: “Evenin',
tranger! Wha'do you think of our neigh-
orhood entertainment ?”

“Without a doubt the best music I've ever
ward over the radio,” 1 replied, and was
astening to take advantage of the opening
0 inquire its whercabouts, and what chance
- might have to look it over, when [ was cut
ihort by the loquacious old gentleman re-
narking:

“Since that Stebbins boy lit onto his last
vireless trick, the radio boxes in this here
»art of town don't get much lookin’ after;
wnd if his luck holds out we'll just set back
ind lct him do all the knob twistin’ for the
rest of us, 'cause none of us in hearin’ dis-
:ance of his set can begin to get the smart
zesults he does.”

“I'm sort of a novice along that line,
mnyself,” 1 began, “and I surely would like
;0 have a chance of look—"

Brushing my small talk aside as if he
sonsidered it insignificant in view of the
startling statements he had to make, he con-
tinued: "There ain’t nonc of us around here
as has had enough readin” up on radio to
l:now what "tis in them boxes that makes ‘em
work; but the Stebbins boy’s been fiddlin’
tround with them little coils ’n dials ’n
{.ghts ever since people first started goin’
looney over wireless stuff. He read every-
thing in the Carnegie library here 'n then
he signed up for some studyin’ to be done
by mail; 'n what with that and fixin’ up the
neighborhood sets when they go on the bum,
'n buildin’ a new set for himself every week
or so, they ain't none in this part of the
state his cqual for knowin’ what’s all about.
Last December he was showin’ a radio sales-
man, who was in town for a couple o' days,
a little kink he’'d figured out for improvin’
some part of his set; and I'm darned if the
company that salesman's working for didn't
o ahead and patent it and put it on all their
own sets. 'N do you think young Stebbins
got anything out of it? Nary a red cent!

“But take it from me, Mister, he's got
something worked out now that's goin' to
lack 'em all off the map. Yes sirree, hob!
You know part about it alrecady, 'cause I saw
you were takin' it all in comin’ down the
walk while that last pianner piece was
playin’, but you don't know the half of it
e hit on this new stunt several months
ago after workin’ cvery niglrt till all hours,
'n last March durin’ a late cold spell we just
"sat in our own dinin' rooms by the fire and
listened to programs f{rom all over the
States without turnin’ a single knob on our
own receivin’ sets.  Open the windows? No,
that’s one kinda spooky thing about his new
contraption. It goes through everything just
Ike they say the wireless waves do. Don't
make no difference where we're settin’—up-
stairs, downstairs, windows open or closed,

i Illtlllllll |5|||||-|lumu... -

Formica Base Panels

ON high-grade sets this year punched Formica base
panels marked in gold by the Veri Chrome
process will be very widely used. These panels have
a very attractive appearance and give the interior of
the set a finished appearance.

The panels may be had in either high gloss or mat
finishes. The markings may be either gold or silver.
For front panels Veri Chrome decoration in much
greater variety of effects is now available. Some sets
will have elaborate pictures. Others simple severe
decoration. Dull satin finished wood effects are
available.

FORMICA PANELS FOR KITS

Veri Chrome decoration has been applied to panels for numer-
ous well-known kits. These include: Madison-Moore Super-
heterodyne; Victoreen Superheterodyne; Bremer-Tully
Counterphase 5 and 6; Browning-Drake National; General
Radio Universal Recelver and L. C. 26 Cockaday.

Panels in standard sizes are sold in neat trade-marked enve-
lopes. Special sizes may be had on order.

THE FORMICA INSULATION COMPANY
4618 Spring Grove Avenue Cincinnati, O.

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS
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Punched and Veri Chromed
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_J. Herrmann
ing Directa

G ClaytonIrwin Jr.
. General Manager

D8 CHICAGO

W Aﬂﬂ VERE
~ |WORLDS FAIR|

Madison Square Garden

Coliseum
Chicago

The'World’s Foremost Radio Exhibitions Beld [n
The World’s Foremost Exhibition Balls

Every representative radio manufacturer will display his new products—a
complete showing of everything new in radio. Thousands of new, novel, and
sensational features for everyone interested in radio. This is the one show
you can’t afford to miss.

“Go to the RADIO SHOW?”

There is only onc Show in New York this year.

|150 Radio Hookups 7|

The finest selection of
modern circuits obtainable

HAT more could you ask?—150 of the very finest, selected hook-

ups most popular today. Lach one completely explained and fully
illustrated so that complete receiver can be constructed at home. No out-of-
date Hookups—all the finest and best in common use today.

It is compiled by the staff of Rapio NEws.

The book contains 64 Pages, all illustrated, and is printed in the large size
6 x 9 inches.

Deon’t miss this opportunity—All Radio and News dealers have fresh copies
Now. If there is no dealer near write us direct enclosing 25 cents.

Published by the
E. I. COMPANY, Inc.

Distributed by
The Consrad Company, Inc., 64 Church St, New York, N. Y.

25 ox an (Consrad

THE LARGEST PUBLISHERS OF RADIO BOOKS AND PATTERNS
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down cellar or out on the front porch—just
plain one place as ‘nother. No, I don't try
to explain it—it’s too deep for me, and I
doubt if I could explain it even if he told
me; and he ain't telling nobody about it this
time, vou can bet on that, after his experi-
ence last year with that no "count travelin’
salesman.

“Like to take a look at it? I don’t know
who you are, and reckon he don’t neither, but
maybe he'll let you take a look at it from a
distance. Reckon even ii vou had a mind
10 you couldn’t steal his idea by lookin’ at
the set from the outside. lLet's walk over
and see if he has any special objections to
Jettin’ you take a distant squint at it.”

Naturally, I made no objections to accom-
panying him if cven to get only a “distant
squint,’ as he said. My owly fear was that
my cagerness would be construed as an
ill-covered desire to make the boy's new-
found sccret my own. To allay my cager-
ness 1 endeavored to occupy my mind with
speculations as to which of the houses we
were approaching contained the radio gemus
we sought. I was therefore quite taken by
surprise when we turned in on the front
walk leading to onc of the houses which
was not surmounted by an aerial. To the
question in my eyes the old man said :

“Srorm we  had here last winter  blew
down all the acrials around here. Young
Stebbins was the ouly one among us who
didn't put his up again; 'cause he said he
didu't have any use for one anymore.”

Which was another check mark for good
work to be put against the Stebbins’ ingen-
uity.
As was customary in these old-fashioned
towns, we wernt around the house to the
kitchen door to inquire for the yvoung man
and were mel at the door by young Mr.
Stebbins, himseli, who was just coming out
with a large bucket in his hand. Having
already learned my name the old man itro-
duced us; telling Stebhins in explanation
that I had had my curiosity piqued in my
chance passing while the broadcast was on,
and that he had voluntcered to bring me
over just for a closer look at the set. He
hastened to add that 1 did not care to m-
quire into the secret of the discovery but
merely wished to learn the results he had
accomplished.

Except for a bright pair of intelligent
eves and a firm, agreeabie mouth, there was
nothing about the young man to set him
off from the ordinary run of Young Amer-
ica.  Although 1 am poor at judging ages.
1 would place hLis at about twenty-two, a
scant dozen vears less than my own. The
questioning look with which he regarded me
when we were first introduced soon changed
to frank cnthusiasm when he learned that
radio, although not wmy business, was at
lcast my pet hobby. And I conld tell from
his rush of words that he recognized in me
a friend and an opportunity to discuss in-
telligently the latest developments in the
science which was closest to his heart, but
the least understood by fricnds and relatives
in his native town.

“I'm just on my way to water my
ground.” he explained, indicating the bucket
in his hand. “As vou've probably noticed,
I don’t use an antenna; but I'm still finding
a good ground of the greatest importance.
If vou'll wait just a few minutes until 1
water the ground, while it's still  light
enough to see, I'll be with vou again. Or
if vou're interested. there's no secret about
myv ground system if vou care to look at it.”

Stepping 1o a nearby water tap he filled
the hucket. during which I noticed a small
funnel soldered 1o the hip of the bucket in a
horizontal position.

“T generally do this with a hose.” he
said, “but the neighbors sometimes forget
to return things they borrow. Even our
lawn mower’s away from home most of the
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The diamond of the air!

1.0 MFD

AE ROYOX

BY-PASS
CONDENSER
MFD BY

By cmussrorp
HEW YORK.n ¥

Chosen for the Diamond of
the Air because of its dur-

able construction and high
standard of efficiency.

Used to govern precise-
ly the heating of the
detector tube and also
in the last audio
stage permitting /
the use of any
ma ke of tube,
including the

4 :"\\\\
/Mé”#' \\\\0\
G

AEROVOX

Aerovox for Ac-
curacy for
quality for re-
sults the
contribution

U.X. power
Y of experts
for the
Diamond
of the
\ Air,
Licensed
$ 50 Under
Armstrong
Patent
1,113,149

Its Brilliance—()utsis Them All

Just Jike its name “DIAMOND" of the air — this receiver
stands out by its brilliant performance, head and shoulders
abov:& ‘the ruck of mediocrity. Beautiful tone, instant
thrilling power and knife-like selectivity are all com-
bined in the “DIAMOND". Now you can not
only get the thrill of building a good receiver
at home—but the additional thrill of con-
structing one of Radio’s finest—by us-
ing the new "DIAMOND" kit shown

abOV(L

BRETWOOD
GRID LEAK

England’'s finest Crafes-
_men Donate their Best
in the Bretwood Variable
Grid Leak,

All parts in this kit are ready
for use. It consists of the
following parts: | Bruneo

GENERAL
RESISTOR ; _

9 Tuning Coeil, 1 Bru-
no 99 RF. 2 Bruno

General Resistor for S F

P " Leaks. Resis- o . Condensers
recision Leaks, Resis (Bakelite Shaft)
tors and Ballast supplied Bruno Ver-

for the Diamond of the nier Dials, |
Bruno Light

Air by General Resistor. Switch

The Complete Kit for the “Diamond of the Air”
Consists of the Following Parts:

I Compiete Bruno Diamond Basic Kit and 3 14 A
Amperite, | 14 Amp. Mounted Ballast Ampérit:‘p{ l}d;;u';?dl B.:ngis; PRICE
Transformer Bruno, 2 0./ meg. resistor General Resistor, | 1.0 meg.

leak Genera! Resistor. | 0.5 meg. leak General Resistor, [ Variabl
Crid LeakeBretwood, 2 Double Circuit Jacks, | Single C.ircuitarjl:::’k‘f
| 7x24 drilled and engraved panel, 1 Socket strip complete with 5

sockets, I Pr. Bruno Brackets. 2 0.25 mfd. fixed
strand multi-colorqd lyattery cable De Luxe, lh; Ssﬁ?«t:’lf.n?erg;ztlte?y
cable markers, 4 Binding posts, Bus bar, screws, nuts and spaghetti.

COMPLETE BOOK OF INSTRUCTION AND BLUE PRINT

COMPLETE
for sale by

B. C.L.Radio Service Corp., 223 Fulton St., New York
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»~7 Mhe construction of a dam 1s

Vibrationless
Uniform
and Good

e no better than Its supporis—

7 they are equally Ilmportant.
There are three elements in a radio
tube. The slightest movement in
relation to each other causes a
characteristic change, invariably
disqualifying the tube.

—

THE NEW SUPERTRONS
HAVE SUPPORTS THAT
TIE THE THREE ELE-
MENTS INTO ONE UNIT

p—

The Base and Supports are
ISOLANTITE

—

All types at public demand prices

SXO01A ........... $2.00
SX9899 ........... .. 225
SV 99 small ....... . 2.25
SV 99 large ........ 2.25
S§X 12 (Power) .+ 5.00
SX 20 (Power) . 250
SXHiMuy .......... 3.00
Supertheon Half 4.00
Supertheon Full 5.00

In Canada slightly higher.

e d

Full Detaila on Request

SUPERTRON MFG. CO. Inc.
HOBOKEN, NEW JERSEY

Chicago Office 30 N. Dearborn Street
Export Dep’t, 220 Broadway, N. Y, C.

SUPERTRON

A SOl P LINARIE Y Gl Y P TRE R
The Toremost Indepand ent Tube Jre Imorica

M‘i)";xm
‘COYMNE

You don't need etlucation
or experlence OYN.

€N earn
"I-: . ‘ $60 to 5200 aWeek

I:UHPIEII-: ECI‘EI] CAL TRAINING
in Twelve Happiy Weelas |

Get my special offer of
Free Railroad Fare free_fare to_Chicago,
also FREE courses In Radlo and Au 0 Tru k and

Tractor Electricity. Ask for Big. Han

BrOat(')lI%::unaalnlngy ‘} 1 f“ﬁ'f" hotos ol eelectrical
€ and operationsin

methods 240, YNE ELECTRICAL SCHOOL

Depr-5770  $300 West Haurrinen Streety CHY clcl:.lt-l-l'ml'_J

TELEGRAPHY
{Morse and YWirelest) and RAILWAY ACCOUNTING
taught thoroughly. Big salaries: Ereat opnortunities. Oldest,
largest school. Endorsed by Telegraph. Railwa¥. Radio. and
Government officials. FExnenses low—opportunities to earn

1arge portion. Catalog free.
VODGE'S INSTITUTE Swan Street, Valparaise. Ind.

time,” with a mischievous sidelong glance
at the old man who seemed to be in trouble
with the draught of his corncob pipe.

“I reckon you don't miss it much,” was
the retort, after a prodigious, red-faced
blow through the offending pipe stem.
“Bet a persimmon this is the first time to-
day you've stopped monkeyin’ with them
wireless waves long enough to get up out
of the house. Do you good to come over
and push your mower ‘round awhile, even
if tis on my lawn.)”

With a laugh Stebbins bent to his work;
which consisted in pouring water through
the funnel into a series of small pipes,
which stuck out above the ground a few
inchics, about a foot and a half apart.

“My ground is composed of several large
pieces of fine copper netting,” he said “each
one about ten feet square and separated from
each other with a layer of charcoal and cin-
ders. The ground wire is soldered to the
corner of each one. [I've got them buried
about four feet deep but the soil is so sandy
here that the water drains away almost as
fast as I pour it down these pipe into the
charcoal. You'd be surprised how it peps
up the set when I keep these pipes filled
twice a day.”

Having filled the last pipe, he invited us
into the house and took us to the small
room he had fitted up as an experimental
laboratory. I was surprised to note how
completely he had supplied himself with all
the paraphernalia needed for experiments in
both electrical and chemical subjects; and I
remarked to him how well prepared he
seemed.

“Yes,” he answered, “I've found chemistry
so closely allied to electricity and radio that
it scemed best to obtain a basic knowledge
of that science as well; and the deeper I get
into the subject of radio the more need I
find for additional knowledge in the broad
lines of physics, especially pertaining to
light, heat and sound. [I've had to do so
much studying lately in broadening my field
that I haven't found much time for actual
experimenting. \What little I have found
time for has been centered around my acci-
dental discovery of soundless radio repro-
duction.

“That sounds like a paradox, but it's the
best descriptive name I could think of for
the physical manifestation. You see, [ was
experimenting along the line of improve-
ment in the auditory reproduction of the
radio signals in some form of loud speaker;
whether horn, cone, or what-not, mattered
little as long as some radical improvement
could be effected. You know what very
good results are obtained in listening to
speech or music by means of a good pair
of head phones, and alsc what very poor
signals come through when a loud speaker
is used with the necessary added stage or
stages of audio-frequency amplification.

“Taking as a basic constant the theory
that the signals as impressed on the car-
rier wave are much truer to life than the
signals we obtain after passing the induced
current through our receiving set and
loud speaker, I believed that great im-
provement could be made, and that the
field for this improvement lay in the stages
after the detector tube and in the loud
speaker itselfi. With this desired end in
view I have experimented with every audio-
frequency hook-up which has been pub-
lished to date, and in addition have worked
through innumerable hook-ups of my own
invention, some good, some bad, and some
impossible. Out of all of these experi-
ments one stood out as unusually good; and
it was while working one night with a set
constructed along the indicated lines that [
received a caller who introduced himself
as a traveling salesman with one of the
large metropolitan radio manufacturers. As
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welcomed the opportunity of perhaps learn-
g some of the newer phases of the science,
e talked and argued like old frieunds
ir several hours, in the course of which I
centioned my latest discovery and sketched
r him on a piece of paper the hook-up
hich contained my improvement. [ also
:plained at some length the construction
a couple of new parts which I had
wind necessary, even going so far as to
ve lim the constants I had used in my
lculations.
“The ouly radio store of which we can
ast i1 this town -is a little radio shop
m by my brother as a side line in con-
ction with lis confectionery and book
ore, and where I generally assist him on
¢ neighboring  farmers’ market  days.
cveral months after the agreeable travel-
g salesman's visit, in checking over a
nall shipment of receiving sets which had
st been delivered to the store, I noticed
1e neat sct bearing the trade-mark of the
lesman’s house.  Tracing through the
iring as was my custom in the ncw sets,
lat was my surprisc to find my own
sok-up incorporated; and concealed be-
rath the sub-base were the very instru-
ents which I had so innocently described
. their representative.
“An cexchange of correspondence with
i company disclosed that they had patented
e new feature on the strength of a dis-

wery made by one of their salesmen, to |

hom they were paying a royalty for his
@enuity.  You can be sure that, after’
ich  an educational cxperience, I have
wl it necessary to clothe my latest dis-
weries with more secrecy, awd I know you
ill not (uestion my decision to disclose
she of my latest successful experiments in
2tail,
“The fanciful, and I might say almost
straordinary, results which I obtained as
e result of one of my theoretical experi-
1ents  several months ago, has infinitely
xceeded my fondest hopes and expectations.
wer since I stumbled upon this new ap-
lication of a principle which has been
nown to science for some time, I have spent
very possible moment upon its improvement ;
ntil now I am almost, but not quite, satis-
cd tlfat it has been simplified and improved
> a point where it can be patented and put
n the market, with the assurance that the
1crest novice will be able to make use of
. and easily keep it within his control,
“The receiving set there before you ap-
cars to be the ordinary two-dial-control
cceiver; and by lifting the cover you will
ote that the hook-up embodies three stages
f tuned radio frequency, using twin con-
lensers to tune the lpop and radio stage,
ollowed by the detector and what appears
o be the little nsed but well-known three-
itage resistance-coupled amplifier. 1 have
1o fear of your gaining an inkling of the

wtent of my discoveries by merely lifting |
Tie cover of the cabinet; for I have taken |

yaing to attach the unusual parts below the
sth-panel where they cannot be seen with-
ynt removing the entire set from the cabinet.
Not that I have any suspicions of your .in-
tentions, but I felt that this time [ would
protect myseli from anyone who miglt
chance to wander in upon me unexpectedly.

“I guess my talk must sound rather- pedan-
tic and bookish, mt when I start on my pet
subject I just naturally fall into the use of
the phrases repecated over and over again
in my studies. It's really quite a relief to
be ahle to talk as I think, without the neces-
sity of searching for common words that
can be understood by non-technical minds.
Old Pa Jenks here is no doubt snowed
under by now,” turning his head with a
smile to the old man. who had seated him-
sclf in a comfortable rocker and was coms=
placently puffing his refilled pipe.

“Go ahcad with the barrage, boays,” he

1
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Other feature stories in
September issue

THE PURCHASE OF THE NORTH
POLE, by Jules Verne, in which some
enterprising mathematicians and scient-
ists attempt to bring the North Pole to
a temperate zone—or bring the temper-
ate zone to the North Pole. A stroke
of lightning sets things flying in the
mathematician’s room and an error gets
into the calculation. Of course, that up-
sets their plans considerably.

A COLUMBUS OF SPACE, by Gar-
rett P. Serviss (2nd instalment) in
which our adventurers continue their
marvelous experiences with the Venus-
tians on the light side of the planet
Venus.

STATION X, by G. McLeod Winsor
(Conclusion) in which the Venerian aids
in a terriffic battle against the Martians
and Professor Rudge, at least, returns
to tell the tale.

THE MOCON HOAZX, by Richard
Adams Locke, is a classic scientifiction
story containing excellent science along
with seme obvious mistakes, which wcre
not detected even hy a scientific audi-
ence. It is probably the greatest scien-
tific hoax that was ever perpetrated upon
a credulous public.

BLASPHEMERS' PLATEAU, by
Alexander Snyder, wherein some emin-
ent scientists successfully experiment
with infinite secrets, until they hecomse
drunk, with their power, Then another
scientist arrives on a friendly visit,
It is a powerful and gripping story
which is sure to hold your interest.
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A spherical steel shell fitted with
a glass window and containing an in-
trepid explorer descends five miles to
the floor of the ocean.

A number of human-like, terrible
monsters surround the shell and carry
it away—what happens to the explor-
er and his steel house will keep you in
breathless suspense.

Incredible things occur, yet, as the
author himself explains, there is to-
day no knowledge to refute the amaz-
ing sights the explorer sees.

No more remarkable story was
ever written. It takes you away from
everyday, humdrum happenings, for
a moment, to a new land of wonders.

Don’t miss it—Featured in “*Amaz-
ing Stories’” for September.

BIG SEPTEMBER ISSUE OF
“"AMAZING STORIES”

JUST OUT!

Published by
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said. “I always do get a heap of mind rest
by listenin’ to a couple of furriners jabber-
mg, '‘cause 1 don’t have to stmm my ears
tryin’ to hear what they're sayin’.

With a chuckle, but with ill-suppressed
cagerness, I turned my cyes again to the
set, regretting the passage of every moment
which did not add to my knowledge of the
young inventor's discoveries.

“Before putting the set in operation,”

he continued, “a few words as to just what

1 meant when I called the new principle 17 Somatist., ) .
‘soundless radio reproduction’ may not be ryben AE':'."‘i'f, 2y e Eerbend Blectrfe Co H"n;’a“?ﬂ-“ cb-e
amiss. ‘The human ear, as you know, servcs ".L g n..“ “gried the B bat- e O ception fn easily enhanced at least 60T,
. . 'ﬂ': llmln-t.or which ased some since tho instailation of the Ferbend Eliminator, gnd. natur
as an amplifier and a conducting passage for {ime 820 and Gind it Wor ey I T e e oL sty FERIS Sminator, e, palur:
8 every way. l bave recommended this ance s far in excess of excellenco that 1 have ever beforo
the so-called audible sound waves from the 10 mavtral madio frlends In this locality, 1 experienced Wilh the nae of batterica. lllp'ngimtlnve -tubs
cterd ld to the tiny mecl i of t])c fl:;:nh:sch T‘:lh:e:fdl :ren:;‘e.la‘:g &hu rt:loal:u t:hl:'ll'n":v ‘nrsvu{i é::“:'ﬂlﬂ 1mbrnv'o |‘t :I:I’(‘:nltlllalm
?X eror \VOl'l 1 Y 1 (oY 1::;' r-d!.[u frequency -n':'.lrm'(:‘!l}ll;rnh; ymd_r El‘ml wrhln fact, 1 em so plune'g llhplt 1 solicit in'i
- " o - d iscmann se ey~ uirie rom such 83 mi e your
inner ear, where the sound waves are con straisht Freed-Eiscimann get, fully ney &;c :'S:‘ﬁ'né'“'ﬂ."fﬁg :-:'"rﬁ.'.“‘" s “'."',‘,'m,:n::"?'sz
S S Q &n
verted into a stimulus to the auditory nerves, Rricomnd find that Rons produce fhe cissity of recebiion as
which in turn carry the sound impression to .
the brain. Now the ear is said to be unable

“*San Francisco.
April 20, 1826,

to appreciate sound waves of a vibratory Farband Electrie Co.

frequency of less than thirty vibrations per
second, corresponding to the very lowest
notes we hear, or the high notes of from
forty to fifty thousand vibrations per second.
That there are both higher and lower sound
vibrations than we can ordinarily hear, all
scientists are agreed; so that our inability to
appreciate the multitude of overtones and
harmonics which must exist can be laid only
to what we might call our scientifically-in-
sufficient ear mechanism.  Compared to the
cars of smazll birds and animals, or, a step
farther, to those of insects, low gross and

o been uslng my

p COMPLETE
_clumsy appears our own instrument of hear- nothing else to buy
mg. Replaces ‘‘B'* Batter-
A

The theory I was working upon was that o O mf.'e Direct

_ : -  FERBEND~¥
the auditory nerves, and of course the brain Socket, A. C. Power.
cells of hearing themselves, would respond El IMleR

to both higher and lower vibratory frequen-

cics, were it not for the rglatwe_ly clumsy Many careful buyers choose to adopt a policy of “‘watchful waiting.”’ This is

msufhcmncy of our conducting ecar. \V!mt often true in the purchase of an apparently better, but yet-to-be-proved, automobile, The game holds
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to, and Stlmlll_iltc tf] ¢ all(lltOl’)lf ncr;’es with- patisfied users. They are all in our files open to public inspectoni at any time. A few reproduced here.

out the necessity of passage through the ear The Ferbend “B' Eliminator successfully passed the rigid Laboratory

hz 1
[ lilll‘eq . L i . FERBEND tests of Radio News, Popular Radio and Radio Broadcast. It is a Proved
With this idea in mind I have been il Radio necessity, and a great one.
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climinator, he slowly revolved the dials until
we were suddenly surrounded by a burst of
song which made my senses reel. A chorus
of many voices filled the air and through and
above alf came marvelous strains of accom-
paniment, both string and reed, such as [
may never hope to hear again. Up and up

6-Volt -
Stogagg
) Radio’ A
rose the melody, until I held my breath,
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every nerve in my body tingling and the Battery
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“Bring Buyer and Seller Together”
FIRST ANNUAL

RADIO DEALERS
CONVENTION

OF THE CENTRAL STATES
Will Be Held at
Indianapolis—
Wednesday, October 27, 1926

In Conjunction With the
t SECOND ANNUAL INDIANAPOLIS

RADIO
EXPOSITION

OF THE CENTRAL STATES
Week of October 25 to 30, 1926

Manufacturers’ Building—Indiana State Fair
Grounds

Three Big Sales Meetings
Nationally Known Speakers

Largest Radio Display
IN THE CENTRAL STATES

ALL UNDER ONE ROOF

In Indiana’s Finest Exposition Building
Conducted By

SPECIAL TRADE COMMITTEE

Indiana Manufacturers & Jobbers
For Exhibit Space and Further Information

Address:

Broadcast Listeners Association

Care lndianaé:olis Radio Exposition
orporation

1407 Merchants Bank Building
INDIANAPOLIS

SIS AWEEK

BUILDING RADIO SETS

dn Your Spare
Time

Join the Radio Association of America.
Learn how to build and repair sets. The
Association will train you—start you out in
business, if you wish. Be the radio “doc-
tor” of your community. $3 an hour up-
wards easily made.

EARNS $500 IN SPARE HOURS

“I have at last found myself,” writes Lyle
Follick, Lansing, Mich., “I have already
made over $500.” Werner Eichler. Roches-
ter, N, Y_, writes, **. -have made over $50
a week in my spare time.”” Our members
are starting radio stores, increasing their
salaries, securipg better positions. passing
radio operator examinations, earning big
money 1n spare tune.

JOIN ASSOCIATION NOW!

Are you interested in Radio for pleasure or
profit? Join now because we have a Special
Plan whereby your membership need not cost
you a cent. Only limited number of these
memberships acceptable. \Write now for de-
tails—before it is tco late.

= == o= = s = Mail This Coupon = = = w e s

| Radio Association of America.

y Dept. (59, 4513 Ravenswood Ave., Chicage 1
Send me details of your Special Radio Assoclation
1 Membership TI '

NAmE .. A |
1 ‘Address .
 City

FOR BETTER RADIO REPRODUCTION

|

to secp from the four walls, the floor, and
the ceiling: *“Station K—G—O. General
Electric, Oakland, California. You have
been listening to the Bay Cities Mixed
Quartet, assisted by a special violin, saxa-
phone and piano trio, who have just com-
pleted a selection from the opera “Aida.”
This concludes the program for this evening.
We shall be pleased to hear from our radio

| friends either near or far telling us of their

reception of our program this evening. Ad-
dress all communications to Station K G O,
General Electric, Oakland, California. We
will be on the air again tomorrow morning
at ten o'clock. Good-night.”

“This is KGO's silent night,” resumed
young Stebbins, the sound of his voice
hurling me down from the clouds with a
violent start. “On nights when they're on
the air in the evening until ten o'clock
Pacific Time we're well entertained until
midnight, due to thc‘ two hours’ difference—

| provided everyone in the neighborhood is

| willing to stay out of bed that late.,
one striking disadvantage of

That's
this set—it
can’t be operated without everyone within a
surprising radius being either willing or un-
willing listeners. Of course the output can

| be materially reduced by turning down the

filaments of the tubes, just as you would
do to reduce the sound of your loud speaker,
but operating even at minimum load the
penetration is uncanny.

“0Old Silas Danvers and his wife, who live
in the last house on this street, are both

deaf as the proverbial stone post, but they'll |

sit up all night if I'll give them good pro-
grams to listen to, Yes, it’s the first music
they've heard in a good many years and has
opened up a new world to them, Whether
or not this discovery will open up communi-
cation with our unfortunate mutes who are
totally deaf, ds something I have not yet
had an opportunity to try out, as there are
none living in this section of the state.

“You can test for yourself what [ mean
by the penetration. Close your ears as
tightly as possible with your fingers or
hands, then open them again when I give
the signal.” accompanying his words with an
adjustment of the dials to a predetermined
setting. .

Suiting my actions to his words I pressed
the palms of my hands tightly against my
ears until [ felt the ear drums stretch. Then
suddenly [ heard a loud, melodious voice
speaking, and although my amazement was
great I was able to comprehend that he was
giving a minute description of the distinctive
markings on various tropical birds. Stebbins
raised his finger; at which signal I slowly
dropped my hands, prepared for a sudden
burst of sound as I freed my ears. That
I was astonished is expressing it mildly, for
I was unable to hear the least difference in
volume. I again closed my ears and opened
them, and repeated the operation several
times, but I am willing to affirm that to the
best of my belief there was not the slightest
noticeable difference. I could not but ac-

| cept this as conclusive evidence that my

entertainer’s statement as to the susceptibility
of our minds to vibration without the
necessity of our ears was based on fact.
“But how is it possible,” I blurted out,
as he threw the switch to allow the con-
tinuance of our conversation, “how is it
possible that these tone waves, which would
appear to be vibrating at audible freguency,

| . A
since we have such a true reproduction of

the actual tones, can stimulate the auditory
nerves within our mind but seem to have
no effect on our exterior, sensitive organs of
hearing?”

“That,” he replied, “is a phase of the
subject open to argument. Whether or not
the tiny instruments within our ears operate
as usual when the passage is open, and
operate in sympathy with the inner nerves
when closed, is something that can be de-
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;!!ack sgas:r_:. Prices below are | in Writing
owest In history.

‘World Batteries arenationally arﬁ?r!s?:;da:
known for dependable, long Standard
wearing performance. Solid by Leading
Rubber Case prevents acid Authoritics
and leakage. includingfRadio

ews borator-

Send No Money! N r
Just state battery wanted and we [ les, Popular Sei-
will ship same dg order is received,

by Express C.0.D. subject to exam-
ination on arrival. 6% discount for ‘

ence Institute of
Standards, Popu-
lar Radio Labora-
torica, Radio
Broadcast Labo-
ratories, Radlo In

he Home, and
t Lefax, Inc.

cash in full with order. Send your
order norw and get your World Bat-
teries at actual manufacturing cost.
WORLD BATTERY COMPANY
1219 So- Wabash Avenue
Dept. 10 Chicago, U,

Solid Rubber Case
Radio Batteries

Solid Rubb. fna
Auto Batteries
6 - Volt, 11-Plate
.50
8- Vu[t.lz 13 - Plate

Bet your Radio Dial
for the new 1000 w_
World Storago
Battcry Station
WS B8C, Chicago.

G-Vo't, 100. Ampeles
10.560

6-Volt, 120-Amperes
12.50

6-Volt, ‘lfal):-z%mpem m‘.'im,{;;g; 12-Vo“¢is: J,- Flate
(KDKA™ wsaiC WERF TRYW,

- ELECTRAD
Heavy Duty Metallic Resistor

Specially developed for B eliminators
and power supply units.

Special Features Are:

1—High current-carrying capacity.

Non-inductive. Accurate calibration.
i—Low temperature coefficient.
4—Resistance element fused to inside of

Lavrock tube.
5—All standard high resistance sizes.

Price $1.00; in Canada $1.40

Ask Your Dealer For Detailed Circular

ELECTRAD

Ine.

New York City

|

A NEW
RADIO PLUG

Simple to use, gives per-
fect electrical contact with
any style tip.

Simply push cord tip
through plug, loop cord
and push tip back into
plug. Sent postpaid

on receipt of 50c¢

CULVER-STEARNS MFG. CO.

Worcester, Mass.
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‘mined only by a microscopic X-ray
amination of the inner ear in actual
cration. The fact remains, though, that
:s¢ vibrations carry much farther than the
tnal sound waves could, and under cir-
mstances that would absolutely deaden all
dinary sound.”
(To be continued)

AS BURNS WOULD SAY

e, modest, erystal-tippit lure,

e struggled wi' ye for an ’oor,

draw upon yonr magic po'er
Wi slender stem;

r panel’'s {0’ o’ erystal stoor.
Thou stublborn gem.

anna hear your music sweet,
* syne you've got me in a heat,
fling ve doon intae the street
Without a thocht;
ell you, man, I'm ’s wat wi' sweat
As if I"d wroucht.

iide but twa-thirece miles awa’

e 35C, an' yet, wi' 't a’

:anna hear a thing ava'—
A doonricht shame

at sic things should be®scll't at a’
Wi' sic a2 name!

ey tell’t me I would hear them hlaw
cir trumpets miles an’ miles awa’,
Jon't believe a wonl o't a’'—

The lecin’ brats!
. stage a turn to hate them a’

Wi* twa auld eats.

thocht to spewd my nichts at hame,
joyin' a'things as tlicy came,
t, in or oot, it's a' the same—
This gear's nac guid.
| sce that chap—hc's maist to blame—
An’ ha'e his bluid.

id sakes! O' a’ the dolts, I'm ane!
maun be gettin’ uuco bliv'. .
' \, . .
y 'phones—1've never fixed them in
To thae wee screws!
. guid job Betty isna in
To air her views!)

! try again noo a'thing's ticht:

n sure to hear the bawn th’ nicht.

r, that's them noo, as clear s daylicht.
Losh, man. it's great!

1e pnir man, efter a', was.richt—
'S a perfect trate.

ce. modest crystal-tippit lure, ,

ve tapped the magic o' your po’er.

20 we'll hae mony a happy 'oor,
The wife an' me.

sr a2 the ills I've found the cure—

It's 55C! —Glasgow Ilerald.

Constructing

The Eusonic Receiver
(Continwted from page 230)

T TR TR ORI URU DR LTI

ST

1f you are very closc to some broadeast
-ation from which you can pick up loud sig-
als, the circuit driver need not be used.
‘he idea, of course, is to get a noise loud
wugh and comparatively steady, so that an
ccurate adjustment of the balancing con-
ensers can be made. If you wish to use
e signals from a local station to niake {he
ecessary adjustments, connect your ngrlal
» the antenna binding post on the receiver,
nd follow the pracedure outlined above. In
ither case, be sure to use a ground connec-
ion.

If signals are too strong, by simply rotat-
ag the rheostat indicated as R9. and decreas-
ag the filament temperature of the detector
nd three audio-frequency-amplifier tubes,
he volume may be controlled without in
ny way impairing the quality, which we are
ure will satisfy even the most critical.

TUNING THE SET

What is most unusual, interesting, and
ikable about this set, as it was constructed
n the Ranto NEwS LABORATORIES, is the
aovel means of tuning each tuned circuit to
sbtain a station.  Although each variable
sondenser can he tuned separately, no dials
ire used.  Special discs calibrated on the
sims are employed for this purpose, being
monnted on @ novel shafting system
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Again—Years Ahead!

B-T Originality and Leadership More Apparent
Than Ever In the

COUNTERPHASE-EIGHT

and the NEW

COUNTERPHASE-SIX

The success of the B-T Nameless of three years ago is known the
world over. In it was introduced the original “oscillation control.”
This year many sets will “feature’” various forms of tone controls,

high wave switches and the like.

In the Counterphase B-T have accomplished the very thing for which
all have been striving—Sensitivity over the entire broadcast wave
band and it is done WITHOUT AN OSCILLATION CON-
TROL and in a set that cannot be made to oscillate.

The “Blooper” evil of course is also banished!

Simplicity is the key-note, and greater efficiency is the result.
“SELECTIVITY?” does not adequately describe the ability of the
Counterphase to reject stations not wanted. Through a new exclus-
ively B-T arrangement, the Counterphase provides a degree of
selectivity never before equalled even in B-T sets.

Even with this remarkable selectivity, the Counterphase is simple to
operate. You turn only one knob to select stations and the patented
visual indicator permits absolutely accurate calibration for the first

time in any Receiver.

Other features too numerous to mention here are fully described in
special circulars, sent free on request.
Dealers—authorized dealers only will sell Counterphase sets. Some
territories still open. Investigate today.

BETTER TUNING

The 10th edition fully de-
seribes all the features of the
new permancnt model Counte
erphase  Recelvers and Ie
Tower Units. Information on
radio of valne to anvone Is
crowded on every page. Sent
on receipt of 10¢ in stamps
or coin.

B POWER UNIT

A Bremer-Tully B-Power
Unit for Counterphase gets or
any set up to seven tubes.
Fixed reglstances cnable the
user to know the exaet voll-
age delivered to the set. Tt
would not be on the market
it B-T did net pelieve it su-
Derior. Special eireulars free.

MASS RADIO SCHOOL

18 Boylston St., Baston, Mass.

FALL TERM SEPT. 13
Send for free Catalog

Make any Good Receiver g
BETTER I o

C.E.MFG.CQO.
Providence

ACME

or . oo . .
amplificafion

Insure your copy reaching you each month., Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 83 Park Place, N. Y., C,

www americanradiohistorv com
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Watch for the Big FALL Issue!

50c

THE COPY

Con tents

BROADCAST STATIONS
OF THE U. S.

(Alphabetically by call let-
ters,

This section contains all the
Broadcast Stations of the
United States listed by Call
Letters, giving location, Pow-
er, Wavelength, time and
hours of operation.

BROADCAST STATIONS
OF THE U. S.

(By Waveleugth & Fre-
quencies

This is a complete list of
Broadeast Stations of the U.
S. same as above, bhut listed
numenically by Wavelength
for added convenience.

BROADCAST STATIONS
2F THE U. 8,
(By States & Cities)

Another way of listing all
u. . DBroadcast Stations.
Especially valuable when lo-
cation of a given station is
known but the call letters in-
destinguishable by Radio.

CANADIAN RADIO
BROADCAST STATIONS
(By call letters)

(By Proviuces & Cities)

This section contains the fin-
est revised list of all Canadian
broadcast stations obtainable.
Listed two ways.

FOREIGN RADIO
BROADCAST STATIONS

(By Countries & Cities)

A section containing the lat-
est, most complote list of
Forelgn Broadcast Stations
ever published.

B aNT 704

*ADIG) @i

F N 1EIL
fombined Wikt

Radio ﬁsw
Guideand (all Boo

¥dited by 5. Garnsbackul |

i

Ypm poutqural Af JIAFH NS

NOOE 20TV SUINILSIT Qraved

of lnfomukwn
% Raduo

The Radio Listeners greatest
Call Book—and Book of
information COMBINED

Imagine the finest, most up-to-date list of Radio
broadcast stations obtamablc—*llsted 3 ways for
convenience and giving the operating hours of
each station—add a dozen fine articles on the
operation and care of Radio sets—More fine con-
structional articles and lastly a complete install-
ment of S. Gernsback’s Radio Encyclopedia—
and you have the big, new Fall RADIO RE-
VIEW—192 pages, large size 9x12 inches.
Photographs of all 11v1ng Broadcast Performers
and Announcers and hundreds of interesting il-
lustrations.

THE CONSRAD COMPANY, Inc,
53 Park Place, New York, N. Y.

Gentlemen:—I enclose 50c for cne copy of the new FALL ISSUE

of RADIO REVIEW,

i ,I ‘!

| Radio Set O\mm

SOLD ON
ALL
NEWS-
STANDS

Contents

RADIO SET OWNERS
BOOK OF INFOR-
MATION

In this portion of Radio Re-
view arc a large number of
selected  articles each  of
Zreat value to every Radio
Listener whether he _he a
beginner, Amateur or Profes-
sional.

RADIO EXERCISE
CHARTS

A guide to Radioc Exercises
containing helpfu! charts of
actual exercises and similar
information,

CONSTRUCTION OF
MODERN CIRCUITS

Here is on¢ of the latest ad-
ditions to the great Radio
Review—gives complete de-
tails with drawings on how
to huild at home the latest
Radio Receivers.

S. GERNSBACK'S RADIO
ENCYCLOPEDIA

Radio’s finest Encyclopedia
—One_ complete installment
given in every issue of Radio
Review — contains a whole
barrelful of actual, authentic
data and information on Ra-
dio from every angle.

ILLUSTRATIONS

Throughout the broadcast
station lists are hundreds of
illustrations of living perform-
ers and announcers, together
with photos of broadcast sta-
tions.

IF YOUR DEALER CANNOT
SUPPLY YOU USE THIS
COUPON

|

NAME ... teiet et et ee e :
ADDRESS .« enevnen e e et e e e e e e e . The Consr ad CO" Inc. |
CITY, STATE - enenersen e, 53 Park Place New York,N.Y. ||

'R
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which permits rotating the three condensers
cither separately or simultancously. Each
disc, which incidentally is made of bakelite,
and enhances the appearance of the receiver,
15 knurled so that fine “finger-tip” tuning
may be obtained without any lost motion be-
tween the hand and the disc. This knurl,
or rough cdge, on cach disc also facilitates $1 200
the rotating of all three at the same time; .
necessitating the use of only two fingers to

rotate all three discs, thus controlling all READY TO KNOCK
three variable coudensers. Each tuned cir- PLI(..JIGGI:P"!'TO PlngWSN_
i logged ars .
cuit can be logged scparately sl i)
BLED
7o
SWITCH
GOOSMF.
BUZZER -J-‘_
@ 7 T0
ALRIAL
Q6 “~coit
DRY CELLS VARIABLE CONDENSER
FIG 2 You Don’t Know the Convenience of perpetual B
battery supply until you have tried the

The simple ''circuit driver,” which furnishes the v
necessary signals while balancing the Eusonic . &¢ 2 e o

receiver, if no local station is convenient. Konlte No-Hum B Ellmlnator
If an ordinary three-gang condenser is ow many times have your guests come to the house and you of-

g 5 i i N 1 L
cmploycd, ouly one control or dial is used ::-(?dmaquloycs for poor rcception because your B batteries were “down

for tuming. However, inn this casc it_will be You can always depend upon the electric light company to fnrm:h
bhest to insert two small midget vernier con- elcctncny and by just plugging into the light socket, You will always
densers, one in parallel with the first R.TF. m‘e n”B battery supyly for your radio set by using the KONITE "NO-

v - HUM"” B ELIMINATOR.
’I(k one with the second R.IF. condensers. The voltagc will never vary., If you use 221 or 43 volts for your
s addition will permit Co[“pensat]ng any detector and 90 volts on your amplificr, the KONITE “NO-IIUM” B

ELIMINATOR will always deliver the specified amount of voltage.

(11ﬂ'crcncc in capacity or inductance between To get good volime from your set, you must supply the full amount of

the R.F. stages. voltage re uired.
The KONITE “NO-HUM” B ELIMINATOR always dclivers capa-
cnt) \ultage
4 Taps B —; 2234 V.; 45 V.; 90 Volts.
. T is against the policy of RADIO There is no trace of a T on Ioud speaker reception with the KONITE
NEWS to publish the names of manu- “NO-HUM” B ELIMINATOR.
facturers or of makes of instruments in “NO-HUM" gives full wave rectification.
connection with the apparatus described in There is nothing to get out of order and nothing to he replaced.
these pages, but this information will be Some mechanical devices need oil to keep the machiuery working
gladly given privately. If you are inter- smoothly, but the KONITE “NO-HUM” B ELIMINATOR needs just
ested 1n any special instruments described lain DISTILLED water about every 6 months, 1'T USES NO ACIDS
here, address a letter to the I WANT TO VIIATSOEVER.
KNOW DEPARTMENT, enclosing The operating expense of current used is less than $1.00 per year de-
stamped return envelope. The names and pendent upon the rate of your locac light company.
L e DEREIED The KONITE *NO-HUM" B ELIMINATOR costs no more than
ree of charge. —EDITOR. a sct of good B batteries—but oh my ! how it lasts.
WORKS ON 110 VOLTS A.C., 60 OR 25 CYCLES

OPERATES ALL SETS FROM 1 TO 9 TUBES

S DN 20203 KONITE CORPORATION, 25-27 West Broadway, New York

CLARENCE WOLF, JR., 1521 No. 16TH e

STREET, PHILADELPHIA, PA.—3ABH ite C .

1abz, (lacd). lajm, lajx. tane. {(lagi), laxz, The Konite Corporation, v ci
(1azj), 1bbk, Ihcr, Ihdm, 1lr, Ibez, (Ibiz), Ichl, DEALERS 25-27 W. Broadway, New York City
(MF (lpe) Ipi, 1gb, lge, lsl, lue, 2aak, Zaav, Gentlemen : Please send to me .n_t once:
;"a t)’,) 2adc, Cadh),  (2adw), 2aiv, 2agi, 72.1]1.1. We have an ex- 1 No. 100 Konite “No-Hum" “B" Elimi-
ail, 2aig, 2aiq, 2aje, 2akj, 2amb, 2amy, (2aop), cellent roposi- nator, as advertised, all parts, but unas-
(2ape), 2apt, 2anx, 2hsc, 2bsj, 2cep, 2egh, 2crp, prop =cmhled $10.50 [7; I No. 101 Konite "No-
2ein, (2exl), 2ah, 2ep, 2jg, 2mt, (2o0u), 2ph, 4bk, | tion for those Hum” “B” Eliminator. assembled com-
4en, (dig), 4pge, 41l doa, (dsc), 4tf, 4wg. Sahp, F who desire to plete, ready to work $12.00 J; Payment ]
Saps, Shur, 5fs, Sto, (5vin), Gbtx, Gene, 6hj, 6tr, B enclosed J; Send C. 0. D. O
7ko, 7va. Bahs, 8amx, 8aow. (Batc), 8aul, (Baxx), handle our line. . ]
Rayp, 8&hdp, 8hin, 8blb, (8bzc), 8cag, 8ccr, 8cep, Write or wire for Name .oooiiiiiiitstiiiananaiiiioes
Begr, 8cil, 8cjv, Bckp, Bcnx, (8cor), 8cqu, Beta, territory Address ..... 5006000630000 6a0G00AN00
(8ctl), (SC\) (Bcwgr), 8dax. 8dhu, 8dcv, S(Ig{ ° Cit State
(Bdkn). 8Llor 8dpiv, Bllqg, &dqh, Shg. 8dq, (8cn 2/00000000500005000 ELZA000008000060
8kf, (8uf), 8uj, Buz. 8wp. 8yv, (821). 9adw, 9.1(0. - -

Yahg. 9312 9ajq. 9akj, (9apy), 9asx, 9atq, Paup,
(9awd), 9awc. 9axf, 9bbi, (9hea), 9hcy, 9bib, 9hig,
(glxgc). 9bik, 91kj, 9hli. 9hmy, 9htr, (9btx), 9hvy,

9bzi, 9caa, Ies , 9cit, 9ckg, (9 ), (9 ), 9lea, ALaboralto.
9{|‘fz'w9$.1ﬁ'<q, TN, Dt g9c1w.cv;ere9 9:.)‘:;; (9c'1;l;, Product CRESCENT For ““UV”’ or UX Type Tubes W
9he, 9ei, (9cv), 9fp, (910), (91z), 9mir, 9pt, O9rt, i E NEW KLOSNER UNIVERSAL SOCKET

9rlé Qﬁh (?VJ;I 9\v2n 9“;1(“ . @ES

U ANADIA am, i, 3qs, nao, wiz, wir.

Reception of cach station 'hstcd to the hour, on ::,’r’:::n:'::, ::‘:’,:::“ '}:l;: :,‘:; e:a,;“i,. l:nr:::ts:
file, at dabh, ORK mi 30 watts cw? A card goes Used In 50 bif broadeasting statlons ing make it the socket |eader for 1926.

12,000, 48.000, 50,000 and 100,000 oliumns.

For ' distortionless amplification. = Order KLOSNER RADIO CORPORATION

out for every one that comes in. ;
—_— Py Creseent_teday 4t $1.50.  Speeinl sizes made ta
order.

E. . Digenimts to denlers 1022 East 178th Street - New York
A SHORT CIRCUIT Grement Radio Supbly Co.. 1-5 Libertv St.. Jamaica. N. Y. J
“ . 1. :
what (I;)"you think of the broadcasting [ R IoRIat e RUTHE: RADIU _5 . tuhe set $22.50
of lmok-ups. THTNSFI?RMEH ml(l‘s fa I\l‘l)ll- Detivered
" ’ . N i
—great! I won't have to hook up m sieal quality 1o any set far be Think_of it! A hiz handsome. effiefent five
wife'sg(lrcqq an P y im?d nnuw;ig"u:;&&'ﬁﬁrg tube Radio receiver only $22.50 delivercd
S8 any more. helere. Tremendous range, elear powerful  volume

Amplifles low, mhidle and high
tones—all to the same DIg vol-
ume, thus eliminating distor-

BRICKBATS WOULD BE BETTER tion, Tirinfts out the vital har-

. i . monies and overtanes of music,
Although radio experts claim that radiat- Trice £7.00. Write Karas Elee.

. ! Co., 1020 Ass’n. Bidg. Chi
ing receivers are small broadcast stations, ’ R T

and simple tuning. Literature free. Radio
Tubes, all types 93¢ posthaid.

SEMINOLE CO., Dept. Y., Sy |

427 East 16th St., New York E‘J“ﬁr@

Agents _and_Dealers Write

it 1s a fact that the owners do not receive - - —

any conp;rntu]atnry telegrams for their pro- Insure your copy reaching you each month. Subscribe to Radio Ncws—$2.50 a

grams. year. Experimenter Publishing Co., 53 Park Place, New York City.
—Coniributed by William G. Mortiner. P & ’
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OPPORTUNITY AD-LETS

Follow these advertisements every month. Reliable advertisers from all over the country offer their most
attractive specials in these columns.

Classiﬁed_ advertising rate twenty-two cents a word for each insertion. Ten per cent discount for 6 issues,
20 per cent discount for 12 issues. Name and address must be included at the above rate. Cash should accom-

than 10 words accepted.

AXiiTavlTaYi ANl aYiITaYITaXi7aviraY TaY YAV TG 7Y hTaXilTaYi TaXIFaxiiTav L AY I TaY!

pany all classified advertisernents unless placed by an accredited advertising agency.

Objectionable or misleading advertisements not accepted. Advertisements for the November issue must
reach us not later than September 1st.

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION
EXPERIMENTER PUBLISHING CO.,, INC,, 53 Park Place, New York, N. Y.

No advertisement for less

TavilraviiyaviTaY!

Agents Wanted

Instruction

Postage Stamps

Blg Money and fast sales. Every owner buys gold
fnitlals for his auto. You charge $1.50; make $1.35. Ten
orders dally easy. 1vrite for particulars and free samples.
Americap Monogram Co., Dept. 133, East Orange, N. J.

Guaranteed Genuibe Gold Leaf Letters an¥one can put en
store windows. Large profits, enormous demsnd. Free
samples. Metallie Letter Co., 422 N, Clark, Chicato.

Agents—our suber embossed display sicns for all stores
are tremendous sellers. $73 to $100 Per week easlly made.
Wrhie_now for details. Artistic Signs, 799-O Broadway,
New York.

If ) send you shoes In tho style You select, the leather
you llke—high or low as you bleasc. will you keep them,
wenr them, show them to ¥eur frlends as sample of my $15
Custom-Grade shoes to sell at $7.357 Advise today, I will
immediately mail complete outfit, absolutely Free. Dept.
A359, Forrest Dustin, 932 Wrightwood. Chicago.

Amazing Large Cash Commission introdu¢ing beautifui
$3.95 and $4.93 Fit-To-Measure guaranteed shoes. Actual
Ramples furnished, ‘Write for yonr terrifory. ityie Arch
Shoe Co., Dept. 1317, Cineinnatl, Olio.

45 to extra & Week. Sclling beautiful Shirts.
COE‘AI;?“S'O“ 1nsggmnce. We _deliver and c?‘lilecg. Write

Learn Chemlistry at Heme. Dr, T. O'Conor Bloane noted
educator and selentific authority. will teach You, Our home
study correspondence course fits You to take a position as
chemist. See our full page ad on &axe 294 of l.g‘ln 1ssue.
Chenical Institute of New York, 68 W, Broadway, New York

Miscellaneous

| Catech from 45 to 60 Foxes in from 4 to 5 weeks’ time,
can teach any reader of this magazine how to get them.
Just drop me a rard for particulars. W. A. Hadley. Stan-
stead, Quebec, Canada.

Inventors: Use our special service for opresentlng your
invention or patent io mranufacturers. Adam Fisher Mg,
Co., 278-A Enright, St. Louis, Mo.

Secret of Longer Tire Mileage now revealed by AXxron
Tire Engineers. Complete Instructions sent for 25 (in
coin). Tire Develorment Enkineers. Box 458, Akron. Ohie.

Motoreycles, Bicycles

quick. Fashion Wear Shirts. Dept. L-1622,

Business Opportunities

Frea Book. Start little Mail Order Business. Pier, 998

Cortland Street, N. Y.

Don't Buy a Bleyele Motor Attachment until you get
our catslog and prices. Shaw Mfg. Co., Dept. 8, Galesburg,
&Itl,ll“-

0ld Coins

R bl facturer wgnsuoenmneunl me?“m"

and salesmmen. $300 to $1500 necessary; will allow ex-

g':r::el ntn Trenton If you qualify, Address Manager, 536
Fort Ricbey Bldg.. Trenton, N. J.

Chemistry

Learn Chemistry at Heme. Dr. T. O'Conor Sioane,
noted educator and sclentitle authority, will teach you, Our
home study correspondence coun; fits you 120B 4m:{u '; lD:;:lthm

chemist. See our fuli page ad on page s l1ssue,
t??wm'i‘::ls%mtituto of New lgurk. 66 \\R Broadway, New York
City.

Correspondence Courses

Used eorrespondence school courses. All kinds, Sold
en repurchase basis. Big saving. Monev back guarantce.
Lists free., (Courses bought). Lee Mountain, Pisgah, Ala-
bama.

Help Wanted

Detectives Needed Everywhere. Travel. Experience tn-
necessary, Write, Georze WaSner, former Government De-
tective, 1968 Broadway, N. Y.

Earn $25 weekly. share time. writing for newspapers.
magazines. Experience unnecessary. Detalls TREE. DPress
Syndicate. 973, $t. Louis, Mo.

German Gov't Bond 5.000.000 Mk, 1924, $1.50. 2,000,000
Mk Bond 1923, $5.00. 500,000 Mk, Bill sad Cstalogue,
10c. Norman Shultz, Colorsdo Springs, Colo.

Patent Atiorneys

Inventors—Should write for our Frees Guide Dooks and
“‘Re¢ord of Inventlon Blank'* before disclosing inventfons.
Send model or sketch of your invention for our Free Inspec-
tion and Instructions. Radio. Electrical. Chemfcal, Me-
chanical and Trademark experts. Terms reasonable. Vietor
J. Evapg & Co.. 922 Ninth, Wasbington, D. C.

Patents. Send drawlng or medel for examinatlon and
report as to patentability. Advice and booklet free. High-
est rcferences. Dest results.  Promptness  assured.
Watson E. Coleman, Patent Lawyer, 644 G Street, N, W.,
Washington, D, C,

Inventors—who derive largest profits kmow and heed cer-
tain simple but vital facts before applying for putents. Our
book Patent-Sense mives those facts; free. Write Lacey &
Lacey, 631 F St.. Washington. D. C. Established 1869.

Patents—Send for form **Evidence of Conception’ to bo
signcd and witnessed, Form, fee schedule, information free.
Lancaster and Allwine. Reristered Patent Attorneys in
gni(t:ed States and Canads, 269 Ouray Bldg,, Washington,

All men—women, 18-60, wantin® to qualif¥ for Perma-
nent Government Positions, $140-$300 month, home cr else-
where. Write. Mr. Ozment. 231, St. Louls. Mo,

Men Wanting U. S. mail positions, $142-8225 monthly:
stendy: experlence or correspondence course Unnecessarty
g?nltstrc;. Write B, Bradford, 112 Bergen Ave.. Jersey

ty, N,

Incorporations

Defaware Intorporater, Charters; Fees Small; forms. Chas.
G. Guyer, 901 Orange St., Wilmington, Del

=EErELY R ETELTITY L
Patents
tnventions Commercialized.  Patented or unpatented.

Writo Adam Fisher Mfg, Co., 278 Enright, 8t Louis, Mo.

B e 0 S P W S T W ) (6 SO MIR e

Patents For Sale

Stamp Collectors—Phillips Aonthly Bullet!
offers over 2000 special barzains, u-uf nn:keets.n slcr{}:llua“lrt:tr:g;
etc.. each {sgue. Free. Phillips, Box 1012, Hartford, Conn.

Printing Outfits and Supplies

Print your own eards, statlonery, cireulars. pn ete.
Complete outfits $8.85; Job Presses $12, $35; Rtl:ur;';hSIS:;.
Print for others. big profit. All easy, rules gent, YWrite

lﬁ:ﬁ::ﬁlf)rcl;;;l'leh type, peper, ote. Press Company, A-13,

Radio

Amateurs Handibook, contains best radio articles
;;l::glll:ONe;:‘;'c.. égﬁ a;gﬁ. size 9:12 Inches, valfx‘ablu,"ﬂﬁ‘
ol A 0 v
Cone, BE1B 0% Sold erywl er-e. Experimenter Puh.

500 Radio Wrinkles. Just off the Press. Hints, hel
{:‘:h:’veﬂpr}}eagl%ocpleré 1leO an;s, Illu}s:trated, ;l;o sex?i;
5 . _Bold everywhere.
Co.. Inc., 53 Park Place, N. ¥, = | perimenter Pub.

Bulld a Lifetime *“B'' battery from my better Edison
Elements. With welded connections 5
10e. Paul Miils. Woodburn, Oregon. 7 pair. - Semplo call

Boys! Don't Overloock This. The *"Rasco’’ Baby 5

QGreatest detector ever brought out with muldgﬁels:t:g{-.

Fully adjustable. See former advertisements in this pub-

licatlon. of our catalog. Detector with Galena Crystal. com-

gleﬁe‘ 50§.e t{‘u ‘nme detee:.g; with gaagltoclte Crystal, 75¢ pre-
nd for yours ay. laity

3698 Park Place, New Tork Clip© Poilty Company,

Attention! —50 Vacuum tube hook-ups. The -
lection of vacuum tube circuits ever brnuzhtnle;ltde':': cr“v}-o
corers at such insignificant cost. ‘These diaCrams will he
found in the great “"Rasco’* catalof, which contains rgw ma-
terlals snd parts in a greater profusfon than zny other
eatalog.  15¢ 1n stamps, or coin, will bring the catalog to
{:"ﬂy Radio Epeclaity Co., 96-98 Park Place, New York

World's Finest Loud Speaker. A three-foot
Unit developed by the inventor ¢f the 'rrnnndg:g? '8:‘:1“!:.5
assembled in fifteen minutes, saving 809 of the cost.
Sﬂoﬁ:‘nlém ern: e Kllatl gi:’h blue lrdxrir;u sold on rizid money
uarantee. shipped prepaid, $10. Engin *
Company. 23 Church Street, New York, neinects” Servico

Transmitting Sets & Paris, Waremeters, ete.

s.
Co., 3923 N. 6th St. Philadelphia, Da, i

from the Light

New Imbroved Majestic **A-I3* eliminatgr sgmf\iltnj:llttlt
13** small $32.50, larie $39.50. Kits—Silver-Cockaday 4-
tube single control $39.25, LC-20 $82. Sillver Six $33,
Hlammarlund-Roberts $60, Victorcen super $75. All latest
broducts of Bremer-Tully, Silver-Marshall, Thordarson, All-
Amertean. Send for Dnrices or Information on anything
you want. Vernen Sell, Knoxville, Iowa.

Run Your Radio Direct

$200 For a 50H choke for that *'I** Ellmlnator or speak-
er circult. Audio Transformers 70c¢ up. Write for list
Radio Parts Sales Co.. Iox 24, Orange, N. J.

Thorela Doughnut Coils. $4.75 per set of three.
631 Condensers. $3.75. annull‘:s' Dt‘ltrldynye é:;erﬁct'::ﬁ
dyne Kits, $12.62. Postpaid. New and Second H

and Sets at
bargain prices. Send for list. Aeme Trading Co., 234,
St. Louls, Mo & Lo Loz 231

Flay your Phenograph thru your Radio,
New Electri¢ 1'honographs.
Plans $1.00.
Kansas.

Results equal to
Inexpensive hook-up. Complete
Mogle & McClelland, Dept. 1B, Winficld,

Liberai Discount on complete line of standard radio parts,
sets. and electrical abpliances. Satisfaction or money ro-
turned. I’rice list for stamp. Midwest Radio Subply., Liox
222, Racine. Wisconsin.

Audio Frequency Transformers rewound and repaired
ONE DOLLAR. 1When burned out send to me. A. Lo
Krauth, 213 Cherry St., Quiney, IIL

“Mr. Inventor. If Fcu have & patent or invention for sale.
Write Hartley, 38 Court St., Bangor, Me.

www americanradiohistorv.com

Ivery Radio Papel beats them all, - Write for FREE
snmple. Ivorylite Radio Panel Co., 35222 Ave. F, Fort
Worth, Texas.

oo
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adic News for September, 1926

" BIG
SUMMER
OFFER

$ VALUE $
..FOR..

N

This is the biggest opportunity of
the year.

T'o the readers of RADIO NEWS
we have arranged to offer a big re-
duction in the famous Consrad Pat-
tern's and E. I. Co. Books; mil-
lions of these have been bought by
Radio Fans. T'hey are recognized
and sold by the best Radio stores
and Newsdealers.

We offer any $2.00 worth of these
ooks and patterns you may select

r $1.

Ihink of it $2 for $1. Just check
$2 worth from the list below and
send $1 with the coupon and we
will mail you the materials at once,

LARGE ORDIERS ACCEPTABLE IN'THE
SAME PROPORTION.

MAIL THIS COUPON
\______NOW!...%

THE CONSRAD CO.. Inc,
64 Church St.,-New York, N. Y.
Gentlemen:—I enclose $1, please send mce the
items checked helow. (Items checked not to ex-
ceed $2 worth.)
E. I. BOGKS, regular price 25¢

No. 1. Tips for the Radio- Constructor.
No. Hew to Make I'ractical Radio Receiv-

to

Frs,

a

[

[J Nn. 3. Radio Questions Answered.

O No. % Loud Talkers and How to Builkd Them

[ No. 6. llow to Tune Your Radio Set.

O No. 7. One Hundred Radio Hook-ups.

[0 No. & All About Radio I"arts.

[0 No. 9. listory and Operation of Vacuum
Tubes,

[1 No. 10. The Neutrodyne and All About It.

[d Noa. 11. tlow Radin is Reeeived.

[1 No. 13, Reflex Radio Receivers.

I No. 14. The Super-Heterodyne, Theory and

Construction.
CONSRAD PATTERNS, regular price 50c

[d No. 2. How to Make a Two-Stage Amplifier.

[0 No. 4. Iluw to Make a Reinartz Receiver.

[J No. 5. How to Make a Reflex Recciver.

[0 No. 6. How to Make a Cockaday Receiver.

[d No. 9. How to make the 8. T. 100 Receiver.

[ No. 11. HHow to Make a Five-Tube Cockaday
Rueceiver.

[ Noa. 12, ITow to Make a Portable Receiver.

[ No. 13. How to Make a I{arkness Receiver.

O No. 15, How to Make a Lnw Loss Receiver.

O No. 16. l{pw to Make the Tropadyne Super-
adio.

[J A. Radie Map of the U. S. on Cloth.

O 1. 20 Radio Diagrams and ITaok.ups.

O C. All About Aerials and Their Construction.

[ D. Radio Amateurs’ Practical Design Data.

NAME ........ e eee e

ADDRESS 1iiiiteetrtniirecerveiarannnns

CITY, STATE

Radio—Continued

Hoff’s Radio Trouble Finder.
dietlonary,  "atticulars (ree.
Lilrmingham. Alabama.

Lullders’ guide. log and
Stewart, 315 North 49th,

GO s L LRI ERE e e E

Salesmen Wanted

A Frying Pesition Open 10 representatlve of charaeter.
Tako orders boes—hasicry. direet tn wearer.  Good Dheome.
'ermanent.  Write now. Tunners Shoe Mfg. Co.. 7-iG8.
¢ St., Doston. Mass.

G TR )

Scenery for Rent

World’s Mest Beautiful Settinas for oberas, Dlays, min-
strels.  Amclia Gruln, Philadelnhla.

School of Electricity

Electricity—Short day or cvening caurses in Electriclty,
Drafting. Engineerlng, and Architeeture, 1n Chlcago earn
while you learn. D’art Time positions pay expehses. Fae-
ulty of cxperts. Speclal short courses, Diplomas In 2
years, L.S. Degree In T years. Small classes. individual
instiction. 23 year _old Institutirh with thousands of
suecessful graduvates, Enter any thne. Employment burcau.
Aloderate tuition—maenthly payments, New College build-
ing—all athlctics. Al details In 72 page “'Blue Book.*
A capy will Le sent to you free. \Vrite today. Chicago
Teehnleal College, Dept. 27, 218 E, 26th St . Chlcago, 1l

b ) i -

Song Writers

Songwriters: Let mo furnish the musle for Sour songs.
Fuaranteeing you abselute suatisfaction. Copyrights secured.
Submlt your serints for cstimate and free advise. Walter
W. Neweomer. 1674 Droadway, New York.

Stammering

Stop Stammering. All spcech defeets successfullly correct-
b, Sanuel Robins. 399 Boylston St.. Roston.

St-tut.t-t-tering and stammering ecured at home. In-
struclive booklet free. ‘Walter McDaonnell, 121 Areade, 1126
Granville Avenue, Chleago. Tl

Stamps and Coins

None better—none

Newfoundiand Stamps on approval.
Rev. Butler, St

cheaper. Bend want 1lst and refercnces.
Georges, Newfoundland.

Stocks and Bonds

Domestie—Foreign. bought—sold. Deal-

Stocks—Bonds,
Frank Y. Everctt & Co..

ers in all marketablo securitles.
20 Broad St., New York.

Telegraphy

Telegraphy—Both Morse and Wireless taught thoroughly.
Big salarice.  Wonderful ohporfunitles. ExDenses low,
chanee to earn part. Schiool estanlished fifty years. Catalog
free. Dodge’s Institute, Cour $t., Valparlso, Ind.

il

Wanted to Buy

Full Value Pald for Old Gold. Jewelry, Watches, Dia-
monds, crowhs, bridres, dental fold. sllver. platinum. gold
or silver ore; magneto points, old raise teeth. TackagZes re-
turncd If our offer is not satisfactory. Tlnited States Smelt-
ing Works (The Old Rellable) S0, State St., Dept.
18, Chieago, INL

~FREE ~

Send $! for 5 months subscription teo
RADIC NEWS and get one

genuine

VALET Auto-Strop Razor FREE!

EXPERIMENTER PUB. CO., Inc..
53-R Park Place New York, N, Y.

wwWwW americanradiohistorv com
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Thousands Use These
Ingenious
TRANSMITTER
UNITS

Here's a marvel of Engineering design—a
practical miniature transmitter, used by
thousands of radio fans and experimenters
for amplification purposes.

It is a most novel unit, having hundreds of
uses. Every amateur should have two or
three of these amplifiers in his laboratory.

A FEW USES FOR THESE UNITS

RLTRANSISSIoN -
. 0 _|

VRIS, MUSE AT A
OiTANCE

- AMPLIFIER -

=RADIO AMPLIFIER~

~ONE STAGE
AMPLIFICATION~

: :'I'IIWDIW
~TALKING LIOKT=

~CODE PRACTICING DEVICE~
" fons;
o i

1 e
- - g
By omen [ | R
T Cam A GAARGLE )| LU TRAIN DWONE AMPLIFICR~

With each unit i8 mailed an eight.-page instruc-
tion pamphlet containing suggestions for innum-
erable uses.

QOur supply is limited; avoid disappointment by
ordering today. The coupon below is for your
special convenience.

SPECIALLY PRICED

While they last—
(or Two for $1.75) grs‘ms:

i---------------------------"

3 THE PRESS GUILD, L
1 66-R West Broadway, New York, N. Y. L
1 Enclosed find 95¢/$1.75 for which send me postpaid ¥
3 one/two amplifier units as advertised. L}
1 Name ... .......iieeiiieieian.. s :
) Address ... cerreeaas et arenaaeaan. eraens T
1 City. State L}
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Van Horne Tubes are manufactured
in both the Selected and Certified
brands.

The Van Horne Certified tube is
wrapped in a glassine wrapper and
sealed. A characteristic curve sheet,
covering the actual readings of the
tube, being enclosed.

They are in a number of types for
all receiving purposes, part of them
being illustrated "below.

»3
Adapted Mogul 5 VCX,
5 Volt .50 Ampere Audio
Amplifier

To ecliminate any necessity of chang-
ing set wiring the Mogul 5 VCX is
equipped with a Patented Adapter to
which additional voltages are added
independently
and in addition
to the regular

set voltages.

This wmodel is not
equipped  with  the
patented Van Horne
Adapter found on the
model 5 VCX.

It is desipgued for
those receiving sets in
which provision las
been made in the cir.
cutit for the use of the
power tube at extra
voltages in the last
andio stage.

S VAX, 5 Volt, 14 Am-
pere Detector Amplifier

The improved manu-
facturing process, the
use of patented thori-
ated wire and the pre-
cision and care with
which this tube s

made  and tested
makes it noticeably
superior. Packed in

both  Selected and
Certified Brands.

e

3 VBX Dry Cell Detect-
or Amplifier

An unusually high read-
ing dry cell tube due to
the use of patented
thoriated tungsten fila-
ment.  Exceptionally
satisfactory where vol-
ume with clearness and
signal carrying capaeity
is desired.

NOTE

All Van Horne Tubes
are Unconditionally
Guarantecd.

THE VAN

901 CENTER STREET, FRANKLIN, OHIO

—@

Radio News for September, 19.

The rubber cushion ab-
sorbs vibration and elim-
inates microphonic noises

ioned

to stop vibration ~

thats why the Cushion
Base “Tube makes such =

a wonder(ul improve~

>

ment in reception~—.

-

Knowing how much tube vibration impairs the-tone quality of re-
5 . . . . e
ception, fans everywhere are equipping their sets with Cushion Base

tubes.®

Equip your set with Cushion Base tubes and note the surprising
softness and fullness of tone of reception that follows the elimina-
tion of vibration. Order your set from your dealer today.

*Thse two unusual tubes,
the Adapted Mogul 5§ VCX
Power tube and the
Cushion Base tube, offer
the greatest possible im-
provement in reception.
They are manufactured
exclusively by the Van
Horne <Company under
patents pending to J. S.
Van Horne, &

For a great many years the Van Horne Company has
manufactured -vacuum products. The highly skilled
workmanship that goes into every Van Horne tube is
the result of years of experience and is one of the fac-
tors that make Van Horne tubes the highly efficient
and dependable tubes that many thousands of users
have foupd them to be. You are urged to become
acquainted with the complete line of Van Horne
Selected and Certified tubes. Your dealer will supply
you with further information—or write for descriptive
matter.

HORNE COMPANY, Inc.
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