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Confidence in a Name

NOWLEDGE derived from
his own experience soon con-
vinces the radio recruit that all
radio tubes are not alike--no mat-
ter how similar their appearance.
And from his own experience he
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reaches the conclusion of millions
--that the best guarantee of hidden
value and unseen protection in a
radio tube is in the name Cun-
ningham with a reputation zeal-
ously guarded since 1915.
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The Crosley 4-tube—4-29
in which the Crescendon is equal
to one or moreadditional tubes
o etan

The Crosley 5-tube—5-38
All the volume, selectivity and
purity of tone’ available ‘inthe

the Crescendon

Widespread Popularity Marks
Another Great Success

Spectacular as has been cach stride in
radio achieved by Powel Crosley, Jr., never

efore has a Crosley success received such
prompt and widespread recognition. Here
in the radio plant which has made more
radios than any other factory in all the
world, every man and machine is going at
top speed, every hour is a crowded hour,
every night a working day, as the result of
orders for the four new Crosley sets

Even the sweeping success of the Cros
Musicone did not match this merciless
demand upon an_organization tuned to
mass production. With the first demonstra-
tions by Crosley dealers, public approval
was expressed in orders that have increased
in volume day by day and show no inclina-
tion to relax

This popularity is distributed quite evenly
between the four new 4- and 5-tube sets.
Thousands who had formerly believed that

See the new Crodey receivi

worth while reception was exclusive to high
priced sets, have found in Crosley 4-29 and
5-38 all that they: could ask of radio. The
S tone of these
instruments would be enough. That mag-
nificent volume _achieved  through ~ the
Crescendon is the final touch
And in Crosley "RFL" types there is a
revelation for all

For here true cascade
amplification makes its first

first appearance.
Flere what was considered impossible in
expert opinion has been achieved by ampli-
fication closely approaching theoretical
maximum efficiency per tube!
What a joy to find, and in a low priced set,
rare beauty, rich tone, volume subject only
to your desire, and no howling at any pitch
by ‘any mishandling under any conditions.
Each instrument delights the ear, fires the
enthusiam of the lay technician, converts
the staunchest skeptic to love of radio.

cts at your dealer’s o write Dept. 22 for deseriptive catalog

Crosey e H radi rceving ses whichare iensed under Armarong U. S
en Radio

e No. 1,113,149, o und.

THE CROSLEY RADIO CORPORATION, CINCINNATI OHIO

Powel Crosley, Jr., President

Owning and Operating WLW, first remote control super-power broadcasting seation i America

The Crosley 5-tube—RFL-60
A set of marvelous performance
and_beautified by the

f\;y!‘:(“ e ‘((< »corulvfm: $60

Add 10%

CROSLE

BETTER—COSTS LESS - -

to all prices west of the Rocki

“The Crosley 5-tube—RFL-75
Stmplicity,and sped, i, tuning
fueity of tone’and decorativ:

= ST5

RADI

Ll

FOR THE ENTERTAINMENT CORNER
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Five Fubes
Single Control

DISTANTONE MODEL

Here is Distantone’s latest achievement, to meet the
ever increasing demand for an efficient single control
receiver at a moderate price. It is a product of the Dis-

mahog i
atteactively "engraved,  and
sl
e Mari $
doubt one of the Biggest
Yos i vartio, today. & wond
for 'seleptivity, volame. and
Sehlpatis
LIST PRICE

Without Accessories

“Distantone

Distantone Radio is one of the fastest selling lines in the coun-
try today, because there is a model for every purse and every model
represents the biggest value that can be obtained at the price.

The line includes five tube receivers of two and three dial con-
trol, and five and six tube sets with single dial control, all of the
Tuned Radio Frequency type.

Any model of the Distantone line, as pictured and described
here, will bring to any home, large or small, the fullest measure of
radio enjoyment.

2 ive i o
o Werever Distantone receivers have been introduced, and they are
WODEL ECst Ristio i sold throughout the world, they immediately jump to the front rank

A pecfec
volume, ser
any cabinet

ngle control recelver of reat F fast sellers,  We atill have some unallotted territory, and have an
erso e B e 1 attractive proposition for reliable and financially responsible distribu-
tors and jobbers. Write for full particulars.

MODEL E — 5 Tubes — $55.

‘Axt sficent vecsivar of the two-dial types
two tone mahogany cabinet, sloping. p«m:l.pe

Distantone Radios Ine.
e

Model D—S:i

gle Control 6 Tubes — —  $150.00

Here is a custom-built one-dial control receiver that is the last word
in radio cfficiency and beauty of cabinct. We receive continual reports

MODEL B — 5 Tubes — $47.50 sesses hair-line selectivity. Its tonal quality is superb and its volume im-
olored mahogany_cabinet, ¢bony mense. In workmanship, efiiciency and appearance, this is a real DeLuxe

Light cc
edges, three-ply vencer walnut front pancl receive:

MODEL A5 tubss—similer to MODEL  PRICES SLIGHTLY HIGHER WEST OF DENVER

DISTANTONE RADIO, Inc., """ York ™™
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RADIO NEWS READERS BUREAU

Time and Postage Saver

IN every issue of RADIO NEWS
you undoubtedly see numerous
articles advertised about which you
would like to have further information.
To sit down and write an individual
letter to each of these respective con-
cerns, regarding the article on which
you desire information, would be quite
a task.

As a special service to our readers, we
will write the letters for you, thus sav-
ing your time and money.

Just write the names of the products
about which you want information, and
to avoid errorsthe addresses of the man-
ufacturers, 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 catalogue or descriptive
literature, please be sure to enclose the
correct amount with the coupon.

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

This service will appear regularly
every month on this same page in
RADIO NEWS.

If there is any Manufacturer not ad-
vertising in this month’s issue of
RADIO NEWS, from whom you
would like to receive literature, write
his name, address and the product in
the special section of the coupon below.

TEAR ALONG THIS LINE _

READERS’ SERVICE BUREAU,

Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.
Please advise the firms listed below that T would like to receive detailed information on their product as
advertised in the issue of RADIO NEWS.

5 DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS
|

NAME ADDRESS
2 (Street — City — State)

Tf Catalogue
of complete
Tine is want-
ed. check in
this column

List here specific article on
which you wish literature.

from a whose does not appear in this month’s issue.

Use this space if you desire i

. ADDRESS
NAME (Street — City — State)

Dealer’s name ................

His address

Your name

Your address

State....

[t Gy SR e City.
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"MEN/! Here's
the ‘dope’youve
been lookmg for-

How 10 GET INTO THE
RADIO BUSINESS ”
50 o)

0

5010°250 a eek

1f 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
easily at home, through our tested, improved
methods, (0 take advantage of these great op-
. portunities! Why go mug at §25 or $35 or §
y asantly and in a short time
learn to be a_Radi '\pe\l capnhlz ni holding the
ig jobs, paying $50 to $250 a
Clip Coupon for Free Book

Don't vy the other fellow who's pqulu: down the
big

These Instruments FREE of 3

i
oo higands o Celen e
Titant e cieiag TS oW FREE BOOK
xtra Cost 3 SERE" CSUON oAy 2
eots Shomn here_wnd others_STX BIG

TH, President
NATIONAL ‘RADIO TNSFTHUTE

T Dept. DW-1 ASHINGTON, D. .
" President

ander short-time
all about i
iime o ‘ake

or these' intriin
Practical work, Rec:
Housand-mite. receiver

Spare time canigs are_ cary”

e we give you
ovment .m»mw helps You get one
fis o

makh
o step into a real big

ad all information about your prac
tial, Home:study, Radio Course,

L State e

1391
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AND RADIO STORES

DETECTOR || AMPI
TROUBLES

fil e

200
Illustrations
Size
6 x 9 Inches

Sold everywhere
on Newsstands
and Radio Dealers

Trouble Finding and Correcting
Simplified for Everyone

No matter how much or how little you know of your radio receiver, this new “Radio
Trouble Finder” book is going to be a big help.
It explains the common and special faults of all the standard receivers of today
how to recognize instantly, by various sounds, where the trouble lies and also give
special simple tests by which you can determine what is wrong with your receiver. Then
for each particular fault there is explained the proper procedure for correcting it.

Al troubles and their remedics are arranged in simple charts so that even the most
inexperienced radio user will have no trouble in keeping his set at all times in first
class condition,

Al parts of the radio set are illustrated to show the layman how to proceed in correct-
ing faults.

THE PRICE OF THIS BIG BOOK IS ONLY 25c. Everyone can afford a copy.
Keep one around the house for any emergency. Order today by using the coupon
below, enclosing 25c.

ells

Published by The E. I. Company
Distributed by,

The Consrad Co., Inc., 64 Church St., New York, N. Y.

CONSRAD CO,, INC,
64 Church St,, New York, N. Y.
Gentlemen :—I am enclosing 25c. Kindly forward at once one copy of “The
Radio Trouble Finder”
Name
Address
City, State
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O —
My. Everyman Says

135"

West o e
Rocky Mountains
140,00

n
Con

$175.00

F I WERE BUYING A RADIO SE
I'd want onc with the machinery covered

Because

I'm not interested in machinery

But whatever gadjets kad to show

I'd want done up pretty

Because

I'd want to put the set in the parlor,

Not in the garage.

"D WANT a set that
That worked when [
That was loud enougl
And didn’t run amuc]
Beeause I haven't the time to learn
How to make it do what it wouldn’t do.

put together £ stay ogethe,
anted it to
nd clear enough

ND what is more, I'd want a set

That would run circles around my neighbor’s
That would do its stuff when company was around,
That wouldn't balk at a grade,
Because
I'm no piker
And I wouldn’t own a piker's set.

HIS set would have “Go” to it like my car
d I'd be sport enough to give it a fighting chance,

Because

Amthu\a that will deliver thesgoods “when” and “as’
With the odds against it

I likened to me and my fellowmen,

And T'm for it!

And if ever a set answered the voice of
Mr. Everyman, It’s the

dALTRADYN

MODEL L-3

ix-tube receiver
mental principles of the best
circuits greatly rrhmd and simpli No dials—
no panel; just two inconspicuous levers that cone
stitute a station selector.

The assembly lmk bulb of 111 genuine Ultra-
dyne \Indel L3 ry Mr. R. E. La-
it b

Write for descriptive folder.

PHENIX RADIO CORPORATION
114 East 25th Street, New York City

Desirable Exclusive Territory still open for Authorized Dealers
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Here is'the New

S  THORDARS(N

R-200

used in the
Silver-Cockaday
Single Control

Receiver
described in Popular Radio, March

Price ¢8 each

Size

A Big New Audio Frequency

Transformer—Guaranteed by Thordarson

THIS big new Thordarson R-200 contains a
super-size layer-wound square coil. The
much larger magnetic circuit, so provided, mini-
mizes core losses (a leading cause of distortion
in powerful receivers). If your present trans-
formers distort voices and instruments when
you desire full volume, if they blur the low
notes, if they are lacking in genuine musical
quality, replace them with a pair of these big
new Thordarson R-200’s. Ideally adapted for all
two-stage amplifiers.

1f dealer is not yet supplied, order from us. Write
for fully descriptive literature.

Other Thordarson Transformers

Autoformers (All Fr o Amplifers),
S cach. Reg requency

fying Transformers, 39, For Raytheon
5 Transformer, $7;

ot i e it o
mounting type: 2.1, 85; 3%-1, 84; 61,
84,50, Power Amplifying Transformers,
$13 the pair. Interstage Power Ampli-

‘THORDARSON ELECTRIC

Tyunsiorimer. ywcuzh]mh unnct 1895
LARGEST

EST EXCLUSIVE TRAN
Chicago, US.A.

'WDRLDS OLDEST AND

R 5 Choke, $< i Thordarson prod-
ucts are unconditionally guaranteed.
Shipped direct upon receipt of price, if
dealer cannot supply.

UFACTURING CO.

‘TRANSFORMER MAKERS
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By HUGO GERNSBACK

a condition such as that i which m
manity now finds itse speak o Sadcishis! and
f viai wie, althosih fe e 18 criowei i Somewhere in
fle Ml ot e s e T and no to sk
st his hecle and call._ He tusisg dial ot o, adjusts a knob, and
iste 5 the Presideat of ted
Washington; or, by moving b i e
may liear & singer from the Metropolitan Opera; or, if bis set
is sensitive enough, another t ill bring in an English, or
a Mexican station. This is the cunrlmun Which we fnd, ‘not
only in this country, but in almos other one on the globe,
il ol
the past year or so it has been asserted,
yehemently in e L
ing out, and that people are relying upon only their local sta-
fibngl10¥ emusembnt. WHhile thers 1, of course, Some feath
in this, I find no general evidence that all listencrs wish local
programs only. Al firat the man who buys a ready-made set
is, of Course, not aware of the intricacies and d fishing
for distant stations with his sets 80 hi will be satished for some
time to listen in to the various local stations or other nearby
ones.
After a
friends begin

N the whole annals of human endeavor, there L
fore been

rather

begin to pall; and when his

while, however, thes
¢ that distant station_which

to tell him of th

they Hiave fieard, he too wil be bitten by the DX bug, - Sooper
or later he will fall victim to the ever asing radio wander-
il fie e drvy of (X istenite e ann satiec fhan

decreasing, as an unprejudiced investigation sho
For instance, every time Rapwo News publishes a descrip-
tion of a circuit or a set that is known to bring in the distance,
we immediately become deluged with thousands of inquiries
from readers who already have a set, but wish to get another
more sensitive than their present recciver. This is not, by any
means, an unusual occurrence, but is repeated continually, as
every editor of a radio magazine or newspaper understands well.
Not only that, but actual ation among some o the
foremost stores has revealed that the male purchaser, when he
comes to buy aset, insists that it must p
wite he docs not want jt, Radio dealers wil tell you tHat, when
Sets are sent on approval, the male members of the ousehold,
Before Lcmmn\mg themselves to the purchase of the st
upon h monstration that the set can bring in (hc dis-
tant amuons and while the buyer ma fish
ations every hour of the Rl e
more frequently than is suspectes
The studious young man, as il
tigating turn of mind, will sit before the set until the wee
ours of the morning, filing up his log book with call letters
of stations, hundreds andy thousa stant from his
Tocality. T make bold tol assert that, if any sets were
placed upon. the market, ‘today, that could be guaranteed to
bring in stations from the other side of the ocean, no manufac-
turer could make them fast enough to supply the demand; and
if the truth were kiown, most of our manufacturers are always
striving to attain that perfection. The sets to come out in the
future will be more sensitive than zn\'(hmg that we have known
up to_today; because it really is possible to build sets t
i Tarr rogulasity distances of 4000 and 5,000 miles, and such sets
will be built for the average customer in a_not-too-distant nmm
At present, DX lstening must always be taken with 3
of salt. Stations_that come cellently one night may be
Reatd the pexirmight miivialave Comiiidber oL MOt RS The

the man with the in-

Mr. Hugo Gernsback speaks every Monday night at 9 P. M. from Station WRNY on various radio and scientific subjects,
1395

that it i~ l|ot the set that is at fault, but,
disturbances which we term
little- chartcd ocean changes from hour
Eleetrical stresses set up
are probably the reason for most of our poor
On a so-called good listening night, these el
probably, to a great extent neutralized, which
of the electromagnetic radio waves

netrate much fur-

snow storms,

of temperature, all reduce radio reception to a
absence of these makes for better recep-

reason is, of course,

rather, the vast ocean of et
atmospherics.” Thi
to hou and from minute o minute.
in the atmosphe
DX reception

minimum; while
tion.

From this it can be seen that the best radio set may not be
able to pull in the distant stations when such natural phe-
nomena abound.

ow can these effects be overcome in the future?
manners.
waves fr

In several

pherics, by sheer strength.
may be developed to a
signals are very weak, they still may be received partly through
the ground. It should always be remembered that, in all radio
reception, the ground-wave is as important as the wave coming
through the air.

As many broadcast listeners know, who own extremely sensi
tive sets, radio reception can be had by the ground lead alone;

v so great that

if this is u reception is irequently excellent, cven
though with the ordinary aerial it may not be good at all
am “underground-aerial” fame, demon-

burying his aerial underneath the
o's worst bugaboo, static,

Strated this sufficiently by
ground; and by this means even ra
was elizminated to 8 very greate
s, theseiore. bt tht e coming radio receiver

il b ogeratd by the ground method entirely, without relying
upon loaps or acrials?  This would certainly be an i
ment, because the aerial and loop pick up not onl
#tatic, but man-made static, which escapes from electrical insu-
lators, power houses, ail sorts of clectrical appliances,

As T have said before, DX reception is abvays 2 more or I
unknown quantity; but even dinng e “radio weather” a

e e e e e
= statlon much neares sy two hundred miles, \nH not be heard
atall. Many people are constantly puzzled a ut there
s tolesa simole remedy, The serlal cnmm(ml) used in such
cases is directional; that 1, 1f your aerial runs in the direction of
the station which )ou wish to reccive, that station, as a rule,
comes in h stations from all
points of the Erea b Best to have what is called
an “umbrella aerial,” which is simply a vertical mast from
iich single wites thirty or forty feet long, radiate in all direc
tions. A description of such an aerial can be found in all radio
text books,

is, as

ns of an umbrella aerial it is possible to receive
well from all directions; although this type has the
me. mmrmnce particuarly between
stations close together in their wave-lengt

After all is said and done, my sympathies are entirely with
the DX listener; for I can not imagine any greater thrill than
that which comes to me when en, as I often do, to a station
thousands of miles away. It greatest trinmph vet
achieved by mind over matter; it should certainly "be
utilized to the utmost extent

s the
and
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The Phantom Radio Dinner

The dinner described in this interesting article was unique in several way
that 20,000 people have

in histor

By G. C. B. ROWE

It was the first time

t down to the same banquet in sixty-seven citics, where the

connecting link was radio. Photoradiograms were also used to make the occasion more joyous.

che-Prendem Charles G. Dawes and_Gen.
James bord, who niroduced him at the

£ dinners & Retry ier News Ser

N every period of history there have
been feasts and dinners, the fame of
which has been handed down to posterity
here was the well known feast of
related in_the Bible; there
inder, just be-
¢ of the

Belshazzar, as
was the great feast of Alex
fore the burning of Perse;
amous feasts of Nero was given in
the palace gardens in Rome, when the scene
was Hlluminated by human torches; there was
the famous dinner that M. Fouquet gave in
honor of the visit of Louis XIV to his
cstate outside of Paris; and on Janary 19
of the present year there was given the din-
acr which will b faimous as the irst one
at which 20,000 people sat down.

Naturally this remarkable dinner was
held in the Yale Bowl or any such place as
that; but the diners drew. ap their chairs (o
tables in even  citi scat-
ered over the United States, Cuba, Canada,
England and Hawaii. The diners for
most part were graduates of the \hwathw
sets Institute of Technology. In four of
these sixty-seven cities speeches were made
by men prominent in public life, and heard

means of radio re-
o in banquet room,

Wik Bk i et e B e
nounced in_ this and age the mind at
once jumps to radio. And it was indecd this
wonder of modern science that formed the
connectingz links between these widespread

Seven sations were linked in a radi-
ating chain. The e WIZ, New York
W

WRC,  Washingion: WGY, ~Schenectady
WBZ, _Springfield 1\11 Pittsburgh;
KOA, Denver, and KFKX, Hastings.

The chief ‘speaker of 'the

evening was
the Vice-President of the United States,

(larles G. Dawes who, with Major-Gen
James G, Harbor Jidete of the Ratio
Corporation af América, addrdssed fhe diners
from hington.  George Fastman, of
Kodak fame, made his address from Roches-

Dr. Samuel W. Stratton, Presi
mm of the AL L T., spoke from Cambridge,
S e

e e
R e e
were broadcast, there was musical enter-

Honolulu 10 New York

A facsimile of the message from Honolulu. a5
was received in New York by the photo
radiogram process.

tainment by some of the best talent in Man-
hattan, enjoyed by all the
s e
The seven stations that broadcast this

‘The above dingeam shows the path tavelled by the phtora
rip rom Honolulu to New

ram waves in their 5000-mile
York City.

series of speeches were connected by Tand.
wires to the studios from the banguet rooms
here specches were made., The method of
distribution is as fol The microphone,
e e ks et

Dlifer tubes.
with a specially-balanced telephone line. It
is' mentioned {hat. the telephone lines arc
specially balanced, because it is quite neces-

sary o eliminate sl factors that might fend
to distort the speech before it is put on the
sk, These  telephone lines. are  conmactad
the studios of the varfous. broadcast
stations, so that the program js broadcast on
the wave-length of each station that is
nected in the chain.

Kind presents to the telephone
Generally in a chain of stations

different cities to
be linked into the chain at different times.
Not alone is the selection ns the long dis-
tance teephone fines o pick up the speeches
from the different cltics mmporta there
are problems of amplifying, and et e
f static, cross talk a
which telephone lines are heir, Be
a program can be broadeast there is neces
sary an enormous amount of testing the
circuits 2 iding emergency
case of a breakdown. About every 2
miles_there are provided audio_frequen
amplifiers and filters; and these have to be
efully watched over. As there was a
eceiving set with loud speakers in cach room
i which the banquet was, held, in order that
every diner should hear the speeches, all this
had to be tested thoroughly as well
transmitting end.

as the
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orge Eastman of Rochester, whe
S IET N B of radis from
fhat city. (This is a facsimile of 3 photograph
sent by the photoradiogram process

RADIO PHONOGRAPH DEMONSTRATION
A feature of the dinner that was exclu-
sive to the 700 diners at the Waldorf Hotel
in New k was the showing of radio

photographs of some of the speal

screen, while their words were being heard
by means of radio. The photographs had
been sent to New York from Washington
and Cambridge, some days in advance, bv the

photoradiogram method. These same photo-
S b
sound waves from the R. C. A.

broadeast
statgi n the lower section of New Yorl
i e et O g e
waves were ‘gicked up.at New' Brufawick
N- J, and Riverhead, L. L, and sent by Jand
wire to the dinner at the Waldori. Here
they ere desoded and turned back into pho-
tographs by a special apparatus set up in the
hotel. - Here it took about twenty-five o
thirty minutes to build up each picture from

“These photoradiograms,” y\rul cted David

Sarnoff, who was toastmaster at the New
York dinner-party, “carry promise of much
greater achievement, From the present gen-
eration of electrical scientists may come
ey to instantancous visual communication
by radio, When that time comes, as I con-
fidently believe it will, radio television will
Shic\ 5 ngile St ool s b
ou ‘will be able, not only to
ut also to see the speakers in action
at your far-flung dinner.

3 Speeches to. the

e SIMILE LETTERS BY RADIO
e diners who were within a twenty=
tott-bone’ il distancs of New ¥
teceived at their plac
messages _th
in Hawaii,

copic:
P

x‘..,"}“iuﬁﬁlklu i i

Above is shown the transmi

oy

atos in this article by courtesy of the Radio Corporafion of Ameri
g apparatus for the
‘means of ra

bmadcn\mz of photographs, maps, etc.,

1397

cisco, to New York by means of the photo-
radiogram process, In order to have these
copies the time of the
dinmer thie, method. was employed as the
quickest known. The process for the trans=
Rilseion of Jetters s the same as that fon

photographs, a small portion of each letter
Teing sent 4t a time. " In that way it was
s ek it L o
copies of the so_ that the hand-

writing of old friends could be recognized.

20,000 diners

Events such as this Phantom Radio Din-
ner bring home to us in_no uncertain manner
are the strides with which the
adio is forging ahead. If our

le to sit down to a banquet at which
there were twenty thousand diners, separated
by seven thousand miles of sea and land,
gurely it would have caused the to langh.

ut in these day twentieth century
such items as the above, when they appear

qriit IR (1T /"»/’

A

These grestings were sent by radio across the
Atfantic Ocean from London by the bhoto-
Fadiogram process.

the daily papery case o, e commment

owever, it must be admitted that radio is
certainly bringing greater mimbers of people
Tomethes in close uwion than any other med
um hitherto known.
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Radio Makes [solated Lives Happy

By Mrs. CHRISTINE FREDERICK  ~

In this interesting article, Mrs. Frederick tells just how much radio means to those who live far
from towns and even those who, though they inhabit big cities, are confined in their work to
the house. Radio is indeed to those an emancipation proclamation.

AST summer the writer was out in
I the country for a vacation—far up
m

music had ever come within a hun-

dred and fifty miles of it, except on a pho-
nograph record. No great man had ever
made a speech within the hearing of its na-
tives. No first-class theatrical entertain-

home and were out of touch with modern
life, they slumped back, due to the over-pow-
ering effect of their environment, which was
fifty to a hundred years behind the times.

Tn the Atlantic Monthly, recently, there was

a pathetic article written by such a man who
had been given by a philanthropist a board-
ing school education.

He went back to his

o those fol living in solated places, radio, more then any other secent invention, is Biinging daily

Some of the joy of living.

‘ment had ever been seen by those farm peo-

But out under the old gnarled apple trecs,

r the house, (which had been hewn with
e breat 08 frgw o1t od 150 y
d ether with oak pins), we sat one

‘eventng and listened to the New
T tiouie urche i gy Ui Becthoven Fifth

ymphony; and we his
gang mu over a good show at the Capitol
Theatre. The horny hands of the farm wo-

dad had come to life and transported them
to_Goth

The daughter in that hausehnlxl who had
gone to a normal school for a few years, had
Some home 16, the {arm detecn
lose touch with the wonderful world her
school had given her a glimpse of. She was
continuing her studies by radio. She was

getting inspiration, to keep up her music
e without a teacher, by listen-
ing to piano music via radio. con-
tinuing to learn the more wholesome modern
cookery from the cockery talks and lessons
via radio, Radio, radio, r: ughts
were. un it almost hourly; her cnnmch \mh
the outside world were at least two or three
a day, via radio
Now mark you this: for that young wo-
mmv, on that ‘isolated farm, radio was the
one life-preserver to which she clung to keep
herself modern; to prevent herself from slip-
ck into her ol The tragedy
i lk hereto-
fore has been that, as soon as they got back

© Radel & i,

iteate monntain folk and felt desperately
th of his situation; educ
e yet thrust back, camplete-
Iy cut off from that world

But not my hopeful dwghter of the moun-

e

the women radio is sl more: it is 4 pr
© Kad

tain farm! She went about her work sing-
ing. She was adjusted to her life; she had
oundthe connecting link—the slender,
thread-like aerial that was strung up be:
tween the house and the great red barn. 1
looked at it often—it seemed like the sword
of Damocles, literally hung upon a
thread. If the aerial failed, the young
was pushed back upon the small resources of
ard community, I i
could_gather all the wonders of civilization,
energize, stimulate and cheer herself for her
n the world. T have never had such
illustration of

radio s to mesn (o the future ‘ot ‘Ameica]
for what that girl lean r the radio she
ughters, and

will pass on to her <ou» .|n(l aa
of oung wormen' now

in isolated comm

Every woman who 15 cut off from lfe and
culture, either by dist e dom
tic duties, k T
souls and spirits made by their isolation and
helplessness.

Jave travelled on the Chautauqua crcui
irom Florida to Michigan—every
gt e i
I have lectured before Farmers
all the way out to Utah.

sacks of mail from women fron
ner of the country, heart breaking feters
many of the

THE CARES OF LONELY HOMES
What lias been their oft-repeated story?

It has always been the same; imprisonment

between four walls; long

ment, music
y thing in the world
that has held millions of such women to their
hard tasks has been a desire to give to their
children the things they couldn't have—
mRnly aitie, i e e G
ment, contact with the X
(Continued on pW 1468)

oclamation of emancipation from isolation.”
Terbert,
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Radio Happenings of the Month [llustrated

By GEORGE WALL

are’ the Bkt An oe

fom ' Labrador,  says.  they
ghuckie st jazs ‘and Loremny
listen * to " speeches, even
hough, ey Teamnor” wider:
Stand the language.

T

me Tines
RECEIVERS.

e

atis, pows
et 3 mife Tong.

ZABLOCOMOTIVE,

i’“‘d‘j

cegraphoperaor i Penmpyivans mysifed
SEpefi fr many montha by saying Ut be

whole ‘thing fo_ b

|

Sceiving set to the phone fines

Darley Paskman, of WGBS, New York, tock
bis own radio set with him and ke uch
witthe Fation all the way down' 1o, Bermmuds,
Where T aiso intends to Hsten in ta certain of

N
d track

Because it s impossible for
him to_ erect an anten

instead of the ususl wires. Reception was

Lot WA o o the Bal I e’ Ceonsing pssthenints it

Ting, Sioing s fane s o the artenl o' train” Ths

system was not in.

A et dog, who showed bis disfke for radio programs by barking at the foud
< caker, never barks during the Sunday sermons

A Photgarapher was sbout fo take 3 picure,

abcist station using . SUDErpOWEE,
= % touchen hia pan

S Tachileht powder, which_cxploded

ission when It entered a microphone. a

‘Broadcasting for twelve. i
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A 23-Control DX Receiver

By SAMUEL SILVERMAN

Daily there come to the cditorial office of Rapio NEWS many letters telling of record DX
reception. Mr. Silverman’s receiver was so unique that it was considered to be of interest to

QUESTION that is frequently
asked by the radi e o i
ceker after the elusive

will help to bring

The writer, after ex
great mumber” of diffeent ciruit, types of

experimenting with a

antennaand arious apparatus, has found
{ 'the receiving equipment, shown in the
accompammg illustra stion the most

consistent results. ough the number of
St e St (i tacti bl
mumber is 23), yet it tukes only a compara
tive short timé to tune in any station.
antenna is one of the most unporlznl ac-
tors in bringing in the DX. After trying
many types of aerials, the writer uses a
single-wire, No. 14 bare copper, stranded,
with good porcelain insulators, two on eac]
end. Length of aerial, 100 to 125 feet in-
cluding lead-in up o’ receiving set.
sothing lessthan No, 12 copper-covered wire
for lead-in and ground. Keep the wire away
ot walls of building and_insulate

our readers.

tance is used in the secondary circuit; for
Toading inductance is
brought in through the wave-change switch.
The secondary circuit
o T e inlenth cneues e
super-heterodyfie.  This unit can also be
convert any loop receiver over to
antenna, reception.
3 regenerator, two stages of
tuned ridio frequency. . Whea used with
the super-heterodyie, the antenna adapter 38

14-tube, 23-control sets a\‘e not
very common_these n pre- -
senting Mr. Silverman’s article we

That such a scheme is prac-
tical is best proven by the fact that
Mr. Silverman was actually able to
receive a number of trans-Atlantic
stations.

unnecessary, but as a \\:\\'c mn il helps to
cut out inferference. a super-
heterodne with 1 caciliator, 2 detectors, 3
stages of tuned frequency and 2 stages
of audio amplifiers.

No. 7 is an amplifier;

No. 8 is a 3-tube
R

swing in 4

maiy DX Stations. 10 Tade away.  Use por-

celai . insulating lead-in of Wire

gnmg l!vrnu).,h window 0 ¢ Tnsulate
coming through window to receiving

e m.:.\m (Leadcin is

at N Use No. 12

for and “B" battery con-

nections.  Solder aerial and lead-

in_connection well.
Keep “A” battery fully charged
and see that the “B" batteries
show, by test with a voltmeter,
not less than 40 v
ol tap, and not les than 20 volt
on the 2 See that tubes
are all in good condition, Last
of all, buy the best of parts and
equipment of well known manu-
facturers of tested apparatus.
CONSTRUCTION OF THE
DX SET

My receiving outfit js a home-
made 14-tube _super-heterodyne.
The wave-length range is 160 to
850 meters ; there are 1 oscillator,

tuned radio frequency, 3
stages of tuned radio frequency
amplifiers, 4 stages of audio fre-
quency. The controls number 23.
The average ‘might
despair of learning how to tune
such a set, but once familar with
e genis only will be r

i 1y onithe acn T E o
Fing to the ilustration, a wave trap
and filter, for cutting out code and inter-
ference, s a_regenerator, with one
stage of tuned radio frequency. The ampli-
e ciuedt & mos e v o

ges

transformer

at short wave-lengths
ges of “neutralized”
neutralized” circuit not

being regenerative.
DOUBLE-CIRCUIT ' ADJUSTMENTS

No. 4 is a tyorcirouit antenna_adapter
which a low-loss seri
Condenser, a \anahl uctance of very low
distributed capaci a fixed coupling
o the sccr\nrhry inductances, For wave-
Iengths of 160 to 480 meters, a small induc-

2z

The 23-control radio set assembled by Mr.

t used for local

The

& are numbered in_ accordance with the text.

9 is a_current supply set operat-
an_clectr socket of 110
supplying nd “B" power for

o, 105 an 180-ampere-hotr Slorage

“A” battery to_supply current for e

e

“A% batiery, are- s heary Guty B bar-

teries. No. 11 is a power loud speaker.

D Sl
Following js a list of somie of

stations that the writer has heard with &

receiver illustrate
KFRC, KBS, KPO, San Francisco, Cali-

statios
ing from
volts A.C.

7. No.

KRF Berleley, Calif.

HJ and KMTR. Los Angeles, California.
IV it KN Hollywood, California.
KOAC, Corvallis, Oregon.

KWSC, Pullman, Washington.
WEAP, Fort Worthy Texas.
WFAA, Dallas,
KOA, Denver, Colorad
KOB: Swie Coflege, New Mo
WINAD, Norman, Oklahomd
&= \cucnl]t, and KTHS,

Hot

an A nsipee, Canada.
CNRR, l\n"um, CxRe askatoon, and
CNRE, Edmonton, Canada.

During the International Radio tests held
in Japary the writer, in New York, picked
up station CZE, o City, Mexico
T by e veen tnct bt 8 e
momenfs when the amnouncer was heard. to
gy *Tfany Americans in the vicinity of New
City are listening to CZE. will they

our congratulations to Mr. Hugo
cahls pow wel e v

writer at once

e phone and de-

rtend
Gernshack of WR
Radio Inte rmum‘mlf‘
called Mr. Gernsba
Toeral 4he messase.
Tt might be of interest to our readers to
know dhat the Mexican station, CZE, men-
tioned in e article, has been received
15 soveal Droieast Tt b he sorie
ction of the country. Several let-
e been received in the editorial offices
of Ravio NEws reporting this
orwarding to Mr.
Gernabacle the groctings that Mr.
Silverman mentions in his article,
B et e
man, who finds
the Interflex circuit exellent for
distant reception.

easter:

ters ha

MEXICO CIT‘I LQN Loun

Editor, Rav o Ny
t may mxu'e:t \uu to know of
the_results which I obtained on
an Interflex Four during Luternar
tional Test Week. On both Tues-
(l:l‘« and Wednesday m"l\, about
1330 P. M., 1 plainly hesrd (on
lhe ‘phones) a violin solo, but was
prevented from h aring the an-
nouncements by “bloopers.” Ac-
cording to my ul(ula(mns
stations were
n( between 36’ '\1\(1 373 me{(rs
On Thursday, I received nothing
after 10:00 P \l but on Friday,
atl up Mexico (v\\
succeeded i n\ mmma it on the

component

ang
speaker with such volume that it could be
away.

heard 30 feet The announcer would

sy, (Teis is CZE, Mexico City/Lgnd then
“Mexico” about 10 times.

depmed from fhe printed instructions

somewhat by using a variocoupler in place

of the special coil, theostats in place of ame

perites, and an adjustable crysial. 1 am
using & two-wire aerial, S0 fect long and 27
feet high, running east and west, with the

leadia S0 Vet < e 5 e D
for a ground.

DX record was

S

Feielved dnthe speaker, about 2. month ago.
Rovert L. SNYDER,

5 Clay St., Adams, N. Y.
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rms of
e r\nvvm!
Hown. violators of the radio Jsw:

Fig, 2. At the right may be seen
{noiaterlor view of the” portable
broadeast station, the exterior of

Cotral the
tramamiting. fubes.

SSITY, the mother of inven-
tion, has caused the appearance,
recently, of a number of portable
broadcasting and . trouble-shooting
stations. These adopt the precept of Mo-
the star will not come to the
broadcast station, the broadeast station will
g0 to the star.

ilsstrated the portable
ammer Brothers’
motion pietare studi and radio, K
largest of jts kind built to_date.
ce has issued call letters
GXBR on 108 meters, 250 watts of power.
The set has been operated under all con-
ditions and_has proven its reliability, It
6l 2 Tong-felt want for a station on il
t can be run out and set u min-
ntes' nofice; and can be made ready to send
es5 than Hiteen minutes after reaching

its destimtion,
apparatus

mouited o0 a Moreland
ol £
long, bebind “ihe dash, and 1
mpic. room for the four pancls W
and the sransmitter i
The antenna system con: |
two collapsible towers which fold
down against the top of the truck, [l
and when extended reach the [
heght of 45 fect at the high end
—25 feet at the lo I
are brought down in_a fan and
fastened to the lead-in insulator. |
The counterpoise runs around the I

!
top edge of the truck, being left |8
open in_front. The ‘transmitter |8

Hartley

maximum _amount of
coupling is used
keep the wave steady
and sharp. The an-
tenna circuit is detuned

is of 250 watts, using coupled
it. A

the 250-watt modula-

eech am-
plifier is coupled to the
modulator by the use
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Music on Wheels

By JOSEPH' RILEY

A few years ago an efficient portable receiver was a curiosity, and a
rarity as well. Today the portable idea has been extended to transmit-
ting stations of fairly high power. The two portable transmitters des-
eribed on this page are not freaks. They may be relied upon to operate
under all conditions ; and one of them is used as a constant adjunct to a
fixed broadcast station on the West Coast. The other is a “radia

sleuth,” as well as a portable transmitter, in government service.

On this panel are two volt meters, one for
cach generator. This enables the o
to read both generators separately, which is
necessary when running them in parallel
rth panel controls the entire power
supply. When all switches are in the up
Doshion, the batteries are on discharge, whep
down all are on charge. Four hours of
steady ‘service is had from one charging of
the Dbatteries, Jelly batteries are used
throughout, both for the generators and
filament,

Particular care was taken to run all wires
in the truck, whether from batteries to tubes,
or from oné patel to the other, in lead-cov:

all of which are grounded. This
kmp; ,.ny “radio frequency out of all the

‘Radls GXBR. wasbuilt for experimental
purposes, and to tie up with KF WB on 232
meters. ' In_testing this station out it was
Tound that i Seschod & ciess of Tabuernin

at had been overlooked, the radio amateur
ind the BCL who make it a business to
listen in on the low.

"This portable truck il be used to_ broad-
cast all sport vents, musical entertainments

of transformers. This stage of amplifica-
tion is very much like the ordinary
Teteiving 0, st that et iornecs
are built to carry 1,500 vofts and the added
volume of voice which is needed to modu-

and programs from (heatres using Warnes

Tate 250 watts. Brothers' pictures. These will be. put o
The input mnel - ta stages of power  the air on meters, and picked I by

amplification, gage when  \Wamer Brothers' station KEWB,

Reened: These Vages are Impedincicouplel WA
fo give btter and dearer ampliication e e e e
eliers ot (o0 el Of SHESy o fons and rebrondcast KEW on 108 mecrs
S Spcch arspliber, A 500,000caha,  Hons e el
potentiometer gontrols the volume of ‘e QS e il g
e gancl A jack and plig ranenentfrom dhose who b heaed i on tha wave:
i5 used in all circuits 0 st the i
rent o mironhones may be e a0 8 i and mounting was built at
St i provide for changing 110 o1 e WILE Brothers Suds nden e
e ectrical
o station

Wil be rebroadcast on 252 meter

supervision of Frank N
ate panel gontrols the power for | dicer of the studio, and T
On KFWB.

the geherators, his are mounted

Work for New Radio
Detective Car

Fig. 1. The portable broadesst. stat By George F. Paul
Fows elonr s wed m"conjuncum\ 7, eine

With station K OCATING  lek i a power trans:
"’3“",;:*‘,?.,:!‘1‘;‘@‘2‘:5, . L mission_line may sometimes

e on the ether on 108 meters a puzzling matier, This was shown

KTWB rthmidmﬂi the vrﬂ recently \\he’n the new radio detective car,

R o 252 Stk iy, shown in Fig. 3, was called upon to make

‘sets listen 1 m Iur the short- a special trip from Detroit to Charleston,

W. Va. Th k had put all of the

ccivers in Charleston ot of con-

mission and this fact had so. infuenced

i the focal e of radio
i, sets that practically

Was being

i T
< -\ ‘This car contains all
of the apparatus need-
ed to locate radio in-
terference or unlicens.
test

station:

wave-lengths and to

i = = PorTABLE RAWO STATIOR 6XBR! Bl cxamine amateur ope-

tors.
'”“';'3 E‘F‘Fm?’&‘.}‘z“.‘}rﬁ}'“ Y/ i There are three

one for shor
lengths down to

meters, one induction
receiver to locate leak.
(Cont'd on page 1484
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Short-Wave Radio on the Pacific
By CAPTAIN H. ). ADAMS and F. C. RYAN'

Here are related some of the most interesting experiments and zmr yet made on the wave-length

of 40 meters,

These tests were conducted between station

FX1 i

awaii and the yacht Kai-

e S

ONOLULU, the “Cross-Roads of
the Pacific,” famous for its uku-
leles and hula-dancing girls, is now

recciving prominence throngh its
short-wave radio
Fonolulu has been very closely associated
with the development of radio beginning in
the carly days of sparks with the inter-island
etione of ‘the Mutual Telephone Company
Tollowed by the linking of the islands to the
mainland by the Poulsen arc system; and
toda the high-powered stations of the Radio
orporation and the Navy, relaying between
o e B
R
dhe Army Signal Corpe xperimental shori
wave station FX1, on 40 meiers, has carried
the hame of Honolulu by radio-to Joh
burg, South Africa, to the MacMilia
dition in the Far North, to the mulmpm-
r East, to our Angl
e
and the Argentine, and to amateurs through-
out the continental Unite s
The arrival of the Pacific flect in these
TR o
personnel at Honolulu to the reat inherent
it Short-wave
R.

e

was station cquipped with 3

Santa Moni
S connection “with the first trans-
continental short-wave tests, and at that time
2 member of the Naval Reserve on duty
with the fleet

ceiver is of
detector and two

the Snell type, using
steps of audio” frequency

ngle 60 feet
sk 1..,.k e e
“used in comjunction with 4

fadiating system,
of 120 rs. The third harmonic is util-
fzed_for 40 meters and the fifth harmonic
for 20 meters, ntenna current is 22
amperes on 40 meters and
20 meters, measured on_the
side of the antenna leading coil.
detals wil be found by a study of the ac-
companying illustrations.
HALF-WAY AROUND THE WORLD

Beginning operations early in July of last
yai, at first reaching, amateurs on the Pa
‘oast and in the Middle-West, and then
il oeiog b e ohigs o

o all parts of the United Statcs, Station
eard at night by Mr. Ple
Jnm,m,bmu South Africa, a distance of
iles, He reported by card {ha our
legraph signals were so loud
heard throghout the  room
consists of ctor and two. audio. fre.
quency steps of amplification.
o-way communication was established
at might in August with the MacMillan
Arctic Expedition, 12 degrees from
North Pole. Congratulatory messages were
exchanged between Governor Farrington, of
the, Territory of Hawaii, and Commander
Macitly 5
ast July the yacht Kaimoloa, carrying on
\nmrd the owner, edford R Kellum, and
y, of Honolulu, left that port on an ex-
fended trip nto'the South Seas.
Mr. Kellum, cognizant of the wondes ful
possibiltes of short-wave radio tlegraphy,
had placed. upon the Kaimoloa a_40-mef
transmitter’ using two 250-watt_tubes.
yacht also carries a spark transmitter op
ting on 600 meters. The aerial 1s a vertical

e

The

cage 60 feet in height. The antenna current
is six-tenths of an ampere.
TESTING RECEPTION IN THE SOUTH
SEAS
Fred Roebuck, the radio oper: the
Kaimoloa, using the call letters KP(‘H has
been in mighily commupication with Siaton
FX1 in Honolulu on 40 meters. A great
number of personal es have been ex-
changed between M. Kellim and his iriends
u, even though he was far in

signals from FXI, h
states that, at night time, at a distance of
300 to 500 miles, the usual weak signals
pecaliar to short wayes at close range were
From 500 miles out until his arrival
at Fanning Island, 1,100 miles from Hono-
Iulu, the signal strength increased rapidly
and became very loud. - There was very little
interference or stalj
prearsanged schedules two-yay
ted during the day,
e e Faa
Tstand. There was veiy lttle or no differ:
ence in the strength of the signals as com-
i

o

pared with o

eaving Island, the yacht pro-
ceeded 1 Tongatevs, ot -Penrhyn, Talknds
2900 miles from, Honoluls, located in lat
9%S, lon. 158° W. It was obse hat the
Sl reiained the same and
nightly commuunieation was carried. on with
periect regularity.

The _ photogeaohs
S o the A

i

on waved m,um nl 25 %

Photos rmrrh \
Corss,

f Signal

bt was sailing from Penrhyn
, and also when anchored in
00 miles {rom Honoluli,

the s

Tslands,

the results remaing
Leaving the Society

the boat
sailed otonga, in 21° soith latitude,
Palmerston Island and Nive in fat. 19° S,
Ion. 169° 55 W. Rocbuck reports FX1 sig"
nals as the strongest issuing from Hono-
luly, with practically no fading or swinging
a enise in the Samon Tslandsy
e e e
Sava and ‘the i Islands.  The operator
expresses the opinion that there s not the
slightest doubt communication will
o vtk £X) et The re-
mainder of this long South Pacific cruise.
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$75.00 Prize Winner (n the

“The Fugiﬂve” Radio News Play Contest

CAST OF CHARACTERS
@ chiauffen

Fraxx, , his wife.
T

Auen_(t lelephone)  Lintock 4-10:5
please. Yes, please. Is this Sarah? This
X Rlice. How do you do, Sarah? You
didn't come in this aiternoon, as you prom-
ised.  Tomorrow afternoon surely, then.
Saraly Dy Eranl come back 19 the house
there?  No m awiully nervous
you low e e s

ago, You haven't secn him since e it
ten this morn e L en he
Ny
machines on the road now. Yes, I know I
shouldn’t be nervous, but what in the world
can be detinipg him?_He hasn't clled o

Il give

L hours,
Bl = wng i evening.
‘ith catcl in her voice
Senit T gt nabieg IV T phees e,
a Happy New Year to you.
Ve Y

celebration out-

Yes, Sarah, the children are fine
them {o bed fong ago, but they keep i
for daddy. (Knocks at the door are heard.)
Sarah, some one is at the door, and it is
Fred, T think. Tl say good-bye now, yes,
good-bye, Sarah

B wish you a Happy New Year
Alice, and to Trank and the boy
crowd delayed mé, or T should have e
ere—

Auice: A very w Year o yon,
Fred, I'm very A b e been
very lonesome all evening. I've bem wai

ing_for Frate for the ast five
cerfuly)  Probably. the crowd
Bk i ey e
nervous. There is no need for that.
knows how to take care of himscl
Autce: 1 know Fred, but five hours is
long time, and. there ave 3o many machines
on the road no ople_are celebrating
too, and maybe driving a little less careful
than usual. (Nervonsly:

T do hope nothing
has happened to him, he hasn't called up or
anything

Frank

Fran: Oh, he was driving then?  Where
4id e go?

Ax e went to Lindsay at ten on some
business for the boss. He should have been
back here by six, and here it is
{ get more afraid cvery minite ({,('Wmnu.
liard, m»h‘dr‘ or New Year's
Ey B 0ol i e v
this o——

Vhy look at the worst side of it
now?  Brace up and enjoy the noise outside.
Let's turn on the radio,
will be back here in a jiff
Been heavy s the road ‘and e couldt make
time, that's all

ALce: T wish T could brace up but T have
a terrible fecling of dread somchow. Es-
pecially since the fortune teller told me
e uid
never gone to her.

F; {old yqu not to place any faith in
fortune tellers, You shold 1
attntion (0 them, T tune i on the

will be a little diversion. (Radio music
Lo for a momen

e, that's swell music they are broadcast-
ing tonight, isnt it? Listen to that jolly

crowd outside.
1ce: 1 can't enjoy it, my head is in a
'l go 3 ome tea.
wep: Not now, Alice, thanks. Listen to
e program for a while. There, the an-

th
nouncer is on now. (Short pause). You

By JAMES F. CONWAY

heard that? ays a dangerous criminal
s cscaped from prison, at Lindsay, has
killed two men while trying to take their
machines, and has wounded a third while
ascaping with his car! s should
be on the lookout! (Music on the radio
again.) What the e Alice, you look
pale!

¢ killed tyo men while trying to
take. theie machines|  He-he killed two
{erying) men while trying mfrk ake—
the Frank, Frank, Frank. Oh Frank,

Gl a vy i
go?

®ED: This is all uncalled for, There are
thousands of men with machines. Why

should it be Frank?

“THE FUGITIVE” will be
broadcast on Monday, March 15, at
11 p. m, from WRNY, the RADIO
NEWS sution in New York, =3
enacted by Il cast of profes-
sional players

prize  winners he
| RADIO NEWS Biay Contest will
be published in subsequent issues of
this magazine and similarly broad-
RNY.

Oh, Oh, it must be,
S s
B Ok F e i e e i b
when he ditdid—didat call me up, he—
always did

RED: \vou m.m not allow yourself to
think ¢  don't you forget it
ot s e ! Do e e
on again; he is'giving the names of the men
—(a short pausc)

You see he said Bailer and Bellews were
the names of the two men that the convict
got—letters and cards were found in their

so_the names must 2

Oh, Oh, Oh, I'll die! He said
Bailer, but he got it wrong, it's Taylor, it's
(gasping) Frank! It must be Frank, Oh,
Oh

it must

: What's the matter Alice, don't—
don't faint—there—there—she has fainted,
there now rest on the sofa. (Nervous)

Bailer is pretty close to Taylor at that. 1
guess I'd better get her some water. (Noise
outside slowly dics out.) She'll revive in a
minute now, cold water is good. s has
been a_terrible evening for poor Alice, Lo
Twish Frank would come now. Alice—Alice
—wake up dearest—; right.

ce (now s20i0719) G T
Frank come back

He'll be h:'rc soon now, sis, don't

fret any more, it isn't good. Have some of
the water,  (Radio music olgas agoin)

ce—she'

L1cE: Oh, my boys, my boys, are they
safe, ars they safe?

Frep: Don't e Alice, rest awhile
The boys 2 slee

Aute (oving)s Tmust seethem=Oh
1 50 weak. (_/4)mg out)
Friv: The rad;

s beautiful in con-

trast {0 the excitement uwdt and outside
tonight—gee—I wish come
home, she's freiting a ot B\\\—Lmt—B.nlcy

1 pray

ailer—is mighty close to Tay
jsut true.  Hope should
Auice (returming colnly)
saying, Fr
Faes:. Hope should spring eternal, against

string cicfoal
What were you

any fear.
Augc: ' hoping, Fred, hoping. - (New
Vear's racket i heard fuintly.)

RED (‘.\«»Zwmml\‘)
dmrs outside! i

open the door.
¥azn: Why, hello
you been m..mg ou
usly) :

gla M )ou 8 nm

T steps on the
him—It's him—! Il

Frank! Where have

rank, dear, I'm so
Happy New Year, Fred! T've been

buw‘ it : Sanbicd all eveningt

sy with a jailbird?

e worried about you—

but T so_glad nothing happened:

Franas: T tried to call up but the ling vas

g T ot cloc

¥ eaptored Rader “the n)ml[t and turned

Bim over to the Lindsay police

LICE (rmmrmuwmh)
hoy

You

up\uud l\mkr' But ho
(Contimed om ige 1476)

{hlice: by o, ch, Tl diel He ssid Bailer
bt he got it wiong! it Tayior, 4 Trank! 1¢
¢ be Frank. Oh, a1 ——
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Radio Developments [n Pictures

A SIGN OF THE TIMES

At the left s shown what is, pechaps, the only singing

g I ristece hlc adee e s endlo coloany 1

o pel i R e e e bl

Sorer” ¥ spey for el says e Taventor, “even
¥ this sign s 3 Iyr

NEW RADIO MAP OF THE UNITED STATES

‘ons are far apart. © Harris & Ewing.

RADIO TRAIN CONTROL

This is a roadside unit, used in the system of train co

ol pictred t the boitom of the Dage to rtay sigaais
eceived from along the line. © Fotogs

RADIO CONTROL TO AVERT POSSIBILITY OF TRAIN WRECKS
The ilatration st the lower Iet shows the specd. goveraor which is atached to the pilot
o

frack shead, whether clear, cantion or danger. Signal s the e eon

tlon to the engineer. © Fotograms.
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Views of the New Super-Power Station WJZ

WATER COOLER FOR VACUUM TUBES. This huge
swater cooler, which is capable of cooling 100 gallons of
water per minite fs uscl for e purpett of ketping the

2t an cperating

rection the switch is opened.

4 GLOSEUP OF THE 10.

MOl e

apparatus of the transmitting’ station. is controlled from this on

CONTROL PANEL OF WJZ. Every part of the complicated
panel The man on the right js halding one of tho 10 o, power

GIGANTIC VERNIER CONDENSERS. On the Ief is shown

4 pair of air condensers which are used for sharpening the tuning

of ‘WIZ. " They operate by varying the separation between the

plates and are verniers to the big condensers, the plates of whic

can be seen in the extreme right background. The verniers are

operated electrically by small electric motors. ~ Photos € Kadel &
Herbert.

e
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WRNY for New York Uisitors
By CHARLES D. ISAACSON*

RE you coming to New York? Then
at once to visit the
i, Neva s o b The Hoose:
velt. You will find the hotel one of
the most beautiful in the country; and
there you will hear one of the ery best hotel
'hera o3t | | orchestras "I have ever know
e Orlando’s Roosevelt Concert Orchestra, un-
der the dircction of Terbert Sebuman. You
have doubtless heard this orchestra play_to
you three times a week through WRNY.
Here you will also see Ben Bernic, and
lance syncopating_tunes—that s if
you smv at The Roosevelt, or dine here in e g
the ut quite apart from that, e
please take this as your invitation to visit
the Rapio News Station on the eighteenth
floor, also the Rapio News Transmission
Room on the twentith floor. We will be
happy to meet you and to greet ou
vill always fnd something lmppvmn;_ and

EMiTo ORTEZ
‘Spanish prima dor

Ao rumr(:“

o
imantic Spanish
melodies which have.
thrilled thousands.

find many celebrities on hand. S Potansky
WY Tolks Wi be Slad to- write you at St o
any time and give you any minmm\vmv you
for "WRNYS 2| | desire in preparing for a visit to
artistic. tempers. FOR LOVERS OF DRAMA
By the way, are you listening in
night af % fhe Radio Theatre Tndex?
= B o 13 New York e a1 =
N valuable. Everyone who comes o the me-

tropolis, of course, plans o attend the
theatre, and does not want to waste an eve-
g on,s production that is only fair. The IR,
Radio Theatre Index will give you the e Piano Danc
o ook b oy Bk
plays you want to sce—where they are play
uvyxi its seraioa of g ing, the members of the casts, the type of

themes you know.

the way of

e

Out-of-towners are asked, at this point, to
with o the Brogram Director and tell what | [CPymt Sty
{his Tndex means o them, and how valuable | | &35 33T
it is proving,

THE SHOPPERS' ADVISER

Another maturc a( \\YT”\\ ﬂ\’\l is_par- JSeries at
lvc\uhrlv valua visitor: w York
{the Radlo Seles Analyeis.

Visitors to New York want to bu
want to hny the best things that are offerec
and get the best values; and every morning

hey

e sy WRNY is now selecting the most interesting
This Km(a’].me offerings of the better grade department
pianiste_is stores and shops, for ﬂwc benefit of the
"m,"‘»,.,;{;ﬁf{‘ women particularly. _This service will en-
Eoliyh oeleving able those who are planning to come to New
atter i York in the next few days to know just
[auher st WRNY ] which stores to shop at, and which stores
are offering the thm;z; that visitors are
it 7, Grocaman] | 30ious to buy. TonuALo sAPID
You' have GUIDE TO THE CHURCHES The' veteran oper;
Magasines's For those_who scek religious information
ular booke resiews i
. beclc e (Continued on page 14

MAURICE SCHWART: S
T 8mmois direetor of the

dmm Finkel, M. D“'
e )

KENYON CONGDON

o recently made
i e radio oty St wRRY i char. ate not the
from WRN acter as ““The Meshulac} Least intercsting of

Supported by his cast o e

Congdon possesses.

o baritone volce of features, He tells

what foods suit

for the radio.

*Program Director of WRNY.
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“So’s Your Old Ghost”

“ ND what's more, Buddy, you can
take my word for it, that was the
slickest game that - cver was

dop

“Ts that s67. Well suppose you tell me

all bout it Got the'time?”

say, what yer tryin' to do—slip us
deiins i on e
ay off i1 T80t nothint to do and the whole
aight to do it in. Hey, Joe, make ours the
same!

This last was accompanied by a look of
inquiry in my direction, which I as silently
answered with a nod. Joe, the man of all
work in Red Mike's safoon on Ninth Ave-
iy in the town lnown £0 the world in g

ol a3 Manhatian, brought two glasses fled
with something that Mr. Volstead would not
consider "good” beer—but we did.
is_excellent beverage that had
drawn me to the Title b
thirst parlor that rain;

r less arduous
paper downtown even my comfortable bache-
lor quarters had scemed to be lacking in
something and 1 had braved the clencats to
Sesk relaxation refreshment—in Mike's
T'had brought along 2 book and had read
about an hour, when the door into the b
had opened and an ugly head with a battered
cap had been thrust in.

e e simi-
far occurrence was_then across

the pond doing my bitowin e Signal Corps
as a radio operator, and had been located for
some days in a_sector

i Tively.

that was, to say the
One ‘night when
as it

ed open
“tin derby”

o
in \wlh the

“Hey, Buddy, 1 seen your light
was passing and thought you'd like to s
we was retirin’”

“The hell you say!!

He looked astonished—laughed—
ished.

d van-

By MARIUS LOGAN

Hoverer llm

sentence had been a great
My equip-

help—:
Bl e L
sages were jammed and garbled, and I had
received 1o _orders € retirement.
r destroying the necessary things in the
shack, T Ieft 5s. duickly as. 1 could and
caught up with the retreating company
Later on I looked up the little mw who
had really saved me—for
started soon. after we had left—and: found
that he hailed from New York too. Pat
McRosen had be o and raised in the
neighborhood of Ninth Avenue and Twen
third Street—and all the world know
that means. he was_hard-boiled, but
like most ten-minite cggs his shell was the
hardest part of him.
So when the door in Red Mike's opened
SR T b heyl T
“The hell
Pat took a long look at me and then the
rest of his poorly-clad body was dragged
through the door. He was short, just an
inch or two over five feet; with bfack hair,
that at the moment needed the attentions of
a barber; eyes that were never still and gen-
erally shifting pervouly from lace to
one car distinetly of the cauliflower type, and
what Jeifhed. pn) essors of human nature
would call a weak chin. His clothes were
hand-me-downs and he seemed to be on his

s
t down, Pat, and have one on me”
fuvited, “and tell me how the world's been
treating you since T left you in Brest,
Story was like many others that have
hcu\ “heard all over the country since the
ose of the wa; work 15 be. had.
P just a step around the corner—
so he had resorted to the only thing he
knew how to do at all—the u)uhdcnce gane.
And it was here that he seemed to take on
en he started to tell me about

smnpnn« the glasses’ contents, “after

ming around the country for five years and
0 B el L hoits By oy ald
e o ab: o
¢ than I was doing nothing, so we
s our skulls to see if we couldn’t pull

skirt in tow that was one
et el S e the
goods [url ck.
my gawd, she sure had plenty, And there
was & Tritod of Solly's named Mat Frankel
that was a_classy boy with a smooth tongue
and a swell line of society patter. When he
worked, which was't azy-oftener than be
liad to,' he was touring the country in vau-
deville as & ventritod
Well, Mat and Sn“y I-ml been playing

with this here ra sit and_fool
around with the thing e
should have mu doving_out something to
collect us some. t had worked i
o while, when e e W
Sort of on the fritz, in some big radio fac-
fory, whare he had been with a guy that had
been playing with these here short wave
you know, down around five meters or so?

"Where did you learn 5o much ‘about it
1 mtunqn(‘d

Pat?

e-head. ~ Play
e lmml e

about old kid radio. But listen and pipe
down. These two bozos they finally get a
set. working—and working good, what T
mean—on five meters, e used to send

e s N
it from my room over to Sally's and it sure
did work g
sty i s s
and she pulled the one grand lite idea. We
wes to sent & place in z clasey dump and fix
0. like 4 spiritualisbs. dive—you_ know,
]mv\gmuw iRy
deep ‘carpets—low_ lights_ and all the o'd
e was to fix up the radio so
Hm “we could send and receive messages
om there, the dope being that we could
(Continued on page 1438)

y parks him carcful in the
Chair and brings the lanp
zunlx the mike in it nearby and
they is all set for the pariy””
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The Radio Watchman at the Gate

By Dr. K. SCHUETT

In nearly every large manufacturing plant trouble has been experienced with employees carry-

ing home small picces of metal, instruments, etc.

In Germany a large manufacturing plant

has prevented this by installing a radio detective, as explained in this article.

URING the past few years, and es-
pecially since the war, it has been
found necessary by the management
of many fa

Targe factories to maintain
a close mspeman of e crployees witn
the latter pass irom herwise the
dishonest clementy A“ a)~ Gt
would be certan o selas the opportuity ¢
Carry away tools and valuable smal articles
of manafatture, cither completed or ety
so. 1 i abviously impossibl, because of the
time and labor uld ‘be requxrcd to
o 5o, to mae & search by hand:of the en
e ok Joree and mccuﬂmal processes
of examination (“frisking”) although such
can be devised, require apparatus entirely too
Cxpensive, and are ineffctive to produce the
desired certainty of res
wever, two

R and Ricl
¢ ko it s deimis o

-t apparatus by means s which, \\'ul\out

mum,: Drs.
eipzi luve =

THE COIL AS A DETECTIVE

This examination is effec the change

of pitch in a telephone mmm which is worn

by the person wh is charged with the duty
ng out the m~pccnm\ he

erbinds theigh s

FRote: as shown . the illustration

s taken from a photograph of the

German factory, where the

s article is in suc-

vLe( or frame-

through which

in single file, is

the workmen must pass

constructed 10 enclose and supgort & ol of
o

cuit, on this page.

Giagram, is s adapted to, the coll that they
form an " oscllating _circuit, inductive iy
coupled t

containing a generator
of .mdvu»rm.mmy currents (No. 1). This
Grauit 35 broughe 4o estilation | the ssme
maaner. that rier-waves, of radio
Erteicast stiony wuh their higher ire.
quency, act upon a radio receiving set tuned
to_a critical point.

he number of oscillations per second
(the xrcqueuc\) ia 80ch & cloved sireul de-
pends upon , the size of the condenser

Sl its Foustau it e uslty s o
e size of the Soil, OF Tore prop

erly, upon
its inductance. Ii the latter is increased by
adding more turns uency is dimin-
ished, the-oscilations will Tall to 2 lower
xrcq v, and consequently a_telephone re-

ceiver connected in the oscilla
givesa note of proportionately lower pitch.
“MAGNIFYING” THE CHANGE IN PITCH
The inductance of the coil can also be
or other

steel,

akes an al ‘magn
force emitte This pranciple,

e use of which in the construction of trans.
formers is_familiar to all constructors of
Ta zed in the detecting appa-
gate coil, to learn
ass through it have any
meallic substance congealed on ther persons

Tt will be obviovs that the change effeced
in the uummm 'of the coil by & piece of
metal which is small in size, in co m[mr on
e R e o ed wicket-
e W

This illust ows
iy S e

s workmen passing through the
e an b L e b tha e s

detective, which

as small as one-hundredth of one per cent.
Fhe resulting change in the pitch of the note
heard in the telephone set would in this case
be entirely too small to be detected without
the aid of some further electrical appliance.
This, however, is provided in the following
ingenious manner.

PHONES—,

AMPLIFIER

AUDIO AUDIO
Gate/ FREQUENCY FREQUENCY
coiL GENERATOR  GENERATOR

Above s shown 3 e e
B eh et i s sl ensiston
i the accompanying text

a second oscillating circuit,
sithsa ther
impulses
abaut,

connected
r generator of audio-frequency
2), oscillations are brought
aving almost cxactly the same fre-

quency as those produces

i (hﬂu’mg . pitch from both, | It '8
great deal lower. This phenomenon is akin
fo that produced by playing two organ notes
of low pitch which do not harmonize; t
“beats” esuhm" easuring_the difterences
of their frequer

What lumm)b 1 that.a wave at onc of its
amplitudes (highest poiats) is weakened by
the Second soumt ware, another ampli-

ude Js strengthericd by
Swie s S e
upon the ear occur at greater intervals ;
this produces the effect of a greatly-low
piteh. The periodicity of the beats, \\!nch
Consttutes” theirpitch, becomes o oot
ighest as the frequenc.es of ¢ Soun
waves e
s Dty Bl
very slightly increased

[Thus, if we tune the two circuits of our
e about a be
of definite nd mm mmdm saio the
gate coil a piece 0
the gate-coil circut is o e result

Z

o ert 1o
the original sound only e e b ot
n removed from the field of the

OPERATING THE RADIO DETECTIVE
In the illustration which accompanies this
E e
whic

lc (v\o circuits as descnbcd and notcs Hm
ach man pass

sitiveness 1o the presence

by the tse of this appa

ratus, is astonishing, Even watches and keys
(Continued on page 1493)
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JAPAN
Starting the
Young in
the Right

Path.

sting i8_seizing
the imagination of Japan,
and an_effort is ~bein
made 1o _cultivate the
youthful Japanese mind
i radi tters.  The
principal of the Taisho English School, in
Tokio, is training his young in'the
writing of prose and verse_especially for
radio broadcasting. He has formed a world
radio_league and wishes to broadcast “the
worlds dear children's literary articles for
che Japanese children”  The ferary at-
tempis will be transmitted in English from
the Tokio Broadcasting station.

Above is shown a wire designed especially for
Coils thit have to be space.wonnd,
fary wire this i rather diffcult,

obtaned “her sindea - i, manybe
st evenly on's b, with {he sroper space
g “due o the thread. | "
E@ ITALY

A concession fas Tately
Ies e b 0 Tl
fan Govermment to a Mi
Jan company to cstablish
six radio transmitting
ceiving stations, in
connection with electric power stations, an
mer and local distributing sta-
purpose of the installations is
to transmit by radio operating instructions
to the engineers in charge at the different
stations.
The concession, which is to run for a
period of ten years, authorizes a wave-length
meters for two of the installations
and 1,750 meters for the others. . Messages
are to be only transmitted between cert
hours, except in the case of emergencies.
This is said to be the first installation of
this kind in Ital

Electricity

upply
Control by
 Radio

A pew idea in erystal detectors it shown in the
Sccompanying illustration.  In the fret place,
e crystal element has a flat surface, composed
yery, small crystals mounted

fron of & panel; high eficiency ia claimed for it

% GREAT BRITAIN

No fewer than 1,574,572
Listeners now hold licen-
ses in Great Britain, so
that a recent estimate of
ten million listeners to
British programs seems less extravagant than
it was at first supposed.

Increase of
Listeners in

. Flewelling with |
! Radio News |

Ranio News announces the addition
to its staf, as a contributing editor, of
Edmund T. Flewelling, well
knowu as the inventor of the Flewel-
ing supcr-regencrative circuit.  Mr.
um(um,, was awarded a silver cup
at the first Radio World's

n
ign
M

cessfully opened the Radio Show by
his short-wave transmitte, lnking the

lquarters in

sions _effe
building.

Mr. Flewelling was one of the in-
corporators of the Radio Manufac-

turers' Association, and has served as
tecl adviser to many

is articles will, among other
things, tell of five years’ tests of radio
reception from an automobile through-
out the eastern United States: and of =
the results of researches made during

ethod ‘of securing radio  frequency
amplification, whose _influence upon
radio_development is at the present
time impossible to forecast.

A waterproof radio set, designed espes
icboata” " o emezyencs s shor
above i

Shipping

cering Exhibit racenﬂy held
in' London. @ Wide World Phot

=

Street Cars

GERMANY

The disturbance of
radio_reception by street

/s is being system-
lly studied in Ger-

The Telegraphic
Rt s e el
gr more partcularly in Berlin, and has found
that it is not the ent but_the
ot it B ety respoasie
t was found that when the lighting cur-
rent was increased, from 0.6 amperes to 2.5

| Interference

o, gl sheostat, shown in the sketch shovs,
is dosigned o
panel.

‘e pancl I8 necessary for the  mounting
of this instrument.

amperes, the noises practically ceased, owing
to the diminished voltag

nother remedy, frst tried at Halle, was
U condensers_of

where rolling contacts are used;
it not in Frankfort, Brandenbury o Karis
ruhe, where aluminim sliding contacts are
fixed to the cars. The Frankfort Corpora
tion tried. substia & carbon for alumintmy
and fornd it benefcial, beskles being cheaper,
e eI
eauipped with condensers to cut down inter-
ference.

The casual reader of
the foreign radio journals
be disappointed in

i searh for noteworthy
b\\t he will be
rm\ardcd hy e many literary
gem the sales talks, for the
average European manufacturer ‘pays the
prospect the compliment of endeavoring to
speak the latter's lansuae, when he wishes
to trade. lo you think of this?

e furnish my o apparats
types, thousands of are used in Ger-
many, best approved:

DETECTOR RECEIVER
with or without inductive coupling for all
ware lengths
AUDION PRIMARY RECEIVER
with foil regeneration
AUDION SECONDARY RECEIVER
with fine taning for ware lengths 200-900
(Continued on page 1495)
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all About ““A” Batteries aqd Chargers

i
‘courtesy of Fansieel Products Co.

preparing the material_to

HIL]
be used in this article, and thin
about *A” bat general, the

riter rec mm “the days when

A battery
the radio, experimener’s laboratory
was this?” you ask.  Alor
ginning of the World War, or a
to that t

the varions neig

“Wher

Tittle

rimenter's. labora

an  sing a curre
or less of a scarcity in

g abot the be-

Great was the G tomishinait of
hbors when they were

By A. P. PECK. assoc. [.R.E.

creabed when thiey Jeiehfomme fhai oo
electri

used at that i the
“ling that no_local source of
cutrént was. enployed, | This was because

the greater part of the reception at that
time was accomplished with crystal det
tors, of the type just coming nto promi-
nence which did not require the use of ba
o T Rt et piem
and silicon types.

Today, however, batteries are the most
common ‘sights to be found in experimental

nerally speaking, there are.t
ypes 0F baterlet o ot them being the
battery, and in this article we will deal
i T ool i
set in general use today employing vacuum
tubes, for the reception of radio signals or
programs, uses an
Blaments of the tubes. This i
only fun
Fis. pfoperiy. e abtion of
In order to make a va
D  of tube that is in
general use, it is necessary that a very thin
wire, sealed within the tube, b heated to in-
o umd(g\.u)cc. and this mplished by pas-
ot of clectricity through it. The
e

n AR aitery

n - cuabley the tube to operate. { course, the
Giher baieriss are just as important as the

= I scusion of them

to'a future time.. Af the present, let ts con:

e cern ourselves only with the items mentioned
in the heading of this article

ushered into an_exper tory,
and were aflowed to listen to the dots and Vhen we the way in which

dashes of the various .mmwm,u Yoo vacum tube operatce, as hitherto deseribed
that were_received ystal detector in this department (Rapio News for S

et Usually the first question asked wasi tember, 1025—page 314), we find that the
Vhere doas e electricty come froms" “A” battery, or the source of current for
And then their astonishment was further in- the filament of the tube or tubes, must be

Fig, 6. Above is a view of the bulb type

cover is removed to display the rectifier bulb and

With praceicaily il char

Fate of charge.

* Radio Editor, Sciexce ax» INVENTION.

o ilutrated i 1
escent regulates the

of charger,
‘he incan ight
e, full and complete directions for their opera-

hded by the makers.
Piiotos by courtesy of Gen. Electric Co.

very consiant in operation. or giheryise the
suffer separate
of Vva(rcrw~ xmf been
adopted_ for general use in reception
o e i e
cells and storage bate
DRY CEL:

Dry cells are in use md.u mainly because
they “are convenient mpara-
tively Cheip Tn st cost ad do ot have
to be recharged. When run down, they are

in

thrown away and a new set How-
ver, in the long run, a tery is
oftenfound re s because
it is always on hand, can be chargol readily

ly flow

and cheaply and delivers
of cursent. However, in s isclatal locatiies
where commercial ical current is not
iR e G

cells are found to give very good satisfac-
tion. Yaa should always have a new set of
dry cells on hand before the old ones are

Tl
Th cipal way of testing 8 dry el
ol i e xl\v only, practi y for the

]
s 16 measure the voltage
i each separate cell
for_this

be

radio set oper:
e o
Employ a_low-reading voltmeter
purpose. When a_ccl

found to read slightly

oms of 15 volts.
e time this

After it has besn in uee o
voltsie will be found. to have drnm)u off;
b rearhm 41)prrv‘(1ma'c1» 12 volts,

and l\:ne e o
necessaty, T, whes th e ey
be turned up all the way.in onder to receive

als, and when you find that the signal
strength falls off «umrcclahl\ "R fter the det
period of from
our, you may

Siteca puiomien: o coehall
Kniow that the set of ey cells that are now
being used for the “A” battery is very nearly
xhausted. It will also be found by check-
ing S ety et i) the voltage of
esch o bably dropped to 1 or 1.
valts clm.u t!\cm t thiy time
for use with UV-
19905 €595 Tuben a5 wel a5 with WD-11
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HYDROMETER
YRINGE.

HYDROMETER
FLOAT

FULLY DISCHARGED 1120
3 oscHRced 1180

STORAGE
BATTERY.

How tg tes the speific ravy of he

e e battery: A hydro-
meter s used, 2nd the. Hoat riags o fals ac-
ing {0 the condition of charge.

and WD-12 tubes. In some cases, four of
them, connected in series, are used i

far better to use WD-1
ect two or three dry cells in parallel
operate the filaments. . This subject has
ki this department.

With m,,m\ 0 the’ are of dry cells, there
is Tittle to be cep them in a dry
place and free from dust. Do not an(e
fhm near < ruliaioe or i e Warum place s
this tends to cause them to deteriorate more
quic they will under normal c
T e o hod cihr sco
from between the terminals oc so
that there.ean be no chance of 4. pastial
short circuit between these two points, which

vould also tend to run down the cells and
shorten their Tives.

STORAGE BATTERIES

Let us now take up the consideration of

storage batteries. These batteries are un-

100 WATT LAMPS

D.C.LINE
+

FI1G.2

Charging  storage battes
i yory Sl i e e rult
rat 1 require

B, fine

daubiedly the most commonly-use; 4nd sioge

imilar in_construction, we will
L s
It will be sufficient to general

The term storage battery i in fact 2 mis-
nomer. orage battery, does ot tech-
nically &p(akmm store l.ctricity in any for
whatso il o Pepien 1 that

When dlectrcity is fed into a storage battery,
a chemical change takes place within it. This
chemical| change is of such 3 mature that

wh o terminals Of the battery are
Soecd external cirent. through
which current can - e
acton takes place and 2 current of electric
is generated.

It is quite essential that a storage battery
be chosen which is designed for the type of
work that is encountered in radio reception;
or in other words, the battery selected should
be one that give: service when used at

a low discharge Practically all a
i e, oyt s iy St

designed, for radio work, wil give satisfac-
wever, there are some radio bat-
e e up a Tittle better than
those designed for automobile starting and
lighting, In the long  run, there is lile
choice between the two types.
ent time, the writer is
of automgbile sar
eonployed for operating various radio
perio(l “f almost_four
the battery % st excelent serwce
and in fact, does nol ﬁhow any signs of de
terioration. This oF serviee can. onl
hattery,

At the pres-

type
been @

are of the

From the mention made of the chemical
action taking place w a storage battery,
S h e o e arrange-
inent must be use for miroducing. current
e battery so that the chemical change

into
i ke place; and so that the battery can
Iater, after it is charged, be used for operat-

Furthermore, there is one

ing 2 radio set.
oint

that the type of m\ncm
storage fattery whe

th Seneral characteristics 4. the
Gurrent to be. delivered from the battery.
In other words, direct current must be used

Fig, 4, The working parts of a very eficient
T8 Y Thratng. rhcdher are”shown above.
TR G e removed Tor tha purpose.

It is jmpossible to charge a storage battery
from alternating current such as fs
hot ting

smooth flow of direct cur:
charged with a pulsating currcut of the same
nawre. A pulsating current is one which

ies in voltage bet in_limits.
Tiowever, it doss not change i
is the case with S e e

Fig. 7. e (lef) a standard type of elec-
TSl s for s s Coghe) the sasse
instrument with the case cut away 10

Photo by courtees of Fansteel Products Co,

therefore, is perfectly satisfactory for re
charging any type o ery. The
various chargers
article and ilustrated in these pages will be
e y for renewing your
stor atiery Tor forthcr savies
S e

s most essential that 2 storage battery
of any type be given good c: o
o this will result in poor service and results
e S

tery, even though i y con-

structed, is n BBl

ate part of )()ur apparatus and must
never be

accordingly. should
h.m(lled mugl\l\ el forcton
do vou are very Table to crack the
ol Mt A RATAS, . febit
mma or electrolyte will leak out, and since
containg acid 1t will ruin almost
Wig b ¢ e o
that batteries contain acid and that break-
age s lsble 1o take place at some time or
e provide
for such an emergency by slachg niar
teries n shallow, glass or hard rubber trays.
"Then if an accident should. tak the
tray will keep the acid from duuu, any

damage.
Always keep the top of your storage bat-
tery dlean. Do not allow water or molsture
o collect upon it and be sure to dust it off
After the dusl as omp

carefully with a cloth aﬂd \hcn m T e
cloth. moistened  with Beoediald
CmeEEa

Be sure you get in bﬂ\\ccn the fller plugs
and the connecting lead bars, as well as
under the bars .-md all around _them.
Do mnot saturate cloth with the
(Coniinucd on poge 1484)

pe——

Fig. 3, at the right, shows
‘astembled

ticklar_instrus
Constructed mze it gon e

in the 'vlnnxzr s \.;m‘g{
For charging
fes, the fuse plug is Te-
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Round the World in aRadio Equirped Lifeboat

HROUGHOUT the history of the
human race, men have been found
W re mile B pr G ik

rything in th ests of science,
e lm e A
ing the world safer for their fellow men.
¥ el D Lo G E
Titchens and his three brave companions,
who stasted Erom, London bout the end ot
November upon their adventurous 38,000~
mile cruise around the world in & standard
orty-foot motor lifeboa

The Fadio hgomstas whonsd s “Elinsbeih
& Blanche” is the standard lifeboat equip-
ment of the Marconi Company, and derives
ower from a 74-HL. P. air-cooled gasoline
arly_ compact and tmmm

cctly coupled to this cngine is
the maximum nm.

Vol

cap
3 q\vem de spark
orner of the table
interior view. On full wmcr e
transmiter produccs an aerial current of
about 2 ampe

When run at reduced speed, 50 as to gen-
erate 110 volt: same power unit is
used to provide current for the illumination
of the lifeboat; and for its searchlight,
which is designed o s w s o
night, for picking r boats, and to act
5°a ark 1o guide fescuing ships

THE RECEIVING EQUIPMENT

The acrial is of the four-wire flat-topped

I e s which are

situated as far apart as possible, and special-
Ty designed for. quickl crection and =
mantling. When a lifeboat is housed on

i

x

QP

Interor of wircless ca

By A. DINSDALE*

by a hinge, and kept stowed along the fore-
and-ait line of the bo
The standard fifeboat receiving equipment
er 8 stsaight Ztube
non-directional properties, or a
Specially " designed ' radip. compass 1
employing six tubes, which is used in c
junction with a loop antenna, such as shown
in the interior illustration, just behind the
operator. It is stowed in this position when
Tts location under service con-
ditions can be scen I the exterior view
whe i e e eneiee
1 thie baat, poting thwarishibs
Turning to the interior once more, the
compass seceiver is shown imiedi-
in front of the operator, The tubes
oyl Sre "k ihe. well-laowhtobular
V-24 type, the first hmr (top four in illus-
tration) of which are tubes, the fifth
ctector, and the sixth a stage of AF.
amplification. Immediately below the tubes
are the controlling switches and tuning con-
den etween these condensers there is
al detector, which acts as a
eption,
so that “A” battery energy con”
served when tabe ceception s ko

2 cquipment
s ot S0 claborate, cansisting. merely of
detector and one Stage o AT
or alternative cryst
This tvpe of receiver must be mounted in
on strong_elastic slings, so_that

in the phones. Both these
ceiver, like the transmitter,

are design:

i Gilbert Moss, seated before his instruments.

showing Radio Oper:
B e detk s the Jook Anecrma, beshippea. T the cammer'of the s the 34 K.W.

auenched spark iansmiti
Tecelver and the 2-tube allwave receiver.

ind on the bulkhead in front of Mr.
ot ftied for termative ervstal operation:

e G-tube radio compass.
Photos ©

‘Marconi Wireless Telegraph Co., Ltd.

SMember of the Radio Society of Great Britain

“our Englishmen are going on a world-girdling cruise in a 40-foot motor life-boat to test out
her seaworthiness, her radio equipment and general usefulness.

description of the radio equipment of the “Elizabeth and Blanche.”

P
The article below gives a
for operation only in the nmuuham
vicinity of the 600-meter wave-leng

is not_neces:
cause all dis
on 600 meters,

For the purpose of

Ll e
s work at sea is carried c

the voyage of the

The 40-foot motor boat moored at her dock in
Landon, " Notic e main and Toop sotennas
‘the atter” amids the searcalight.

‘Elizabeth & Blanche,” however, a_secoud
vt e e e e
I the commercial e

(det. %
crystal tor. Its
“Elizabeth & Blanche”

tube ontfit
alternative
aboard the *

able -Captain Hitchens and his companions
to receive
d

time signals,
news bulletins,

meteorological re-
, Al of wililare
eJengths
PROVISION FOR EMERGENCIES
The “A” battery power for the tube fila
ments is obtained from two 4-volt 40-ampere
hour storage batteries. One of these bat-
@ bostwhen
the liner is at sea, and the other in the
Wi e e ged. It
s the duty of the chief operator of the
liner 10_see that ofe full charged battery i
always in._the lifeboat
e object of ‘nataling ' separate power
i

unit_for_the radio equipment, instead of
driving the radio generator from the main
engine of the lifeboat, is to make the radio

independent of main engine
The range called for in the British regula
tions on the subject es, when com-
with another ship fited with &
reeeiver only. With tube reception

2t the ofher cnd, this range can be greatly
exceeded, and in actual tests with the above
described gear, transmitting to ship equip-
with a tube receiver, ranges w lo 175
miles have been Communication
T2 1sp-been maintained for an hour with 2
coast station, in daylight, at a range of 300
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REMOVING BATTERY CORROSION
6. John H. Harbson of New York asks
Ques—The terminals of my storage bat-

fery get covered with a greenish paste. How

can I get rid of this; as no matter how
often I serape them clean, in a day or so they
are again_covered?

ns—This is a_form of corrosion that
in every storage battery, and

be removed with a solution of ordin-

ary baking soda. Dissolve a tablespaonful

s of water, and apply
nals with a rag. The cleans-
ing is progressing satistactonly, it & bubo
bling and hissing takes place’ where the

The copper sulphate corrosion that occurs on
batteryterminals may be oy remioved by
‘wipin with a soda solut

copper sulphate (the greenish substanee) and
the soda solution com
el
a5 soon as his chemical acton has ceased:
The als of battery should be
S o o wha
will in no way interfere with the proper
functining of the battery and prevent
recurrence of e i

his. copper-sulphate. corrosion on the
terimnals of storage batteries is caused by
the solution inside the battery creeping up

the term capi
However, the light coating of vaseline will
be found o be a good remedy.

BUYING A LOUD SPEAKER
7. James T. McCullam of Houston,
Texas, asks:
Ques—L wish to purchase a new
fo e with my, fivetube
Fadio frequency recciver. Are
S gl b D o
maximum result
Ans.—The selection of a loud speaker is
taken too |

Toud
tuned

F(m‘mﬂ\

spe:
sound without too much distortion, the pur-

cases satisfied. Then,
a few months’ use, a new type of
 is advertised in the papers and maga-
zines; it is heard somewhere and the fan
thinks seriously of discarding his own and
getting a new one.

However, there are x(ma speakers on the
market_today which are out as near
perfection Gl
might be purchased today without the fear
that something which will make you Jealows

will appear on the market tomorrow. In
gy loud. spealess Mosss 4 sdaiied
“mellowness” of tone which is perbaps very
pleasing to some people, but which also de-
ceives mal Sl mos: b remembeiel th f
bR e

will be.

aiter

For_in-
e A above middle C on
b
then on a flute. The difference in quality
will be unmistalable.

7THIS page constitutes what is
known as the SET OWI
ERS’ INFORMATIO

The purpose of the de-
partment is to furnish assistance to
those readers who have not
acquired any extensive knowledge
of radio, but who are the possessors
of radio receivers and wish to know
how to
e et

ing into the iratemity of radu: e
thusiasts; and it is obviously un-
reasonable to expect that (hey can

are
perienced fans. Consequently this -
new department has been started
for their benefit; and we invite any-

58
g
°
e
&
=
B
B
z
3

terest to all, and will answer
fully and in detail each
¢ There will be = charge for_this

service. Simply _write  to
OWNERS’ TREORMATION Di-
PARTMENT RADIO NEWS, 5

sufficient space here to go into the theory,
but the reader can ascertain for himself by
consulting any good textbook on physics. In
, however, these overlones are
sometimes s ed in order to get the bass
notes, with the resultant effect that it is im:
possible to distinguish between a violin and
R%eell, for mstance.

So, in the selection of a loud speaker, it
“.mm e wel 1o listen to a small orcl
and s he different instruments can be

the
flute be separated from those of the violin?
Can the notes of the cello be distinguished
Fooin, MRS thesobpeT- Te to say
hat i a lowd speaker will qnnd these_tests,
any other duties that are required of it wil
be satisfactorily fulfilled.

INSULATING THE AERIAL
LEAD-IN

8. Samuel L. Linhart of Philadelphia,
55

Ques—Why is it necessary to keep the
ad-in of an antenna away irom the roof
and the wall on its way down o the receiv-

Ans.—It must be remembered, in connec-
tion with an antenna, that not only the wires
that are stretched between the insulators on
the roof, but the wires leading from these

Just what causes thes nces? Tt is
simply a matter of overtones:  there is in:

Keep the € Teast six inches from the
T nd Sl o e Tgond Feception

o i e itelf, are at. the sam
tential with respect arth, and the lead-
t of the antenna
s s incoeaing Tadio o weets
path, it induces a_charge
it wire composing’the e, am the
wire that is connected to t
mits this charge to the set.
is at high frequency and from the very
nature of radio waves, very easily jumps
from one medium to another at a lower po-
tential. Now if the wire from the antenna,
being at the same potential as the antenna,
and therefore greatly different from the zero
potential of the earth, is allowed to he
within one or tio inchies of 8 eeourded ob
ject, such as the b e build-
1ot the chaxye il sk of the o wiiin
sigals seceived at the set will be weak
The wire that leads fmm the antenn o
he receiver should be kept at feast six inches
Al e el
d of which may be attached to
other_end has an eye for
< to pa~5 through. The place where
& passes into the house should
be as well nsulated as. any other part o
the stretch. A good method is to procure a
nch board, Zbout. four nches
e; of lengih equal 1o the widdh of the
low through which the lead-in is to be
Drill a hole in this board at a
ngle to the horizontal, equal in dia-
meter to that of a porcelain tube insulator
through wlich the wire ass into the
The insulator should stant with its
Tower end outside the window, so. that rain
will not enter the tube
n be placed under the lower
m»h of the window and held m place by the

o dicrence beween A B3
batiories s in the internal cons
former i"for heavy ity T

e Taker for

‘WHY “A” AND “B” BATTERIES?

9. Frank V. Billings of Schenectady, N.
Y., asks

Gy e o seais s

essary to_operate the ordinary vacuum

s 2t ratio ecciver
—Tn the first'place the filament of the
vacuum tube must be heated and thi

electrons ; and some certain substances throw
off more c]cctrons than others, without de-
example, it
s been ,mn,umd that the electronic enis-
sion of thorium 3 very high and the fila-
ments of vacuum tubes are coated with this
aubsiadte, The Testingsby” elecelity s
asily done, a5 one of the most efcient
ch.m;,m of clectrical ‘cnergy is into heat
energ

When the clectrons are released from the
filament by heafing. they. are free to fiy in
any direction VnuM "he remermbered that
Clectrons have a negative charge and if there

(Continned on page 18D)




HH Radio News for April, 1926

New Developments in Radio apparatus
By WILLIAM ). GRIFFIN

In this interesting survey of the radio market, Mr. Griffin discusses the products of several
manufacturers who have departed in some ways from the standardized ideas of the industry,
and have thereby created radio apparatus with unique, as well as valuable, features.

am shows
ges of

warning the public against too much in distant stations throngh rierence, that each of the radio fruww

Pmmm NT plilosophers have been  will cut out very powerful focals and bring  An inspection of the wiring dia
e h of

standardization, because it tends to kill  The receiver e pactcelly Bilanced: Wheats
Thate R acts s spicicrcit o Tead appromnuuh "the same at all wave stone's bridge, and funhuumu, that th
progress. ~ Although, in recent instaliments

s department, the tendencies toward
imass movements of manufacturers oward 3
common goal been remarked, there are
some who refuse to “follow my leader.” and
who achieve success by the individuality of
their products. It is upon such manufactur-
ers that the indusiey s dependent for @
great part of ncemen
The apparatus described on the following
1y typical of this phase of

Caeen

adio eugineerin;

S S QI
e

The broadcast receiver illustrated on this
page may seem unusually complex in tuning, This _cabinet is distinctive in he circuit and instruments witl mn are even more
o those who have hecome accustomed to ex- unusual. Notice the mumc gzne\ l\ghl abcw each dial. The four controls run in absolute

gle-contral in all of the newer seis SR, TR a0ty Wl e el o i Sl U
Yet it is one of the very latest to appear on
the market. It is important, therefore, that lengths. On the average receiver the set- tuning process does not tend to unbalance
we investigate tie reasons for the multiple- tings never vary more than a division or so  the bridge at any point in the wave-length
control. s human beings are supplied  range. Just how this is done has been told in
To start with fundamentals, a gain in excuse for not detail, in articles appearing in former issues
any particular aspect of design in radio, as  using them. r dials may be set ac- of Rapnio Niws (page /'J7 of the December
in any other field, must be expected to entail curately for any desired station; and the 1925 issue and page 1152 of the February

- 1926 )

The_small balancing_condensers are not
controlled by knobs of the usal type, a they
be set but once, when the tubes are
Stalled, and ecd be chatiged only when
tubes are put in. The adjustmen(s are made
Iy ieats O i ccemwileive: o i Sha o ot

much like the head of a serew. These are
covered, after the adjustments are completed.
by small metal caps which serew on and pr
vent accidental de-tuning.

A glance at any of the illustrations will
show that the whole set s constructed in a
fool-proof manner, and intended to Jast for

he_variable condensers are
and the coils are
hich remove
iviof Tectoar: sne ey

This bottom view shows. the unusual method of witing (which sids o suppress oscillations) On_page is shown

and the smill compensating condensers near the R.F. ‘more are on the front the construction of the coll themselves.

panel (No. 9, below. The relation of the shielding is

sl st hessenisiion Tossrs iars i

some dogrce of loks in another aspect. Sin.  great amplification of which this st is cap-  The small panel Tights arc an nt
le-control is @ commercial imposibiliy, i Zhie makes “huntin, ations unncces-  aid i tuning, especially as this se

gach of the several circuits operated by one  Sary. Poweriul At BT e s Bl
knob t Sharply, Alwavs it is to be  sand miles come in readily ithout searching. _the same setting night after night

s very
had ax wme sacrifice of sclectivity and sen-  The lack of any awxiliary balancing controls ~ The bridge syst
e manufacturer of the receiver  which must be \Md in ‘taning, makes the .

of course, suppresses
alkes it as free
y sef

eommpanying ilustrations be.  beiver simpler in the loag. Fun than many 1 be
e s R

acteristics of more m\[\nrt.uug fhen.giogle: . titnde o knohs cnptrli s ten-  distinctive, as its design is more elaborate

control. Tn_consequence multi is eters, compensating condensers, efc than that of most. The carving is we

S S
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BATTERY B

{SHELD (LD, /SHED

EON BALLAST

g D P

Wiring diagram of the receiver illustrated and described on the preceding page. Notice that the input and output circuits of each stage are kept
70 GO oot e onhe by the Whaibtonds bidie smargeen of condenies, Cr compenties fr the i ﬁhment e capact
Tanee ant G for he grid plate capacitance, A switch i3 providedto cut Gut the pancl ights except when tuning, thus conserving the “A” battery

wming control. N jers whatever are
ed. Of the two smaller knobs, the left is
a ﬁlsmen rheostat mul the right a volume
control, which cuts out the last stage of au-
dm frequency .m\phﬂc:.\tmn when loud signals
e being received. It acts also as a fila-
mch( switch,

The circuit employs tuned radio frequency
amplification and a_combination of trans-
former- and resistance-coupled audio fre-
quency amplification. There are two stages
of tuned radio frequency, using high ratio
transformers and single-control cast conden-
sers: the detector is a standard “hard” tube.

The first stage of audio frequency amplif

The receiver described below has an unusually harmonious appearance, as the front pancl and cation 3s_transformer-cou upled, and it
Kaobs e made. of wood o maich the Test of cabinet,  All metal work is Iscquered brass.  The e e
ial s iiluminated from the rear by a small bulb (shown as No. 7 below. method of making The three Condensers run

in synchron p and back

cuted. The recciver, with its panel lights in  rear by a small bulb (which may ve seen s one
operation, has an umisually attractive appear- in the top view of the interior. OF the friction gears, and tramsiates the mo-
ance, his_recciver is engincered for utmost tion of the tuning knob to the condenser
HARMONY IN CABINET CONSTRUCTION Simplicity in operation. There is but one shafts. It meshes with a split pulley, com-
Radio buyers, who object to the “labora-

" apearance of many receivers, will find
that the mamufacturer of the one illustrated

ternals harmonize
1 the same wood used in the cabinet, and
the knobs are tamed from
‘ATl exterior metal parts are lacquered brass
which contrasts favorably with the wood fin
ish, a light golden brown.
pleted by narrow striping in lacquer harmon-
izing with the brass worl
"The appearance of e Set in operation is
further enhanced by the dial light. - The dial
oy i el
through the small window at the left of the
‘main tuning control, is illuminated from the

Top and reac views of he set descrbad on h
SR EA } 2, Detector;
éou pler: 5, 1
fhrtege 2R Hataners g, Con
SenveEs, & D1 Lighes 8, inle-Conral Mech:
Filameft. Ricoste;
witch aid Volume Con
oy Tt i
Uits for A. F. Ampliicr
Biotos by comricss Plansiieht Radio Co.

posed of two fibre washers which bear on
Dot sides of the rim of fhe celluloid dial
‘maintain a constant friction ;,np, This
eliminates backlash, or play, entir
pard tube s used for a detector, its
socket is suspended on s
ion and consequent micy
ch are more bothersome m tubes. with
thin flaments
As said before, the radio frequency trans-
formers have a rather high ratio, about one
to eight. This, and the losses intentionally
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ormers:; 13, Gri

circuit by the use of
er-web coils, combine to suppress
tendency 1o, pscillate: ‘and broaden. the
tuning enough so that the three condensers
used with a single control, without
erniers. Yet
tuning, s not broad enoigh to cause notice:
be ar the

vmmumvd into the
“doped

able interferen een stations
Same wave length. Any loss n_efciency
in the radio frequency stages is more than
retrieved by the use of three stages of audio

|4
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Hould be noticed that the edge of the upper

d tseli knurled an move-

menty it should be moved 4\mz1 with the
it

o,
et below
e-0f the most interesting feature of this

ectly through the ver-

he means provided for coverir
dual band of wave-lengths. The upper band
rums from 250 meters to 370; ihe lower from

N
When the upper band is in use,
a turn past zero switches to the lower range.
Whes the lower band is in use, 2 turo past
maximum switches back to the uppet one
T seen in the
two rear views. PR S
matesial (6). runs between, the ther strips
Metal contacts on the sliding member mesh
with those secured to the stator. This com-
pound switch is moved by a lever (14),
ich is in turn moved by the dial when
it s turned past maximum or minimum. The

nm\'ugm
9, Brows X
ccondenser; 14, Automatic Switch Lever.

frequency amplification, one of which may
be cut out when it is not needed
SINGLE CONTROL ON A DISTINCTIVE
NEL

The broadeast rec Justrated in the
accompatying ball-tones has. L\ecn  chginesr-
ed in a manner to make it the he
est five-tube sets on the mark u, g
ot il e A
of single control are unique. e o
ing the dials and verniers parallel
pdl\c] the usual practice, 1}
and project tl
panel.  Aside from gmn" m.»
Giskinetive. appearance, this

¢ mechanical advaniage, for
i e e e
Gensers. with vertical shats, which remove:
the necessity for counterweights to balance
the plates, or the Herwm\m tight bearings
It makes the whole assembly as simple in 0p-

ould wish,

il b e
receiver a

p and rear views
of the interior will show the manner in which
single-control is obtained. The central dial
is bolted to the,other two by mea
Tink chains w

it about five degrees of play for me
0 yernier on the outside dial

0 10 20 3 40 50 6 7 86 %0 X
This Eraph shows the two wavelengts
overs o roceiver uatrated i the ad]a-
uw( hatftones. "t will be hat there
cral verlap between the tw, bands.
L

Loop.

but for farge movements all three may be
set simultancously o an approximate position
for any station by mercly moving the central
master control dial, or its vernier below. It

Louo +BAMR  FUSE LIGHT
-Tspww .

short-circtit a_ portion
ondary of each radiofrequency
coupling transformer nn the | lu\\ar wave
lengths, as may be n by inspecting the
wiring diagram. In .Mdnmu annrbcr switch

The font panel design of ihis receiver is

of the small knobs. contraly the

Photos by conriesy of A4 H. Grebe & Co.

changes the snienna tap on she first Coikat
me that the secondary portions

s, it will be noted, are of the con-
fiind B e, A0 i s e 10 trouble
aris spray feed-back.
conventional in other respects,
ception of the Tone Color
4 variable, resistance in series with a
sser, both connected In parallel across the
1_m||| £y of the second audio frequency trans-
former,

+BDET. -

i

TONE COLOR

if =5

-

piLor Lionr-GIH]

The unusual feature of this
theshort-wave position. 3 1

e
Used to short he antenna condenser and to change

of each R. F. transiormer, and shift
fom outdoor to 106p. antenna.

e

f changing the wave-length band. The long sliding switch, seen at the upper left, short circuits,
s the position of the.
Neutralizing condensers are.

‘antenna tap.  Note
shown above the two R.F. tubes
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1

VoLT METER

-

At the lefc of this diagram may

conventionalized drawing ol the

round connection
Observe that the

plug shown in the foreground of e e e SRR

flament voltage requency amplifying tubes is varied simultancously with the

B couleE s onmros the tendency o "oscilate” Two of the "condensers are  mounted
Common shaft

T.RF. SET OF NOVEL DESIGN
A lance at the cabinet of the tuned radio
freq strated in the ac
ol e e
gners are ,m

.y are working. It ha
t all vigorous art is a product of
reel B o L :xampl: of

to the

in various antennas make it diffcult to keep

the first stage in synchronism, with

o b e e dner
is experienced in mpuw (ihe ‘sccond and (hird

in synchronism. educes the tuning con-

trols £o bwo, the proper auota for two ha

The two. nlerior yiews. show the stirdiness

and efficiency which characterizes this re-

ceiver. In the bottom view may be seen the

Bottom view of the receiver described on_tha page, - Note that the tubes_afe_monnted
horizontally, when the in'its normal position within the cabine The. heostat i the

he "subpane i on @

explained in the caption of the picture below.

~scraper architecture which has
zrm\n dmuu ouf of the limitations of the

zoning hitects have made a new
type of desian, Sin the vebtsictions legally
imposed upon ¢

Much the same thing is happening in radio.
The scientific appearance is being _trans-
formed into a decoration_by
men who understand its significance. ~The
Sloping panel and. the use of metal plagucs
about the various controls and dials in this
receiver,result i an object uneually o

St Veprescaiative of the fuiction of the
S e

‘The interior construction is
of intelligent advancement. The manufacturer
of this set believes that single. control has
ot been developed as yet o a point that war-
rants a sacrifice ciency for its
Tealizes, however, it has many advan-
tages. "Tor ihis reaso mpromise has

also indicative

n made, and 1 e customary three controls
hm hcm re Mo Two of the
T i e operated

ne dial, while the firs stage fa
bl ok e o
arrangement at present

a single
y logical
'the discrepaneies

mbers ate

Thi an excellen example of signi

Gant artstic form, expressing sac.in terms o

desen.” The technicsl appearance 15 not
S pat i bl hsiad e bels ot e

is cabinet

positons of the three solencids, exch at ight
angles to the other two. as well
fhe double condenser at e Dot e
single one at the leit,
imum radio frequenc
is obtained by the use of
cond stage. An ins »mm. of the wiring
diagram shows that the tickler coil aud the
et et tosine i
it

amplification
the

eration

on_the same sh L e
“winding” is of metal, and does not
vary the filam

ment von.mu unil’ the tendency
to oscillate becomes strong. When this hap-
pens resistance is cut in e by Title

whole makes a unique yolume control
Solinerer is. provided 60 MRE Danel to show
t.all time the condition of the batteries,

the proper “volta m

of by gue ‘Norialy the scale o
e “A” battery potential

e

the

b

Wik o b el Iehsoetst on

volume control shaft is cut in, the voltage
(Continued on page 1497)

op view. showing | cushioned sokes: 1, Detector Amplifier; 3, AF.
e 4 Ao 2oL Bt o Stabiog nemm‘ 7, Audfo Fre
quency” Transformers: 8, thﬂcr 5, Shiclding: 10, Main Filament Rheostu: 11, RF.
Hilament Rheostat: 12, Dual g Condenser: 13, Tuning ndexv!:r. . 14,
e e R “Transiormer and Tickler:” 16, Second “Tiangiormet.

o tewiiess of Cok 5. Renneds O
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Quo Vadis?

By HENRY DUBOIS

Radio News for dpril, 1926

Being an interrogation on a few things which have come to pass in radio circles during the |
last two or three low-loss and straight-line epochs, and which add muchly to Ananias’ repu-

H, Science! What deeds are com-
mitted in thy name! To what ex-
tremes must the purvey
ators of radio components be driven

to dispose of their war s

become biind, like siphtloss. Justice? O

C a New Year's resolution, and
has he kept i
pie i e RS

some of the things I have been reading dur-
ing my last year's rambles through the popu-
lar radio press,
blinding my optics over engineering text-
books, and have w ,med more patience than
any one sed in wading
fheough the. tectmical " journals; but. never
before this year, have I found that it was
possible to accomplish the impossible. Let
me elucidate.

Not 5o long ago there was, as you will
mory s normal, a_great
ton a(, Siitallon and ado, ores e lossis it
condensets,  During um beligecent pumd
there came to my notice a thesis,
e e
passed  sufficient high-frequency curren
through a_condenser, and then explored the
electrostatic field with a neon tube. The
purpose of all this will be apparent in a

d often been thought that much of
condenser is due to leakage
through, or across, the imulutma material
ich is used to support the movable plates;
and_fherefore that by using this material
judiciously the losses could be reduced. The
Problem then resolved itself into finding the

tation and Diogenes® perspicacity.

clectrostatic

eld where the potentials are
T attaching, the. insiluting

d

es at these poin
B ] e
But here all correctness, accuracy, etc, cease

to exist. The worthy gentler

the introduction of such a

change the distribution of the
and make things look ke what they ain't.

But enough of this. There are other and
more immediate and astounding accomplish-
ments which must be related. We cannot
spend much time on each instance, but must
be content with a mere synopsis of the won-
drous deeds of our contemporaries.

The subject of coils, like that of conden-
sers, was an alluring one; especially ater a
multitude of seli-styled radio engineers had

decided that they had proved all self-oscil-
lation in radio frequency amplifiers to be due
to inter-stage coupling. The electromagnetic
field, in and about an innocent coil of wire

ound in a cylindrical fashion, was painfully
and pathetically subjected to.inspection, an-
alyss and contemp.
things as neon tubes were used
In Ioniing over thele SRIAEISTRR s
the man who wiclded the neon tube in the
condenser field is to be commended. At least
he tried; that is B be said of
those who bungled topla
not on the s St ot photographic
plates, but in the vast insensitive cranial
spaces.

We have much talk about field spray; we
have volumes written on leakage flux; we

have encyclopedias on missing linkages; but
we have yet to finda reputable personage who

matter
that there is & great deal of falking on thes
subjects, by thase who have made no meas
urements. Things are glorified to the hea-
vens, or damned to the realms of his satanic
majesty, simply because of an idea. N
attention is paid to its actual greatness or
smallness. However (and with a deep sigh)
rves its purpose as “sales-talk!
i are many ill-advised concerns in
e vidio lndhistes.” Thete e siguifiuees

ries as equivalent to 5o many b
to so many feet of wire.
manufacturers of rheostats who never heard
resistances other than six or thirty, or

\ The R.E. is deluged, not only by
cogitations but by the field spray as
wellartifical irlgators, we’ might

one or two megohms. Why, there is one
case I kaow of, where the manufacturer
“engincer” actually placed a copper can
arotnd the ‘coil to shield it while e, was
making measurements on it! The gods be
praised! | T alivays thotght that ghe toroida)
coil's chief attribute was that it possessed
litdle, if any, external field. In the words
of one who s been mentioned above, “The
spray field is nil.”

All in all, e nothing like trying.
We try to give credit where credit is due,
and where no credit is due we generally say
nothing;; but there are cases where the at-
tempts become Iudiceois, #¥e feel diat x bt
o( space-fller fke this swyplements the

Wocis nd hoins make e Bere
Bt e e it



Radio News for April, 1926

1419

A New Loud Speaker Dlaphraem

{ T\

By G. S. BENNETT

Many of the faults of radio reproduction, which have been for years blamed to the composition
of the loud speaker, or its design, were really inherent in
which converts electricity into soun,

the rigidity of the
d. A scientist whose specialty has been musical instruments,

little diaphragm

has effected a considerable improvement by the use of a new type of diaphragm whick is freer to

HERE is one problem with S
igners of loud speakers have been
contronted, ever smee the thought of

first conceived, and

of the diaphragm.
t deal of the troubles of distortion
have hun Mamed on the shape of it
and the material of w it is constructed,
S it (e sl nar s w0
blame

ack in the early days of the radio era.
say y about 1950, Tou speake

with two_shapes of hos
curved. These speal
etal,

diaphragm of metal, gave any

faithful reproduction of the music that was
transmitted, the music being harsh, “ti
panny” and generally badly distorted. Then
came a time of experimentation with shapes
of the horn and the results were many,
weird and wonderful.

with ha twists_and turns,

idea being to get a maximum lengtl
Horn in a small space, _Then loud speaker
the market, WHiCH | refreated

idea to that of

Luse with

wvibrate than those in use hitherto.
had perfected a tew type of diaphragm for
these instrume found that
ol i e on i sl
been in use for such a long time, there were

A new compound diaphragm, which
with less- distortion

Center and sim are

prrnene " Shens

unequal stresses and strains, which detracted
rom good {aRlful feproduction in the loud
speaker. Adter a great deal of experiment-

Fig, 2.
pifchment disph:
Shows maximom freedom of moy

Vibration. Ph

is suspended by mean:

es of this kind. Finally the cone type
of Toud speaker was introduaced to the long
frering radio public, and that was hailed
as the ultimate and all the other superlat
loud speaker

However, many
been put o the market, b

serious drawbacl
e ey e emiged o
having s

s had been tried, attention was
once more turned to the diaphragm.
A HINT FROM STRADIVARIUS
About a year ago Dr. Herman Fisher
startled the Paris Conservatory of Music
and the entire musical world by produ
only rivaled the

ctually exceeded them. Dr.

Fisher solved beyond any doubt

sccrets of the old violin craftsmen

beought to fighe ihe fact that the reatest
ickness of wood in a Stradivarius is not

e ice T

but directly under the foot of the sounding

Fishers arrival in America his at-
tention was directed to the many problems
that had yet to be solved in connection with
the loud speaker, and a few months later he

This illustration shows the complete loud_speaker
S of several rings of fai
ragm
e and firier reduces

unit Gsssembied, The metaland:
iy porous material, which
end toward resonant

o

ing, he found that the combination which
gave te ults i metal
and a certain kind of parchment paper (See

Fig. 1)

This composite diaphragn fs there-
hicker in some portions than in others,

in somewhat the manner that the back of a
violin has a center of thid he
proper placing of this
thickness in the diaphragm depends the tone
reproduction, vibrations of 1 loud speaker;
and so in this new loud speaker the greatest
mass of metal s in the center of the dia-
, thus allowing the center to vibrate
at maximum amplitude.

diaphragm composed solely of parch-
ment would, of course, combine great flexi-
bility with a freedom from_ overtones much
greater_than that of an iron diaphragm,

which is more resonant from its nature.
Parchment, however, is non-magnetic: and &
metallic element is therefore necessary to
receive the electric audio-frequency impul-
ses and transform them into sound

The combination, therefore, of an inter-
sigied et dimbiig s cunlumuus

parchment disk, cemented together a

i in unison, brings together the distinetly-

atvaniageous | feafiess Sof both. - When
ped between the rings (shown in the

assermbly of parts in F the combination

diaphragm is free to respond to the signals

as

they come from the receiver,
The resultant output of the loud speaker

this diaphragm is said to be remar
frot 1ot 2l eoruice i w
the lower notes of the scale faihully,
Many of the loud speakers that
codell the prescat day haveRhees woetully
Tacking in this last mentioned respect; and it

well-known fact that it is_exceedingly
\mp[m»'\m to hear music in which there a
n Further,
swing from fow to high notes produces. the
rich natural depth of fone so much desired,
assuring a new conception of naturalness
in reproduction that has been long sought,
but until now hardly believed possible.

i
d

have pre

Under actual tests in Rapto News Lavo-
raTorizs it developed that when used in a
telephone receiver, this diaphragm makes
for greatest sensitivity. This was to be ex

ected because it _tal chless
energs the

this
ordinas

ver
it e

¢ Russian scientst, in the lsboratory where he developed, the

Dr. Her
Temarkanle hew dphragm shown in-the two Musirations. sbove.  Dr.
el the  Anest of modern viohns.

Fisher has designed, 3
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Thirty Years [n the Dark Room

The Experiments of D. McFarlan Moote

The fifth installment of a biography written by A.

Laing, of Ravio NEWS, continuing

Moore’s experiences to the point when his ideal, arnf ial daylight, was achieved.

OST men measue the pathway to
sticeess by a record of their moye-
ments from " one. position 1o an-
ler, each representing some ad-

vance over the former o [cFarlan
Moore has a different s\anzl.ml “The history
of his achievements is d to the per-

iods of fime which he spent in the succession
“dark raomisin which st of the work-
fng hours of e have been
e great idea—providing
the world with a more efficient form of illu-

he sentenced himself to voluntary
imprisonment during th
night, in rooms mmpwc\eu sereened. from
the vt ofy the s Ths, after all, mas

s best conditon: the best st jacer
\\hvch to pro ificial daylight.

will be remembered that the light from
t experimental lamp was too faint
.

4
g

onstrate it in the vault of the Edison ct
pany; and that room he refers to as his
first “dark room.” His second was the pho-
tometer room of an abandoned electric famp

factory, in Harrison, N. J., whose exterior
is shown in one of the accompanying illus-
trations. Tt e that he made one of

of the greatest helps ever devised for lal
tory workers all over the world.

Fig. §_(Right) Mr. Weidmann, the millonaire
sl manutderer, sanding under an’ insale-
color matching

Fig. 6 (Below) The first electrical script sign.

THE FIRST SNAP- cuNNECTOR
1

wanted some form of quickly-
tachable conmnector. In the middle minetics
clastic sleeve bands were unknown, and their

Forerumer consisted of a pair of cips with
spring jaws, fastened together by 2 picce
of cord o wire, Moore removed his sleeve
shortener from his arm and used it for a
snap-connector. in his laboratory work. He

howed his idea to others, and soon the
spring-clip connector_came into common use
in all laboratories, Thus the present battery

Fig. 2. (Right) The high.
frequency generator which
supplanted: vacuum break

he hig]

frequency alternators used
ans-Oceanic  radio
communication.

Fig 3 (Ll The ac
ight

clipe) s other similar connectors are the
of the sleeve fasteners in vogue

in 189
At this sy period s carest Moore
was fired by a desire to aid in every way pos-

Sble the case of world peace and the politic
cal and social welfare of mankind. He began
a life-long habit of clipping from each day’s

newspaper all articles and news relative to
this ideal, and now has on hand 3 fil of
many thousands of {

‘Although Moore's ideal of service to man-
Kind is his main memory of the carl
room days, they are also comneeted

reminiscences of much overwork. At one

s ekl pas it touinil
months to live., riod, how-
ever, that the young mventor married; and
his physical rejuvenation in the years that
follgwed must be Taid Iargely to the care and
practical good sense of his wi

PREDICTION OF RADIO TELEPHONY
In these carly years Moore bad alpeady de
veloped the power of 'y which_has
char: Al of his Sdeals and all of h
S s i predictions and the ma
ner in which e true, were set down
i the Tast installment of this biography.
Another was his statement, made in 1896 be-
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fore the work of Marconi, deForest, or
Fleming had become known, which md)‘ in
part: “Yes, with a_vacuum tube no lary

than a waich, and without wires, I will yet Fhe
to a man in China and see him

has not

ctice, 1o
one intimately connected with the radio in-
dustry of today would be bold enough to

municated to more remote points than China ;
and television, or the telorama as Moore
e b i development
of tomo

One day when Moore entered his labora-
tory he noticed that his lamp flashed on sud-
0 apparent reason. When

tigation showed that it was due to “body
capacity,” a phenomenon funilar to all radio
and showed further that his
tibe was depencent to some extent tport tun-
ing, identical with that now practised in
mrlm The slight capacity of his body had
the Trequency of the tuned circuit,
\which supplied power to_ he  lamp, and
caused the later to light. This bappe
least ten years before the problems of i
Wete fully understood in wireless telegraphy.
BEGINNINGS OF “WIRELESS"
Late in the nineties the world was sud-
denly aroused by the investigations of Mar-

GASEQUS CONDUCTOR TYPE
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0 o Hertz. No inventor
couldrestst. the. lure of this new. feld of
endeayor; snd Moore, like the rest con-
ducted investigation: ip many

S ai e e e

These, however, s
financ ers as_impractical side issues
which wobld divert the Mventor's e From

the more immediately pressing problem of

OF MOORE LAMPS ~

1|l

“artificial daylight” For this reason they
ere never filed. Moore admits that they
would have been of little financial use in
any event, for there was no market for them.
They included, ations _for
tuned circuits, vacyum tubes as transmitters
and receivers, perforated discs for sending
intermittent impulse; wluunm cell recording
devices, thermopiles, and many other features
which later were Tncorporated fnto the Reld
dio.

Due fo Moore’s preoccupation with the

field of light he often p].nul the part of
scientific workers in other
%@iﬂ}:ﬂ) elds of scientific mvu:(»g(mch He gave
hints_on high-frequency tors, tuned

circuits, af T S e
developed by other inventors,

w

%

POTABLE HNAOHS T MAGNETIC
FEED,

PORTABLE TRANSFORMER AND
LAMP FOR

DORTABLE ELECTRO-CHEMICAL
2| FEED. CO, LAMP TYPE E

w

LOW VOLTAGE CORONA LAMP. _ TWIN

33| HELICES. NEGATIVE GLOW. TYPE F,

LOW VOLTAGE NEON_ TUNGSTEN ARG
4| WITH HELICAL ELECTRODES. TYPE G

w

LOW VOLTAGE POSITIVE COLUMN

35| WITH IONIZING GAPS. TYPE H

36| LOW VOLTAGE "TUNED" LAMP.

LOW VOLTAGE CORONA LAMP.

37| STRAIGHT ELECTRODES. TYPE Fp

LOW VOLTAGE CORONA LAMP. CAVITY|
ELECTRODES . TYPE F3. TELORAMA

@
°

Een W. J. Clark shempied

to coni's experiments at the
Madison Square Garden Electr st
was Moore’s vacuum-break, in his light ex-

it that qupplied the energy o actuate the
erer, and not the nearby open-air spark
Which proved !c§~ reliable. This was a secret

withheld both from the general public and
irom the promoters o It was
wever, essentially a_deceit, as the

demonstration was pure wireless feleg
o ek i Gubeani
supplied the E\\Lrg\ were located much fur-
aratus than_the

n 1901, when Marconi succe
ing. the et SR mul

Iate him on his achievement; and he
“much Jnterest in, and knowledge o
subject that the Marconi officials came to him

inventors for work on

& But Moore's oblgations to his fi-

ancial backers, and his interest and faith in
(Continued on Page 1

Fig. 1 (L) This charc
Shows the important stag-
e in the development of
e Gnal | commercial

ubes, shown _at

Jears as well

e e B
e o

ot the
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The quthor with a 6-foot exponential horn used
for an experimental radio loud speaker.

URING the past year there was pre-
sented to the public what amounts
to a veritable revolution in the field
of both the phonograph and  the
t this writing it ble to ob-

ct or a phonograph which

ThePassingof”
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CannedMusic”

By MAJOR ). S. HATCHER

Ever since the advent of radio, the reproduction of music has been the

subject of a great deal of research. Major Hatcher, for many months,

has been devoting his time to research work in audio frequency trans-

formers and loud speaker horns, and tells of his findings in a most
interesting manner.

DEVELOPMENT OF REPRODUCTION
Bl 3 e i the phono-
graph in its general It was
§rot ansounced to the public ientific
cariosity, capable of sending signals with-
out wires for a short distan

Veloped 1 a practical agent of communicar
tion, it was used for telegraphic code and
the developments were all directed towards
clarity in detecting dots and dashes. After
am tube amplifier was invented,
S it el v sl
couple each stage of amplification with the
next onc, and transformers were used for

essentially an inductance
device, and therefore it depends on the fre
ueny of the clectrical mpulses for its effi-
addition to its inductance, every
tr:\nsxormcr has capacity between the adja-
of its winding. capacity,
faken in conjunction with s inductance, will
v & rancA shreit wiich wil reapond more
rongly to some particular frequency to
which it is tuned
It was found by experience that
est Audibility of eode message was i
when the transformers were made to re-
Spond most strongly at about one thousand
cycles per second, and accordingly when
broadeast speech and music first made its ap-
pearance, ihe transformers' on the market
were of the type giving a strong response,
o pealt of smiity, % s 0 < Fig.

When radio first became a popular form

Tambes Dol witi'

amount
Justice 5. the radio and phonograph

m e past
e chuses. 140 prind due_to_the
fact that the low, or bass, notes which have
hitherto_been absent from music of this
ature, are repror[urwl fully by these new
the reader will re-

icl e notes
were merely a deep rumble. In
times_ these notes are so low that they are
practically felt more than they are heard.
Who can remtciber aving heard st
radio or phﬂl\ognlph,

and who can rcmcmber Hevine hew it

bass piano o of
g g odmm le
to hear the deepest d the
lowest bass of the plano e e
duced.

difference between o of these new
] et nply inde-
scriibienind. ot be hmu.\ to be. appr

ciated. best calize the di

ference is 1o switch the msic.rom one Of
e new instruments to an old one. ~Tune

in an orchestra program on one of the new

one
radio instruments, and the hearer is enchanted
soft and m

tall rounded
for 4
e of the old

anges suddenly
fo @ strident volume of shrill metallic noise
The fistener then realizes for

plmnnmph m\\
i mnc‘:er\' of each note rer

mains, all
the living, mellow tones have been filtered
out.

e

FIG. |

1660 2000 3000 A
FREQUENCY. TRANS. COUPLED AMPLIFIER
'WITH POORLY DESIGNED TRANS.
The sbove curve shows why some transformers
produce distorted music in the Joud speaker.

AMPLIFICATION

of entertainment, reproduced speech had a
high-pitched nasal sound, and the music was
more metallic than ever. ~Some makers o
loud speakers au’\rkcd this defect by making
mica_diaphragms, or metallic diaphragms
Which were corragated in order to break up
the vibrations

Some advertised a wooden horn to intro-
duce a mellow tone. One maker advocated
a copper horn, and covered the inside with

been specially designed to_reproduce the
lowest audible frequencies. Several of these
EEYe very e Hstaciary reproitictions of fouts
below one hundred cycles a second. (Sec
g,

o sought to attain
tone quality by using these improved trans-
formers. Ulhus have discarded transform:
ers entirel are using resistance-coupled
Stapliication,. i advantage o
giving a uniform response over almost the
entire range of audible frequencies, but which
has the disadvantage of giving less ampli
fication per &

e.
of the fact that these imj

pc; e ere given 3 great s
of publicity in the radio magazines, and were
ried by thousands of amateur builders, the
improvement in tone quality was not
masked as bad been hoped, and many Deople
were disappointed by the
The reasor
most jnstances used
Which ‘wese ok Capable
low notes, aiter they had been amplified by
the radio set,

ELIMINATING THE HORN

However, the existence of amplifiers which

made it possible to receive the lower audible

i e mx(l H)crcmn i
Spealkers sounded very mi
One of the carticst improved !mn! <p(vch\';
is the now well known paper
sheet of brass given
which it will vibrate if stru
has a given note of its own) but a sheet of
paper has no such note or freq
which it sesponds,
consist of a shee
R el o  center,
and this to the armature of an electro:
magnet. which is actuated by the amnm
impulses from the The
ctallic pin moves in et e
pulses ‘Which correspond to the sounds that 1
is desired to receive, and as the paper is
fastened to the pin, i at_the
game frequency and its hrne ﬂn surface

being ntact with the air, sets up cor-
responding air waves which the e
as sound.

STUDYING THE HORN
he problem was also attacked in

T another
direction, that of investigating the

horn to

ough finish similar to the alcoh
opes and optical in-
theory be'ng_that this rough-

prevent unfesirable reflections
\\!uch would distort the tones

Towever, at_the beginning of the radio
craze, tone qualty was really a very secor
ary, consideration, as
perimenters of scveral years ago were

for distance as the most desirable quali-
tion of the radio receiver.

FIG 2

AMPU FICATION

[ o

e ho

T N T
ately new audio frequency transiormers
have been placed on the market which have

rreqENCY
resisTanCE iy Aeuirie
th

e on curve 1o fac over a wider range of fre.
auendies” than that of i, Fansor e <oupled
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see if it could oe made to transmit the
deeper notes,  Assuming that sound travels
at approximately 1120 feet per second, the
lowest audible notes, which are around 30
cycles per second, have a_wave-length of
approximately 38 fect; wheieas sotes 1o
s the higher end of the audibility range.
say around 5,000 cycles per second, would
th of only about 3 inches
It Wil be readily understood that a ‘wave
jnches long will ave time o undergo
numerous_reflections and re-enforcements in
3 bora of ordinary length, Whereas & wave
38 fect long will
Wwas found that with our ordirary cone
S e
sound, the more strongly will it be transmit-

\ l

FIG 3 [

1 |

1060 060 5000

FREQUENCY. CONICAL HORN

Compare this curve with Fig. 4 to sz the difer:
in e e the’ two types

INTENSITY OF HORM OUT PUT

ted. The low notes are transmitted so wek-
Iy that they are practically not hea ard at a1l
and this in itself is sufficient to_account for
ihe peculiar metalic guality of the radio and
phonograph music of the pas his can be
b it e e D
keyboard, with the statement that on the
average radio o phonograph practically the
whole left-hand third of the keyboard, com.
prising the deeper tones, is cither
amitted entirely, or very seriously slighted.
Gy e
cally no musical instrument gives
]mrL mucs Bl s
osed entirely of v
i|ut||L) Take for_ex-
This is supposed to
256 vibrations per
G e e Iy a pure fone,
it would sound the same whether given o
a_piano, violin, flute or by

depending upon what instrument prodces it
The reason is ths cod af bitug & pure
G A
ctones, the number, pitch and in-
Lehsity of which are determised. by the char
Soier of the mstrument producing the origes
SR e e s
determine the character of the various in-
struments, and if they are slighted or leit
out, the music sounds unnatural.
Beychalogical ies have indicated that
it is very tiring fo listen fo music in which
the lower tones are omitted. Instead of
being, reposeful, music of his character iy
actually irritant; though as is
with eye-strai
such soueses of icitation, the vietim. may
et be ponscions of it
verage b e
rl‘prnduc: notes below about 300 cycles per
ond. The different investigators in this
feld have. tried various- tiaped horus: ith
a view to overcoming thi m
the curves tried are the ,wabma hyperbola,
etc.

tone,

SCIENCE IN HORN DESIGN

However, the most successful_horn from
{he theoretical standpoint, is built on what
is called the exponential curve. In the cone,
as we le:avc the small ead, the horn erade:
ally expan nple, e has
&1 opening at the smoall end. ke
and expands to double its width for the frst
foot of length, the width at that point will

gk tho wighh mn be 3 mcht;, P the durd

the original upemng. (bt of. bip peing
ent

In any phonograph or, e the sound
ieh

xtensive)calcuations it has besi deme
sastested that, i order to ampliy the dif

el w«p.m ion for c.xch it

a pr
uniform amplification ofall uummc

s Soud, bowenes Shat there is  pertan

a1 horn “m ot rvprwduu‘ wmmmb be-

et 5t Wikt hot o e
duce, s dependent on, the rate of expansion

e AR R e ]

Capt. Hiram B. Ely, head of the Government Sound Laboratory at the Frankford Arsenal,
delphia, with experimental 12-foot Exponential horn, designed by
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N ourpur

FIG.4

INTENSITY OF

T 7060

FREQUENCY. EXPONENTAL HORN

This curve shows that an Exponentisl

Tioes Pt atemacy Sret o Erentnt Soer

quency range.

been put o, the sound horn of the phono-

gl B0 101 e ot pes et ] opties
ed.”

hat
oo h B B
incaring this Same remark: 1 ] \m\e m faugh
very time | hear that. As a of fact
{he 2ound box of the phonograph ool
designed that s defects are apparent at &
casual glance.  Just the shape of the tone
arm makes me shudder every time T look at
it

In time this newly acquired knowledge
reached the phoriograph makers in various
ways. For example. in testing the different
Torms of ‘hornit was' not kvays possible
to use radio music, as it was not alw
available: stitute was to pla
phoograph record  clectrically ;. that
the needle to the armature of an_elect
magnet, 50 the motions of the needle would
generste varyin electrical mpulics. ~These
{mpilses were then fed throgh an amplifer
and played on an experimental horn. It was
soon found that the records themselves were
dei he law notes were not recorded
oo e
NEW PHONOGRAPH METHODS

New methods of making the records by
an_clectrical_process were developed, which
faithfully px,.m\ on_the disc every note

hat actually existed in the air at the time
e e N L

i Tor wae T Sound Tveaieution.

ties of the exponential horn being known,
!hc o iy s to adapt it to the phono-
raph by making 2 larger cabinet and build-
B 0 to e v o et
o as to get the greatest possible length
inside the cabinet, and \c\ preserve the ex-
pzmcuu:.\( expansion of a
Tuw phmmgraph companies
(Contiied on fage 1468)
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The Experimenter’s Own T.R.F. Set

By A. P. PECK, éssoc. [.R.E.*

This receiver was developed only after several months’

tubes are used, it

ECENTLY a well-known manufac-
turer m G frequency re-
ceivers n the marke
oo anl s Lol il Heargned s

be used in constructing five-tube

m-

Rg

fication.
Sold, consists of three standard well-s
variable condensers and_three inductances,
cach containing both primaries and sccond:
asies. T looking over ane of I its,
e u)\\ld
unduub\cdly “be used in some other wa
in making p & standacd type of t\mcd o

freq receiver, There the
kit s obtaicd s fad m \\'nh (hc usual
tube sockets an s in bread-

board fashion; L expcnmmm work was
started to determine just what
or use.

After much experime
incorporating one stage of tuned radio ire-
auency, amplification, 8 detectoc g two
the
Sl el e il \uru kit were
connected in the detector circuit in a_rather
culiar manner; and, by virtue of this fact,
il and interesting results were

ned.

L nmaTiNG

experimenting and, though but four

will be found to be the equal of sets using a greater number.

cilation, the set was found to act well and
operate quite smootl
"As wil be noted in u»L dingeam guid in the
various illustrations, the_inductance
i e
circuit, An untuned primary s connected be-
the antenna and ground, and the sec-
Dnd.«ry tunes the grid circuit of the first
Another of the units couples the

KT bive toihe detector; and in the grid
return of the detector circuit, the primary
of the third uni is connect ted. The second-
ary with its tuning condenser is in series with
the plate circuits and. in. order to make the
set it was found neces-
sary to connect 1l condenser in series
with the nd_the tuning con-
denser as show his fixed instru-
ment should have a capacity of 00025 af.,

The.main and most noticesble feature of
the finished receiver which is illustrated here

is"the fact that the, unit comnected in the
plate circuit of the detector tube appears to
d filter circuit. With this set,

able to tune out the experi-
2X.

on of AR, when oper-
it the set on an aerial 100 feet long and
located at a point only approximately four
miles distant from_the above mentioned

super-power station. Rcmem e
done using ot of tuned radio
quency i “he aul the selectivity
b e e
With. the comuektions that. were cmp]m):d
it was found possible to make the
late or regenerate under certain e
bt when stability was achicved with no os-

Fig. 2.
rahaformetys 36 and 19
- ampitying, wbe:
e eostat; and ll x: m. first :ud;g

il 19 are the variable co

*Redio

ditor, Science and Tnvention.

Q'l 0'0 0

5

the
WSS ot de -
facturers or of makces. of mummenu in

against polier of RADIO

connection with the apparatus described in
These pages, but this. information will be
Fladly ‘ghven privately, 1 you are inter:
Ssted” - any ‘Special fnstruments - describe
here, address a leiter to the 1 WANT TO
ENOW DT P EN T, enclosing
wed env The ‘mames. and
addre:sef ol (h( i ey il e given
ot DITOR.

B

be found necessary to reverse the connec-
tions to the primary of the third unit, or to

the secondary or both. In any event, try
the different combinatios
L SHOULD BE HANDY
In order to stabilize this set so that it

@ @
o1 ¥ sec

T

oR)

H

®
e

¥ T

T
i
Fig, 1. The schematic cfeuit diagram of this 1o

i Shown above.  Using standard weite for g
properly m.ma The same numbers. assigned

Bove ire also placed o the stiations on this and

making the effective tuning capacity for this
unit in the vicinity of 000125 gf.
After this set h

a hooked up—and
i S b e

breactboard, fashion

in

In the photograph reproduced above, 1, § and 15 indicae standard tuned radio frequency
6a piensers that e ¢
mplifics rheostat; 0

e R, . trangformers 3 is the
e detstor tibe: :

2%y mohiging tramiormer:
5 couriesy of Chas, Freshman Co.,

‘he detector
frequen i

i T

VT\‘,“‘iﬁi“E‘:’?‘v‘L‘L‘ES“ b
e dagram
e next two. pages.
can be easily handled and so that its varions
effecs can be studie, it becomes necessary
0 insert a resistance in series with the prim-
ary of the ﬂurd “anit and the Hlament cir-
cuit. For this
cp it EHR ey i -adjusable resistance
be used, variable from 100 to 1,000 ohms.
In tuning, it wil be fomnd dm the adjust.
ment of this resi and
it may be some time after you put o
in operation before you find the exact adju
ment for it Therefore, it should be mmmmd
convenintly so that the control ke
e reached and so that it et
o simient were Sicd T s

work, it

resistanc them ow
dotted Tines in 1 whereas the other
connection 15 d The first

ndici
i I e the
primasy of the (hrd, or regeneration, unt
while X shows where it is to be cunner&ccl
in series wih the primary B
sl B o S i
e best one is ascertained.

Wi b iy et ' il b fou
necessary to change the tubes about until
the best detector is found. Then, ‘the plate
voltage of this latter tube s]wuld be criti-
ied. Tt w

e found

cally varied. ill be found that a di
fofonce of ‘only a Tew volts inthe potenti
applied o this tube wil make a very great

(hﬁcrcms in the results obtain
grid leak used in mnmcchnn with the
demmr tobe of this circuit is also a ver
Tt might be continuously vari-
Shle throughout its range; and when the set
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| A Loss of 55 560.00

224 Jines of advertising offered for
it e R
Biws were reicoied and publicarion
refused because of false o mislead-
ments, exagger: ns, or
becanse the article e o

merit, in our opinion.

This represents more than five pages

£ of advertising space, and a cash v

of §5,561
Rabio News will continue its estab-
lished policy of protecting its readers
as far as possible from advertisers
who seek to mislead through false or
xaggerated claims, and who try to
sell radio sets, parts, or accessori
which do ot ‘attain the standard of
quality set by Rapio News

ora-

is in operation, a very minute change in this
r will often be found conducive of

much better results, This instrument is in-
dicated by 8 in the circuit siven and its
shunt grid condenser by
ments_employed are as follows:
gram.)

Ist TRF, unit,

2nd TRF. unit,

(5=c dvar

xed condenser,
100 ko 1000shm veriatie resistance,
Amperite or rheostat,

Carbon pile rheostat,

Amperite or rheostat,

Amperite or rheostat,

Variable_grid leak,

00025 i, fixed condenser,

001 f. by-pass condenser,

First audio transforms
Second audio transio
Single-circuit Hlament control jack,

e
nemwr mbm
Tirst AF. tube,
Second A'F. tabe,
AN INTERESTING APPARATUS
The type ot receiver shown here is purely
for the experimenter inasmuch as it will
aet. in_slmost different ways as
is pos for & sadio. set o Ojerate
Witk 300 fetthisei b cone e
. and by different adjustments the unit
18-19 can be made to act as a tuned flter.
This feature s most valuable for increasing
Farthermore, in experimental worke the
writer is quite sure that the set often ope
ated as a super-regenerator inasmuch as
gave all the symptoms of such a type of set.
The well-known " could

type of
“variation frequency”

7 indicates the grid condenser, of 0002

Radio News for dpril, 1926

capacity; 8 is a standar of

Fig, rizble
Pt oy O Ol Ty LS (ummﬂmg the mmm

S tube 12; 14 is the second au

udio frequency am;

mplifying trans{ormer;

eequency amplier tube; and 16 1 it Slament control resatan

often be heard and was controllable, Fur-
thermore, when operating in this way, the
Set worked without an aitenna. and ey the
Eround comection was, necess
be connected to either the antenna or ground
binding posts of the receiver with equal
results. Taken 43 a whole, this set is one
he most interesting that the writer has
i " cvoloet  Hour, it bk tan be

=
ul 2
500 —{————1 271 |
EECECCT
N
o Sz |2
o S
2l |8
= A‘gz
00—
g
4f:
w—gd
2|% |oiat serTinG
0 % 40 5 86 1©0 R0 10 0 N

g & T o tuning curve of
i gined adio requency se, “ndating“vhe
dial readin Various wave lengths:

spent observing its operation and studying
tes do thi

its action; and is, you can
evolye yoir own e
Frankly, the writer is not < of

Tk when s
if any of the reade;
to do so, the writer would

appreciate_it
areatly i they will communicate with him

Fig, 4. 20 indicates the 00028
condenser of one. of the tuned adio requenc

urits, in_order to reduce

. fixed condenser which is connected in serics with she tusing

e capacity

S Ceuit; 71 is the 100- to 1, d0p-eh vercble resittance used for Conaoliing sssiision In the
uit of the detector

Couriesy Chas. Freshman Co., Ine.

The sct is one that seems to offe
possibilities, particularly from an
perimental viewpoint, and under cortain o

ating conditions it has & Kick that can be
likkened only to that of the proverbial army
mule.

tained.

OPERATING INSTRUCTIONS

The following method or putting this set
into operation seems to give the most satis-

factory results, at Teast with the particular
set that the writer built, and at any rafe, i
should b miliar

llowed until you are
First

o
rst, all the tube fla

se His it wntil e
hoise stops,  This should be. done with the
resistance 21 at minimum setting. Then with
the variable condenser its minimum
capacity, turn the dials controlling the
other two 1 multancously. wnt)
some local station is heard. When it has

been bt b
ontrols, see what effect the third
Bl upon signal strength
Manipulate this together with the variable
resistance 21 until the greatest possible vob-
ume is obtained. Then try small changesof the
rheostat 4 as well as that one marked 10, pro-
piding a rheostat is used here instead of 3
fixed resistor. By using various combina-
tions of settivgs of the taning condemser 10
and the variable resistor 21, some most inter.
esting results can be abtained.
ADJUSTMENTS MUST BE WORKED OUT
Do not forget that when operating this
particular rece necessary that  the
exact adjustment of mmr 21 be found. A
rotation of as litle a3 5° of the knob of
this control may mean the difference between
y weak signal that s just audible and a
Volitne. of reproduced sound that w
e ouse. Furthermore, this instru-
ment will have to be shightly changed for
differences in wave-length. However, after
the operator becomes familiar with the ope.
ration of the various parts, he will find that
the correct setings’ Tor
practically be learned by e
higher wave-lengths, the resistance will be
deCredacd, il o8 the short waves, the resist
ance will be increased. Usually, the varia
tion is only through about one-quarter of a
turn of the resistance control knob; and

turn the knob to the right about one-quarter
of a turn from the short wave position.
Thett when tuning below 320 metees, you
only bave to turn the kngb in the appo
directon about the same dlslam:c to achieve
signal ‘stren
(Continucd on page 1504)
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List of Broadcast Stationsin the United States

Radio sT 42
Cai sroavcaststa. 55 §E
Lewr A erion sEi3

Radio £F §E | paa eF yE | Ratio ef 52
‘Gt snoavoaststa 55 EZ "G snoapcastsra.  ZEEE | "G snoavoasrsta £S5 EE
Lotier Location ZE 2 fne ‘Loeation 33 E2 | Lewer o SE53
KD B P, a1 Var, | KEWO, Al Gl 2 | wame. Metora st
KDUR Divis Lake, i Y% | KEw, Pertie i | WA N Y
Kb, ol oo 0 B | KW rahd, : 5
s ol ot S| KON B ik i
s St ) KOS ST T
100 | KXo, HR
KB dilitio i 0 .

2 Sen Diego, Call
BK. Sucraments, Calit L
BL. Grertr, Wi,
88, Trinidad, Calo. ...
U, Laramie, Wo..1110
Fhoenis, Avis 1111111

Kansns. .21

KFI0, Junciion City
KEIF. Oidahama C11s, Okis ...
Kif & ore

KEIM, Grand Forks, N Diic
KEIR, Partana, 0v :
KX, Cedar Falls, Towa

K
KNX, Lot

venient reference, will appear every month in Ranio New
with revisions and changes up

m:

Station i

meters; and the second number
conRect

o, Pasudens, Callr
KPRG, Houston. Tesac
KPSN, Tasaiers,

varthund, Ore

Gl

o, T
o Tapids, i
e a0
o

Wasi
Lo oeles, Guil. |
o R G,
s, Calir.

The complete list of broadeast stations, arranged for_con-

to the closing date of the
after the call letiers of the

the station, expressed in
power, expressed in watts.
TED T FEBRUARY 4, 1920

he first number
the wavelength of

woau, i umm\.v (o

snclses, Call:

WOWS, Prosiicee
i WX, Detrut, ich
g
U, Alma (o Cit Gl Ventilios, 8. D
QW North {hend, Wach Tekas
Hollywood, Callf o .
, Teevile, Rapis, Toa
L Sy Princis, Calr i 1
. Cotumbus. 3. s City, N 1111
._Olympla. W KH, Kenmanood, La
. Los Anceies, Culi an,
. Breskonridgs, i . Tirovniville, Texss.
Gasion, o L 5
. Coorde spelnis G o
st 0
st fiah S o
 Qukdana. Cutie & 300 hio
. Satt Tako cliy, Ui 5
S o
ome w0
S
i oam
i 1
Wel )
! Donver . - Onio . aows 0
. Cape Girandess, 3. it Clmens, 3iich. . 216 500
. San Diego, Chli WABY. Follennin e
. Abugueraue, . Miex 6z, an e
. Oxden, s, ... DE, Ao, i a0
! Hollyweod, G WAFD: Port Turon, i 5 i
! pland, Gl G, Toral Oak, Mieh/ /2351 50
WD, Ariaddinhia, ARk, WARE, mictond Fiut, N L o
WE St Touts, Mo WA »
W, Clic. il 55 d00 | WAL, Cotums, 2039 500 T
W1, So. San Trancive 26 500 | WAMD, Minneapsiis 450 | WEAN, St Clowa, Mini......... 313 1
Wi, i, Cal 205 500 | WAPY. Auirer Al 15 500 | WFAV, Linln, Nebr 75 50

B0, Kuowslle, Tann....... w0
Philadelohis, B 1o, s
Seymour, Tnd.....

,’ Camden, . 3
83, collseine, Mion
BL, Syracuse,

BN, mwmm, s
B, Bl

B2, Gl 11
DF, Fiai, i

WHO! Des Molne, Tovs
WHT. Doorte, 11

WIAD, Oucn City, . 1

WIAS, Burtingian: Tova.. 1.1l #0100

WIBA, Maditon, Wis. 5 1

. Petersburs, Fis 22 100

k. 2 50

1
02

1w aw
Lai0r 5

(Contined on page 1441)

AQ. San Juan, T ...
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A New Radio Freauency Receiver

i
By EDWARD SPIEGLER
In this article Mr. Spiegler tells how to construct a_six-tube radio frequency receiving set that
will bring in the DX stations with good volume. = The reproduction is good, because of the de-
sign of the audio frequency amplifier.

HE fact is generally recognized, by ~the troubles with which a set is already
radio constructors and experimenters,  afflicted. 4y 00 1s gk the policy. of RATIIO
that a_considerable portion of the Bearing the above facts in mind, lh: \\nlcr NEWS to bhsh (h( na ies of mas
osclistion uouble encouniered i recenily constructed a six-tube fre.

tuned radio frequency eceiv quency receiver, involving two \kilgk

dAruL magnetic 1(1( uk of en‘uu S8 detector, and one stage of (r'\vv:.lormc

4
_ these pages, but this. information w

sy Tgheh Do, "1 o o
stage to the o, $iages of reaistarps ooigled A K, here, address a letter to the T.WANT TO

effect osf yprumhh in sets employing operating with a X EPARTMENT

straight solenoid inductances (as such c For the radio freg

tamped return envelope. The names and
Sddrcsses o e St O begiven
Chari paic}

have the most widespread external magnetic  Of course, are the most important single in ot

fields) and is least noticeable in outfits using  struments, in almost any R.F. sct, three coils
transiormers of the confined-field variety yere used, wound in the sh

o )
n general, the best results are obtaimed Tl re' known as “lemnis’ cofs, taking 5 W 3
rom tuned R.F cuits when the ‘magnetic their name from the shape of the umtl\:- centers mvcx.u‘ﬂ)‘ two inches. The wire is
coupling Hetwoen! consacied stagsi s at 2| matical thive Hic lemiscate simply threaded in and around the posts,
minimum,  Manufacturers Have not_been WINDING THE COILS bound along the outer and inner edges with

w to realize this; and have either Exch of these coils consists of a I5:turn Ui strips of adhesive plaster, and then

oped some. eficient iype of confned-Reld  primary and 10.turn. sccondary. both of  Spped of

The turns of wire are spaced a distance
cquivalent to about half the diameter of the
wire, in order to reduce the inherent capac-
ity of the winding. The smaller this capac-

the more sharply does any inductance
tune when a variable condenser is connected
across it.

There are produced two dist e e
fields of opposed respect Ii the
upper end of the right-hand Section of the
“hour-glass" form is a North pole, the adja
cent leit-hand end is a South pole; and as
unlike poles attract, the magne
force flow together and form a strong, com-
plete circuit directly within the axis of the
inductances. The net result of the arrange-
ment is such that
beyond the ends and sides of the coils them-

selve

PARTS REQUIRED

Three of these “lemnis” coils have been
used in this receiver, and are found to work
3 utomaie s coisanen; 4 eances Cxcelely Tolowing other s are
Pt i Al 7, ALF. tube sockets; 8, detector socket; F. edred i
ibe sockets; 10, grid leak and s e T Y - One panel, 7x24 i

15, 413505 16, 0003 11y 1235405 16, e amd oG and One sub-panel, 53 ches,
Photos by rmrvrsr\ of (‘rnrm! Y 3 Two micrometer dials,
One battery switch,

One low ratio audio transfor
One .00025-1f. grid mmhmu nnd 2-meg-

RF. transiormers; 2, variable condensers

transformer or adopted some system of inter- )
stage shielding. From the home constructor’s &
viewpoint, the confined.field unit s mare con-

0. 26 C.C. enamelled wire,
ass shape to form an upr

just three inches high. ohm lea,
veniently ' incorporated vers than  form may be made by screwing two d-inch 0 - and one Y-ampere ballast re-
shiclded open coils; for. under some condl-  pieces of round wooa, 1 inehoin dameter

ances,
(Continued on page 1499)

= s éﬂ
II__‘

+C°= 9V, J

The different values for the parts are given in the accompany-

tions the presence of shields may aggravate to a plain board, with a separation betweer

L] DOUBLE COND. —»

0

——

(-]
= BVA + “B 422k 490 +135V.

Above is shown the circuit diagram of this six-tube radio frequency receiver.
ing tex

SGencral Winding Company
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A Balanced Tuned R. F. Recewer

By JOAN M. KIRKLAND

The outstanding feature of this receiver is that oscillations are completely under control at all
cellent sct for crowded districts as

times. It will be found to be an e:

NE of the greatest drawbacks of audio amplifier.
2 employing one or more radio frequency tubes” nhmcmh e control-
u

stages of trnel falio freqency  led by the
ampliication is the probabity that another rheostat in Serics w
in the middie of a top s program they  quency tube,
A e B e
e any apparent cause. There have been couple of minor changes might be made

Which sérves, As @’ coutrol dter

ell as a great DX getter

in Alve circuit

hown in the accompanying
diagram. In the first stage of the audio
mumm anplifier there might

6:1

the 241 This suggestion
for experimenters, who live at @ consider-
able distance from a broadeast station and

gries that rang to the blue heavens for
tircuit that hag tuned radio fr am
cation, ot will ot oseillate on any o

. aiter it has once been instructed not to.

is against the policy of RADIO
MW i pablith, the. oot o et

iy “given priva ¥ you e i
gsxm-xy in_any special “instruments described
e, addrces a Tetter 10 the 1.WANT TO

3 NT. enclosing

amped return envelope. The names an
zddrcssﬂ  of e mamuiscirers wil b izen
ZEDTTOR.

In_the receiver shown in the accompany
ing illustrations a_circuit is used that more
or less fills the bill in overcoming this dis-

of tuned radio frequency circuits
in general. A multitude of systems have No.
heen created for the elimination of osci
tions in this type of receiver; all the way

advant:

oooas,

1 indicates the variable condensers: 2,
AF amplifer wbes

PE

e

Above s shown the icui dingram of the four tube cecciver
terminal marked < oo o Dl Voage.
e th A.F.

Lot I 30 vels aee wosd on boe

from the old-fashioned potentiomter to the
west-fangled idea in left-handed gadgets;
But most of them are. fairly diffcult 1o ad:
just and the tuning is rather complicated.
However, it there i but one
slight adjustment to make for the elimina-
tion of the unweicome oscilations, and that
s the variation of the small five-plate con-
denser (No, 8 in the views.)
The circuit for this receiver has one stage
of balanced tuned radio frequency ampli

B e e
Oiten, the experimenter will recol-
lect, he has wished to try a different “B” or

RF. transformer; 3, antenna coupler: 4,

the
e 7 AT, ranaformers; 6. S-plate con
10, high resigtance cheomat: 11 and 12, flament
rid condenser, and 1 4

who desire more than the usual volume from
their set. 1f a tube of the UX-120 type i
to be used in the last stage of the amplifier,
this change is advisable, as this type of tube
has a low .unphﬁr.mon factor. If UV-199
tubes are to be used in both stages of the
amplifer s o e Rt e
e other change that

the diagram is
circuit jack in the plate circ
tube of the audio freuency amplifier. - This

ans who five in the vicnity of large
cities where there are broadcast stations
whose volume would be to0. gréat for  the
house.

CONSTRUCTION
Froar the afont view of 1he parel and fhe
other illustrations a good idea can be had
of the position of the various m\mm\cnlt
he panel, which is 7 x 18 inches, is first
R Tt i 0 e it i e i
(Contined on page 1478)

4" voltage on the second stage than that
used on the first; and these ex

Sre provided. for. this purpose. . Tns
rheostats ballast resistances are used

The rear vi
a_terminals anienna coupler: 4, AT amvllﬁ:r tubes:

ble condensers: 2, dhe R.E. transformer: 3, th

, detector

‘Hlament controls 10,
minal board.

+6. R.F. tube " transormers:

csisiance theostat:

liotos by courtesy of General Radio Company
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The Ghirard 8 Super-Heterodyne

By ALFRED A. GHIRARD, Asso. A.L.E.E.”

A super-heterodyne receiver that will bring in distant stations on a 15-inch
sirable set to_ have, in the opinion of the majority of fans. W
g00d

[ U e s

stamped_rewin chveiope. - The i
ot 1 e manmiaciores i Been |
e S

HE super-heterodyne method of radio
reception has been the target for

probably more unjust eriiciam than
other seceiving system we have.
Theoretically the

stem is sound ; but prac-
tically it has nnl Y Vorked out in_ popular
favor to a degree anywhere near comme-
surate with its real %

To the soalosity o1 fastet Wit uigiad
theory and actual practice do ot agree, there
is something virtng with/the siial practits

r the theory has not been carri
Teithrally g the s or it has not

“uper-het.”

S e
The Ghirard VII

Jas been in the gro-
ess of development for a period of four
oot e Shel At ot b

circuits W
s s in coniypetion with
leeper, during work on another type
Everything possible has been_done
ocure parts which are not only efficient
clectrically but up-to-date, small i size and
to stand_u long usage.
circuit is similar in some respects to that
developed by Cotton
At the writer's laborator
shore of Staten Tsfand
arly bad for loop receptio
large adjacent bodies of water) all of the
local stations, all Chicago stations, Elginy
llinois, WGY, KDKA, WRC, WEG,
iladelphia_ stations can be brought
the lowd spealie, consistently, any night, at
any.time during the hours of broadeasting.
loop used is only 15 inches square,
and absolutely no inter ference is encountered,
Tuning is accomplished with the two main

on_the south

§28

been applied correctly. In the case of the
super-heterodyne, hoth reasons seem t
rst, many sets offere
have been fostered by men whe
axes to grind ; secondly, about
the sets the slapup test-out
variety. Other reasons are the exaggerated
claims made by the sponsors for distance and
Sl iyt alch, can st Ol N
anyone building the set—leading to keen dis-
and on the part

CALIBRATION CURVES FOR |

[l

e OSCILLATOR DIA

loop is a most de-

‘e recommend 1his receiver as a

ser. The first detector and oscillator tubes
are coupled together by means of the oscil
lator coupler. The rotor coil of this coupler
is adjustable, but when once set need never
be touched again. primary of the filter
transformér s shunted by a 0.001-4f, fixed
condens serves, not only to sharpen
e tmmpbotas s o by-pase fe
quency of the incoming wa
e Blate of e e ety fod hack 1o e
grid circuit loop by means of the 45-uuf
midget condenser,

three-tap loop, with this
in et iy lhc first

sharper
tuning of th loop condense P
ectional pr in_the loop. Following

chis we have three stages of intermediate fre
quency amplification at meters, with 3
400-ohm potentiometer to control oscillation
n the actual operation of the set it has never
necessary to make the grids of

volts
battery Gonsumption

SAT, ampliber may i
haps seem to be il Yk cat TOoted s
ing the first stage resistance-coupled and the
second stage transformer-coupled, It 1 well
known  that ximum _efficiency in
vacuum tube circuits, the impedance of the
coupling device should be vl to hat of the
plate circuit of the tub
tion with. This om the use of a

8
DAL READING

of the fan.

Lastly, most of the care and thought seems
to be given to the electrical part of the set,
the mechanical construction being left to take
care of itself as best it can.

efficient variable condensers, if the
panels are made of a material which will
warp and strai

weight of the instruments?
pound-foolish seems to be the rule, rather
than the excepion, in some Fadio construc-

¥ ¥ siper.Hetecodyne should sirpass all
circuits for distance and selectivity. Distance

features are obiained by the use of cascade
RF. amplification, sclectivity is brought
about by the use loop “aerial. Loof

reception is, of course, very desirable for its
convenience, portability and selectivity.

3 is the antenna condenser: 2, coupl
meters 7, AF. lunsferm:r‘

No.
‘potent

Cuthor's vights reserved) .

and 6,
ntermediate Sanstormerss. 5, resistances 10,
‘gfid ‘leak and condenser,

WAvELENoTH (METeRs)
® W o
This pair of calibration curves indicate_how

Simple’a matter it 1 5 Jog e’ Gl VIIL.
‘for tuning.

s, inilary volume control being obtained
by the u

Stag
lo\\mg ﬂ\e
dcector, wing a 0.1-megohm coupling resi-

“The second stage of audio is transformer.
vhi

ot

nearly. tweaty, - This combination gives
am working_most_efficiently

with the detector tube, wit aving in

e ot i e e e ol el

clarity. By-pass condensers of the valu

shown'are used.

rsonbed|
only occasion:
by

rhe Thsoitas need be adumcd
ally to make up for changes in
Pattery vollages.

CONSTRUCTIONAL DETAILS

You will notice from the circuit diagram
that_eight tubes 00 the UV201-A type are
employed joop i tuned by a 00005

ui. straight-line frequency variable conden-

6, theostats;
a0
and 12, ‘terminal board.

unique.
jack punms phugging in of the phones e
the first A.F. stage, and also controls the
ﬁlnmcm of the last tube. The loud speaker
s permanently connected to the set at the
rear by binding posts. This does away with
unsightly plugs . cords at the front of the
the speaker is used. When the
used, inserting the_phone plug
in the jack aufomatically disconnects the
loud speaker and the filament of the fast
tube, This filament c eature does not
tenduce "any.dificultes in
Loug, by-pass condensers are use
the R.F. currents from the LT
o) e e
tor tube. This greatly improves the quality
and stabilizes the set. Further by-passing is
obtained by running all the filament leads
parallel and close together.
CONTROLS
e leit hand rheostat on the set his o
ohms and controls the oscilla:
The center rheostat of
10 vt e o B tubes,
on the right, 30 obms, gives inde-
penllcm control for the last fube. The first
AF. tube is controlled by a 1-A amperite.
This permits of cutting the
and out without affecting the brilliancy of
the one preceding it. Provisio
a “C” battery o
The set is built around the helical-wound

2
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transformers designed by Prof. Bowles. The
intermediate frequency (3,000 meters) trans-
formers are matched to one-twelfth kilocycle
They are primarily of t e wih
2 vers, SRl santity of fron in thefo. 1
broadens the peak sufficiently so that great
amplification is obtained, without any cutting
of the side bands to cause poor quality in
the reception. The filter transformer is
the air-core type, tuned 10 & sharp peake by
the use of a O0LT. fixed condenser across
Al g
Sary o have this 001 condenser of the proper
capacity.

The  two 0.0005-f. straight-line ir
quency condensers are slightly larger in size
than the usual 0005 condenser; but it was
thought best to sacrifice space in this case,
s ton and clec.

efficiency, and the advantage of per-
alanced rotors. The rheostats are but
1% inches in diameter. The potentiometer

is sturdily built, and operates with amazing
Smoothness.  The lament lock. switch en-
es the owner to fock the set when not in

so that children or others cannot turn
on the tubes.

The front panel measures 7 x 21 x 3/16
inches; the tube panel % 5/16 ind )
the main binding post panel 3 x 1% x 3/16
inches; and oop binding post panel
2 x 1 x 3/16 inches. Hard rubber pancls
o w.mm for a set of t
S bhe: T o riutis St wn
ally to carry the weight of the instruments
without warping:; one of the stronger insu-
e G RO
rackets serve to fasten the
to the front p.mul The
weight at the center of the panel is sup-
Sobted: By b il Hraas: anale brackes
This method of construction results in a
rigid outfit. The set can be grasped any-
where in one hand, so that its entire weight

is suspended, without damage either to wir-
ing or any of the parts or panels. This is
a Food micharical test foF Aty sek
ARRANGEMENT OF PARTS
You will notice that the tube sockets,
transiormers,

are
all

i 1 shade possible by the use
overed where
necessary with varnished tubing. The fila-
ment wiring s kept bunche, in order o take
advantage of the by-passing effect, resulting
in vmprmul quality. here is less wiring in
this set than in the ordinary 5-tube tuned
Bu e e
véry careful study of the relative location of

hasty glance at the bottom view of the

tube panel might lead one to think there are
exceedingly long leads, but closer inspection
shows that practically’ all of fhis wiring js
for the filament circuits, in which moderately
long leads bunched together are advantageous
rather than a detriment. It is important to
note that the parts have been so arranged
that the grid and plate leads between the
iwbes and L. ampliying transformers, on
top of pancl, have been kept down
to the hietiondin. Seagti ot For e

e
the next by a tube socket (272 inches), there
is no possibility of interaction due fo
Bt b e i e e
condensers are fastened directly to the un-
derside of ihe tube pancl, by removing the
grid terminal screws from the sockets and
Fanning longer screws through, the terminals
This makes the grid leads about
inch long, and simplifies the wiring. ~The
oscillator_coupler shaft is cut off flush with
the brackets and the collars adjusted
shown. The brackets are flattened
what so the coupler les fiar against
otk pandl . i e e e
tapped on the rear side so that the coupler

i
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With but two controls, the Ghirard VIII i

et o ight)
ol et Eorentiomeier kneb ué,.
right.

man “building his ewn.” The filament switch
and.jack are kept under the tube pancl.
The two 1-4f. by-pass condensers and am-
perite are fastened under this panel with %
inch 6-32 F. H.

Bind pesholiS oirip
nickeled brass posts, ¥ by 33§

strip may be kept dow u
amhor prefers the hi as it

convenient to et lcnmnals
When the set is installed in a cabinet

b el Siiio & feoiniel Gl o
the loop tuning condenser, by means of two
nickeled beass rods, 5/16 34 inches, thread.
ed to take 6-32 screw: i

Here is the view beneath the subpanelz No. 1
control; 15, flament control

is fastened to the with 632 R. H.
machine screws, it hving tem ghow
nt.

1¢ you can possibly manage i, have the
front panel grained, or “dull finished,”
el B e

3, the b
i

omatic Slament

condensers 14,
Jack and 16, Flament switch

post directly to the end plate and rotor of
the condenser.
WIRING

An explanation of the connections to the
five terminals of the oscillator_coupler will

parts and wiring, to the sef which is always a satisfaction to a (Continued on_ page 1503)
51EG
00025_ (=2 eEG o025
FiTeR I [ I e ArT
G G Py G G |
7"@%.« 3 FQ“
3 of 8 Z=7) et
; 001 ME
w0607 {
& oo
£ ]
g GG
CSA  +AB +BElV +B45 C  +6WV LS.

Above is shown the circuit diagr

of the Ghirard VITL.

The Alament control jack controls also the last tube, which
plug is in-

does ot operate when the
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No. 1is the RT. tube socket; 2 the degector & he A,
G RV, transiormie; 7, tiekler coil; 8, sheostats 9, meutralizing condensers

stages of tun
This is due, in part

tuning presented by'a three-dial

general features of = plifies the tuning operation
construction. Per-

set, and in part

v and simplic
haps. the most. mportant. reason
change lies in the fact that the neut

e socket; 3, o

Photoscon

Somson Electric Co

mplifier sockets; 4, variable condensers: §, antenna inductance:

10, A.F. transformers; 11, baseboard supports.

How To Construct the DX4

By A. K. LAING

or balancing methods used on

sets. make th

waves shovs 75 m:ur isa
ter, an the othe

graphs reproduced on_this

signed especially to

with good  volume.
Tosses and sharpness are i T

nore

three-dial
flicient on  the broadcast
simple mat-
nd, fo design

" balanced radio

within the

thephoto-

HE newer circuits designed for kit  stressed.
manufacturers show a_decided trend  frequency
toward _fewer, more efficient troduce

i radio_frequency am-

to the diff.  makes_the
that of the usual fiv

for_this
alizing  ©

a single

as_de-
¢ in Sistant sations
"ot foar b

As only one stage of tuned radio

N o publih dhe names of many

£ har;

stage

is used, it is ry
osses and_broad. fining in order
to oscillate. This
overall efficiency al

to control the tendency

tube

e

against the policy

facturers
e e R described i
hese ‘pages, but this. information. will
iy et privaely,
here adarens o eter o e TWANT
. KNOW DEPARTM
Stataped retubn anvelope: - The narmes
e of the manufacturers wv" Te eiven
. e o DITOR.

of "ins

to i

bout equal, to

of RADIO

., enclosing

THE CIRCUIT OF THE DX4
of balanced tuned radio_fre-
ost quency amplification is followed, in the DX4,

view of the DX4 receiv
R indactance . Kb, tratstormer
10, A.F. transformers; 12.

e

ondenser;

the R, tube; 2, detector; 3, A.F. amplifiers; 4

7. tieider coil;

Thecstat

5

ot

by @ regencrative detector and two stages
-ratio _transformer-coupled  audio
quency amplification.
system and the radio |
ats ool des
plos . swall varible. conieuser, & radio
frequency choke coil, and a by- pm condenser
in a novel arrangement which rts from
the usual “Wheatstone's bridge.” Thc radio
frequen
yaryipg the coupling.  The importance of
y those
who_have read Mr. Harriss arfice on
coupling in the December issue of Rabio
Ny

Referring to the illustrations, the coi)
mounted at right angles (0 the front pancl
the antenna_coupler. It consists of an
18-turn primary and a Sd4-turn secondary
yound at a distance of 3 inch apart on a
234-inch tube. In the center of the set, and.
ght angles to the sub-pancl, may be
seen the interstage transformer and._tickler
coil. The transformer secondary of 54 turns
s wound on a tube identical with that of the
antenna_coupler. - Within this tube revolve
ncl the top one bears the

6 fi

struction of bearings for the vario-coupler is
a particularly hard task.

COMPONENT PARTS REQUIRED
1 front pancl, 7 x 18 x 3/16 inches,

1 hase panel, 7 x 17 x 3/16 i
Bt e e
rheostat, 30-ohm,

1 rheostat, 10-ohm
2 variable condensers, S.L.F. .0005-uf.,
1 interstage transformer and tickler,
1 antenna coupler,

ets for UV tubes
Sl frequency transformers,
1 fixed condenser, .00025-4F,,
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1 fixed condenser, .0005-4i
clips

fixed condenser,
saiieneitaliing condenser,
grid leak, 5-megol
e e

(with grid leak

on a c in diameter. Directions

the Fel

RapIo “A Balanced Reflex.

iws, entited.

A LY
The top and rear -views should give a

B ws w0 &

The four-tube, tuned radio frequency e
1 hmdmg posts,
el brackets.
The radio trequency choke coil mentioned
above may be purchased with the complete
ki if the builder desires, or it may be made
at home, It should consst
dred turns of fine wire (No

of severa
36 or sma \Hcr)

Five Mi

of the favorite pastimes of the
American people is dropping coins
in s ot There are the familiar

iahing m in every railroad

Sl whiih or e o o e o
indicate your correct weight. There are

machines scattered all over the country. that
dispense chewing gum, candy and other cat-
the same amount.

ables for
need
the
maching and place your shoes in its care
t to be behind the trend of the times,
the radi slot machine has made its apDeas
ring your pocket
portable receiver with you, there is a
program on the air that you are particu-
larly anxious to hear, just walk into a store
that has one of these radio recciver slot
machines, drop a nickel in the slof, set the
the set—and your station will
be heard from the loud spealer in the top
of the machine.
HOW IT OPERATES
t machine made its appearance
e e consist
Bve-tube radio. frequency
one stage tuned RF., one
RE, detector and two stages of audio fre-
quency amplification. The
which

e
minute:
10 the slot in which the nickels are deposited,
is howing the times when stations
are broadeasting and also the necessary dial
s o

Ths enall o el the slot is turned
after the nickel is deposited. This starts
the motor which operates the timing mechan-
ism. After four minutes of music a red
electric lamp lights in the front of the cabi-
net, warning the listener that if he wishes to
Soedn Biresi beyond the period of
er minute another nickel
dropbed in the slot. . This,muist be repeated
every five minutes. The opening of the loud
speaker horn is behind the grill work above
the dials of the receiver, and the timing
‘mechanism is under it

efore long, it is possible these machines

e M

generative detector receiver called the DX4,
clear idea of the arrangement of parts. It is
not necessary to follow rigidly the exact spac-
wn, but the general scheme of the

ayout shown should be adhered o, Refer-
ring to the top view of the set, the socket
at the left is Tor thel fadio. TreAuchey tabe
Next comes the detector socket. The socket

% i
for making a s\ulzblc choke will be found in
ruary, issue of

1433

Panel view of DX4 receiver.

at the right rear js in the first audio fre-
quency stage, and the one near the panel
at the right is the second audio.

The rheostat appearing at the leit in the
front panel view controls the e

resistance is (irly olms.  The
e S amplifier
tubes, and has a resistance of ten o =

The jack used has an auxiliary pair of
contacts insulated from the two Which makie
contact the plug.  The the
filament_circuits of i e b e e
plug is inserted.

The condensers used in the set made in
the Ravto ABORATORIES are unique
in_the S field for their compactness.

S.L.F. condensers in the zero position
mm- up six or more inches of lateral panel

and as much as thirty square inches
of

needed to allow for the swing of the
u]nn;unzd rotor plates condensers used

n this e up a maximum lateral space
“iuches and a_total area of cigl
hes on the

pane]
(Continued on page 1491)

S
square

inutes of Radio for a Nickel

By JOSEPH RILEY

will be as common a sight as the many dit.
ferent types of vending machines that a
famdliar o everybody oday and. then the

ericat and girl will have another
i P gimme a T wanta
B o e

When 2 sickel is dropped in the slot, your faverite radio staion can be tunedin by the two

 the front

of the cabinet.

©Wide World Photos.
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The Doughnut Five

By ASHUR VAN A. SOMMERS i

T'he receiver described in this article takes its name from the type of ceils used in the radio

frequency transformers.

N fadic s it Sitomopiie feld, &
e T T reah 4t which 5o tope
o @ e Gl 0

and sharpness there is no doubt whatever
that a properly constructed \ulu\md |< be:
But solenoids are the most diffict

to neutralize, to stahilize. Thr
the solenoid suitable for broadeast reception
is large, and it interlinks with other coils
and with the wiring of the set, causing all

he best irom

ever; All sets

by reputable companies, and all circuits de-
signed by prominent radio men, are good,
just as all antomobiles are good. But, just

2

The view under the subpanels New 6 the R T. trasslormerss 7, the A F
¢ potentiometer, and 8, e Blament o

Photos by courtess of the Reichman Company

Kinds of feed-back squeals unless great care
is taken to insure zero coupling between all
ny, 80 coils

" diterent radio  coupling w
rouble

s different people choose different carg be-
cause they some one featus

speed, or power, or
T = livuial o

sets because they appeal in some particular ~of over part of the wave-length
feature. range.
in the field of tuned radio
vers comes down, lareely, to a
sharpness, sensitivity, or

stability is most desired. No receiver now
available presents the uitimate in all three
characteritics.  Many fans believe that sta-

is _the most important feature of all,
and prefer . set which 15 perfectly stable
cven if sensitivity and sharpness are reduced

.
deciding feature in most radio fre-

t should prove an interesting receiver for the set builder.

is against the policy of RADIO |
Taws o pubish b2 ,\’ms of many:

sladly given privatel You'are inter: |

Ested’ in any special ‘instruments described |

here, address a letter to the T T &
. KNOW DE NT. enclosing

stamped return envelope. - The :]
s of the Tanufaciurers w)ll e Eiven
free of ch: DITOR.

or those who wish to construct a set
ill be as stable as possible, it will be
found that the toroids are.ideal. Actually.
the difference in efliciency between solenoids
nd toroids is slight. When we consider that
it is very often necessary to introduce losses
into the circuit deliberately, in order to con-
trol oscillation, the difference in efficiency
may be discounted entirely, Those who ars
interested in an exact evaluation of toroids
Sre relcircd o an aruglh Ean A AT
Toroid Coils” in this issue
CONSTRUCTIONAL DETAILS
No specific parts are recommended for the
T R
may be combined for this circuit. The
Dleie Tist of componeats follows
1 Toroidal antenna coupler
2 Toroidal inter-stage i lmmknrmcr\,
3 ine  frequency ~ condensers

o

(Continued on page

quency sets is the type of coil used in the
inter-stage transformers. In_the

issue of Ravio NEws (page 086

yas publishd entied “Which Type of Coil
s This article brought out the fact

it o e S e 400" O,
the lowest losses of any type. ‘The writer of
the article stated, however, that he consid- T ACh B B

ered the coils merely from the aspect of

! The ci
sistance at high frequencies. For volume

o, 1 indicates ghe . T, wbe sockete . the detector sty 3 the A T, amplifer sockets:
g il iable condensers, and 5, automatic filament ld]untrs

iccuit diagram of the Doughnut Five is shown above.
the'three tuning condensers, is the ~otentiometer, for Fetviating the hid bis on the R . habes

Cpeaner

Iy adjustment, beside that of

AMAZING STORIES

The new scientific fiction maga. -

sue will contain stories by Jules -
Verne, H. G. Wells, George Allen
England, and many others, :

Brim full of scientific fiction of
the type you enjoy now in this
magazine.,

A big magazine, with a big new
ide

ited by Hugo Gernsback. :
For sale on all newsstands.
25c the copy.
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A Duplex Crystal-Detector Hpok-up

Utilizing Both Halves of the Wave*

T'his article will appeal to the experimenter who likes to work with crystal detectors. By usi
two crystal detectors it is possible to get maximum results with very little trouble in wmny

HE majosity of broadeast recciving
sets (in Central Europe, where dis-
tances are short) use crystal detec-

s, which are popular_because of
their chmpness simple construction and casy

operation. ‘This is especially t road-
o lmcuc rs; mr the. begiuner who wires
his o look on the simple cry:

g e et
WU nibe cirodits, gelting Joss sutistac.
tion in the end than a good crystal set would
have afforded, under eually ‘favorable con-
ditions,

FIG.1

The crystal detector hook-u wn_above
utilizes ‘but_one-half of the  incoming radio
wave, thereby wasting a great deal of encrgy.

It is trs the coyatal semivee can deliyer
¢ energy to the phones than it receives
hum the antenna, essary amount

No amplification co.memcns. Ge
wsude) are possible from
t what is el 2

e
Sitlstiinots tootion feas lonal iativns 3
stady one. Tactor, economy of signa

5

FIG.3
A carried waye (hat iy modulated, in which
Torm 1t is received on an

energy, that is to say, obtaining the greatest
B o eoroducton from the curreat e
ceved by

"of energy. in coils, condensers,
:mul S el e
by very careful selection of parts and highly
insulated mounting, - But many a radio be-
ginner has met with a great trouble,
Because the crystal in an ordinary hook-up,
Hhe Tig, 1, tansmits 1o the headset only

FIG.7

Method of connecting head set for use with
Duplex system of crystal detection.

* From Radio Amatewr, Vienna

changes.

one-half of the oscillations which it receives,
and the other half of the signal energy
lost, so far as reproduction is concerned.

-l

A carrier wave hdore . modulated at the
oadcast statio

A

As we all know, the action of a crystal
gecsiner b It hsltoiiogs et
modulated by voicé or music at the broad-
cast station (Figs. 2 and 3), follow cach
ather with & rapidity foo gréat, or, as we
say, with too high'a frequency, to put the
duphr;\xxm Of the head.ghones, ko, Tibra-
tions causing audible sound, They are there-
fore conducted throu stal, which
tas the peculfaity (lke the acuon ot 4 valve)
of the
i ere
Accordingly the telephone receives only di-
rect-current impulses of a low frequency, but
to which the diaphragms respond, so that
sound is transmitted to the ear.

The loudness of reception from the set

FIG.6

By employing two crystal detectors and_two
head-phone seis aa shown in the above dizgram
both halves of ‘. Intoming radto. wave sre

rectif

now depends upon the amplitude or height of

radio waves (see A in Fig. 5) which is gov-

erned by the amount of m(()mmg cneres,

the size of the antenna, and s other

factors. The incoming oscillacons in the

negative direction are held back from the
phones by the detector (Fig, 4» and there-
fore flf of. the incoming: enerey s aeees-
sieily puitsed, ticpeniienily of. he Gnasoic:
it in'te skc Thisirintes the oude

7
FIG.4
Only onehalt of the received modulated wave
is passed (0 the rest of the circuit after rec-
tification by the crystal detector.

sess of pecsation. and occasions foss which s
unnecessary in @ crysta
SeNce Wi il

Tt is possible, by the use of two oppo-
sitely-comneeted " ciystals, fo. utilize” both
halves of the wave, thus taking advantage
of almost the entire ener, eived, and
‘bringing up the reproduction to its maximum
value in this shows a_ hook-
up which does this, by employing two separ-

o

L e
proxmmtdv the loudness of re e
DIbla Wt & sirgle bhont on @ single crysall
rut. ‘Lo concentrate this more eMcient
\mlmmn of energy, in a single headset, two
ethods are available.
‘Firs, one may connect up a double head:
et, each of whose p]mne\ has

4,000 ohms
resistance.  Customarily the two' are con-
ccted in series, bat we change. the leads
so that each is connected individually (Fig.

7), and then complete the circuit as shown

FIG.8

How a single p

of phones can be connected
in’the Duplex. i

cuit 1o get full-wave rectifi
cation.

n Fig. 8. In this the maximum amount of
energy is brought to the phones, and thereby
the loudest reception is obtained that is
from an wmemplibed cr
iy be va
P attained
l:y The wse of two transformers; that 5,
the amount of energy obtained from the
is brought to a single head-

e e e G

FIG.5
The loudness of signals in the phones depends
upon the amplitude, A, of the rectified radio

:2, or, at most,

a very low step-up ratio (1

Kept, s
coils of the transformers shall not be work-
ing against each other.

his hook-up has_the advantage that an
ordinary headset can be used without change;
but it is somewhat difficult to fin
formers exactly matched. Theoretically, to
BEOAEE particular head-
set, the current resistance of the
G R e R
be exactly equal to that of a 4,000-ohm head-
set; and that of the secondary windings

(Continued on page 1468

'S

s head
may

By using two low ratio transformers,
sek connected fn- the usuel way (n
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Different commercial makes of torids: 1 Orbits 2, Nole Circole; 3.

Ra
3 RETEGE IS, Naom

lo Foundation Torocoil; 5, Thorola; 6,
11, Wybo Hexoids.

Sumimits

all About Tormd Coils

By SYLUAN HAR

There has been much ado about toroidal coils for the Iart xriem[ months; but sirange 1o say,

nothing of a quantitative nature was published about them until January, 1924

NEWS took the initiative.
warious types of coil.
on toroid;

HE toroidal coil has been used for a
loug tine in various s Jabors.
tory work, and I believe, to some

The shay

ent i telephone work. ape
of the toroid is that of an anchor-ring, by
which name it was generally known until the
recent enthusiasm in radio circles for that
type of coil. In radio circles the coil is
generally known by its mathematical name,
in its various forms. The noun is

the adiective is “toroidal? the form “torol
ia'a substantive adjective. It is by this latter
form that the type of coil shaped like th
homely_“doughnut” is generally known in
radio circles

oidal coils,
article_ avowedly dealt only with the resist-
ance of coils; nevestheless tome readers tooke
exception to the fact that I was dealing
with anly one phase of the subject, for the
son lm as one cormespondent siates
rticle lays undue stress on a

ik abes, St

bearing o the actual operation than the
points stressed in your articl
his_correspondent was _intimately
ferested in the matufacture of toroidal coils
e L/R ratio of which, it was shown in my.
articla in the Jarary issue of RADID News,
is generally lower than the ratio for single-
fayer cylindrical cois. n to state,
s pos-
sible to keep the radio frequency resistance
of a toroidal coil as low as that of an equiva-
lent solenoid,” which seems to be in agree-
ment with the findings of the Raoto News
Iaboratories,
However, the point is, that it is impossible

VAN
\ w0yh

00|

TURNS OF WIRE

when Rapio

Tn that issue appeared an article by Sylvan Harris on the resistance of
. which has caused considerable discussion, especially with regard to the data
This article, completes the subject from the standpoint of design.

to_cover adequately all phases of any given
subject in a single article in any magazine.
Volumes may be written on the properties
Jf coils. In the article o, the writer
purposely omitied. Gl considerations other
than resisance, intending to leave the other
i < o b ey
B e i thissaniiopor o

tensity of this field may, when the length of

the coil is not much greater than its d
meter, be relatively great at some distance
from 'the ends of the col.
tunity then, omagmetic coupling
be established bemcen the circuit_contain-
coil and any other circuits which
may be linked by this spreading - magnetic
field, A general idea of the distibution of
the magnetic fields of the two types

toroid has been so

radio publications that all other points® seem

is, the inductance-resistance to have been cither forgotten or taken for
ratio. Tl imary inductance, mutual in- soph|  sranted. This is a peculiarity of the radio
ductance and coupling coefficients have more mdus(ry No one item should ever be con-
oy Hm-awc 5 ciose oA iooph 3
S 25 e
THems 1, [T ] et
il| 2 CONSTANT (NDUCTANCE 2 ‘ \
= o .,.mm g *2z DCC eoph| | 72
ool A R 3
E TURNS WOUND A
ol | SHOWING EFF |  BEESR CLOSErATILENTER a0 smw»«a EFFECT
OF WIRE Si: 4o} COIL DIAY
ool — £ iz 40| I
oo B oolf S mcves|
7 COIL DIAMETER (NCHES) H
ool | 5 1 L 0[S
= iR 13 H
Lol FIC. & el il
lio At the et it is shown how the inductance = LA Tien] |
B[S periite sherot i Aw:u o o e
« R G
TURNS OF WIRE o f var coil TURNS_OF WIRE
755 140 160 180 %00 % a0 82

"0 120 10 160 160 200
6.5
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T ry——
R
S L= 100 |
sl [overan noucaece
"1\, |consanT coi iam
>
L
- S
o e
¢ o |2l
5~ leee, LEloih o
colz s
H E
i
x| B
84S WIRE GAUGE |
e
Fic. 4
gt shows he e mumber of srne
By i g ]

‘an inductance of 100 microhenries.
sidercd to the exclusion of all Am others.
In the case in point it was unnece

Bhasize the cxcluded items, for this was ane
article balanced against Ahc ¢ hundred others

which cmphmw:d and e e
The importance ed 1 is not
ways inherent; :hc e
i dc1|c||d~ ot gnly. on'the inherent import.
ance, but also the distance from which it s
viewed. Betelgeuse is infinitely greater than
our mighty sun, but can be studicd only
through a powerful telescape, merely because
it ds several thousand light-years away.

ment,

s llustrated in Fig, 2 a
number of ordinary cylindrical S

ed in series and arranged in a circle.
The wirligs'B1 15 il seetellein

same,
o that the N pole of each coil is st
to e of the next co unike

the S px
Doles: atisact the oeperdte !n,‘g“c(\c el
of the different coils will be drawn in and
m t a continuous field around
the circle will result, and the leaka age field
outside the coils will diminish.
cient coils are added and the mde mm-
pleted, we will have the toroid with
B 0 e oo e lcakagc field
from a toroid, which, however, is small com.
pared with the spreading field of a cylindrical

coil. It will be noted that the toroid has no
B0lis 5 1Hhis i becausc: (rotecsing o’ the
o Fig. 2) the adjacent N and

Doles combine to nei u1uh7: each o
Fhe torokdal coi, with its conhaed Beld,
finds its most uﬂp.vrmm application in radio
frequency amplifiers, where it is desirable to
prevent magnetic coupling hetwesn the vath,
gus stages. 11 coupling exiss between the
el e stage or
self-cscilation: s Likely. €5, ocair; or
o vy et i
Besides thin, the Inking of the Spreading
field of a evlndrical coil with picces of metal
the plates of 2 condenser, o the
casm" of an former, is fikely to
Rk et
e a(tcn(hnt lac of senstivity and road:
ness of tuning.  ‘There is no_doubt that all
these

s S
questie 1, owever, as to the nmmzmu b
these effects, and as to whether it is not
possible to eep them small no matter what

coil
e o coil, on account of its con-
fined_field, reduces’ considerably infer-stage

coupling and losses due to absorption in ad-
jacent metallic surfaces. There is no doubt

that_considerable benefit arises 1 e oy
other ques-
e fair

it consides
benefits are not anmuiled By the higher e
sistance of the ed with the
cylmdnca! cm! and whnthtr lhe same sﬁech
annot be obtained by using
el low resitance " properly
shielded.

ossible to shield a_cylindrical ail

so_that inter-stage coupling is prevented,
without_jnereasing resistance i
ately.  This can be done by allowing sufi-

estion. These are some
points in the argument to consider, but there
are two other points which must niot be for-
gotten. These are size and cost.
There must be considered the relative
costs of shielding for cylnndnml oils, ‘and
) g

special winding methods and, machinery for
Tl ons
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P

| a1

160 TURNS

Yzz DCC.

80

3
MICROHENRIES.

TURNS AT CENTER
BUNCHED TOGETHER.

TURNS SPRERD
APART AT CENTER|

toroidal co here must be also consid- |(n) INTERNAL RADIUS
ered. the space occupied by 2 I o + =

forold 8 cormpar i s hieh 3
the shi FIG. 7

g cumparlmem of a oyfindrical
coil would oceupy, T can:
e e e
tions the Monghis. e phcsanted. Tox what
h Ty and it is believed that they
have ot occurred before this to many of
our readers.

FIGURE 2
The nature o the toroid can be studied 13 am
evcutlon T the yiinarica b
Several of the latter arranged in & che.”

ST e e e
of toraids is gener
Sstncn of - colincal ooy, he ‘reason
for this is et T i e e

the coil within reasonable
its the coil diameter must be rather mall.
e e e e distinguished from

FIGURE

In this picture is shown how

It s seen from dhis chart hat the greavst in
ductance can be obcained in a_ toroid for
given ol diameter, when the ‘internal lam:

s s Small, or whtn the huens ace bunched 3t

the other, which 1 will
diameter. "This correspor
of the hole of the doughnm mall
Gl i e saploy

S of wire to obiain the re.

caIl the ring

dvamnlor

more thoroughly the tor-
oidal (ol atel to unibrstund ot te ndencies
and paths to follow in their

number of calculations v

mulas contained in
of Standards.

assuned that the coil dia was
hes. T I8 larges than Ja acteally fomd
m pr:\cuce, but will be satisfactory for in-
g the tendencies, At the center the
i regulated that the turns Jost
fouch, withont cm\\‘dmg or spacing. Ther
Gt ot the ordary in this di
e L‘xccptmg that it shows clearly that
ven with as large a coil diameter as two in-
Chts, & Compocable babnc re-
Quired in the, coil to furnish the roqsired 1o
ductances, For instance, 140 tarms of No18
wire s requi an inductance of
100 micro chénries; and 162 turns of No. 24
wire are required for 180 micro-
Ieoa

(Continued on page 1472)

L=

i\

feld of the cylinrical coil sprays outward, while

o et
et o e tor 58  Commncd whbEs i WA
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What s “*Distortion?”’

In this article Dr. Anderson essays to analyze one of the most popular radio terms,

By DR. A. E. ANDERSON*

“distor-

tion" and establish the necessity of determining the type of distortion existing before the trouble

AST season one of the most popular
the radio,vocabulary

similar_way,
“distortion” of “distor:
to be the watchwords of
battle ery of the

-los:
this season

" bl fair

The torm "loss,” of “lows

s been proven to bn a Zv:ncral
e covering several. kin
ducuvuy, eddy current,
“Distortion”

.
lose” fame,

only ina genmml e bl
rticular defect arising from a

For example, it is correct in com-
menting in general on a b e
the music was uurl ot Cor
the case may istor-
Ou the i mnd e, expres:

distorts, s distortion,
G \mmd not particularly

upon to improve the quality. The
i an assertion, would be
What do
Do you mean not
ed, or an uneven
amplification, of all aulio, freque
Wherefore the expression
be refned, and qualfied very aterialy,
fore any idvice can be given for correcting
the tror
‘Ad & pertinent word for expressing poo
quality in 3 particular sense, “distortion” is
entirely inadequa
T i beyond the scope of this article to deal
direetly with the engincering design of the
ments which constitute a_re-
6o deeply into methods of
“distor-
S purpose to

emphasize that
tude o and t out some of the
most common topes of “distortion.
Here is @ list of some common troubles
which “make up “distortion”
Ware deformiy,

dxsturlmn

Mumphomc tubes,
loud speakers,
Foot toniucs
Internal electrolyti
Poor broadcasting.
Of this list, wave deformity and poor loud
speakers are most serious, and are them-
selves due to several contributing factors.

ction of “B" batteries,

* Chicf Engineer, General Radio Co.

can be remedied. .

PREVENTION OF WAVE DEFORMITY
ave deformity and jte reasons are ex:
ceedingly complex. Al in the above list are
, and the m!lm\mg faults a
tribute: oscillat
circuits, or ngtn:r«hon pressed to
correct bias on audio

b audio

llc\cro([yn: bcm» s Wi irregilc static
poar audio amplifying trans-

The effect of wave deformity is music or
voice reproduction which is not clear, bu
difficult to understand, in which detail
lacking and extraneous nojses are iniroduced.
slight deviation from true wave form is
uuavo.dam and barely  noticeable; but
ater ‘wave pérversion produces disortion
§0'% reater deprec.
“THE HEART OF THE RADIO SET"
The correction of wave distortion cansist,
of courss, of removiag e, ot Thos
amerated suggest their own re
inasmuch -as the audio_amplifying
sorcechef heen e EE e much ¢
ment_concer tion, it seems
Shie to g0 o
tail. ‘The audio amplifying \r:\usmrme\: can

receiving set. The si
ter than the
O ‘the other hand, the transforiiers. have

lies l\\c butt of much undeserved criticism,
pose of_the audio amplxi)mg trans-

R input

o st o (heshtl Gl
in_exactly the same wave form as whes
ceived, but with & higher w)(enlml 1i the
exact characteristics of wave form are not
crvc(l “distortion” is to be expected
e mm!sm) of most audio transformers is
to raise the potential of the medium audio

vrcqucnue\ hvg‘vcr than those o the
B ameinis heswech 250
are favored, while fre-
above this range” are
e result is a form

mers very slightly
favor the middie frequencies and do not ne-
glect the extremes so much, The amplifice-
tion curve good trai how
only a slight gmdm! S i
extremes. A poor transformer will haye one
o hore pealks, and uneven amplification of

The inside view of an

all audio frequencies is bound to ensue, A
transformer combining a nearly straight am-
plification pieve with one of high value re-
ks s diceiveot phoporfien ad  catelal
e e 1 dimensions, im-
sl B e e
closely within limits, and the size and perme-
ability of the core must be accurately deter-
mined.

TRANSFORMERS UNJUSTLY BLAMED

It has been the author's experiencé to be
told many times that a certain high grade
transform y ortion”; when

ner was “full
7l the mnstoeme: was ot
carefully selecied and shaped mesls A
in waz i fially boiled down to

i

veald

fal ot clear. Tew
it OB e ceonaron gerally

Working range is only'§ valts, larger grid fuc-
ot than this W,K ovsraa e fube Com:
s “curve 1o carve No.

showed gheitrouble for exist i some other
art. of nply indicates how
muu\:l) o traistoiimen anit

be ¢
A e e e

Whenever. poor quality. s received from an
.nulm amplifier, it is well to be sure that the
B e b e s b e
the voltage impressed on it by the trans-
former. without danger or_ becoming. over:
loaded (which is the cause of “blasting”). It
is auite easy to overload the small 199 tubes,
or tubes of similar charact especial:
iy, on high power local stations. The Z01.A
will carry a greater grid vol !Lam-rch.m;,r bt
even this tube s sometimes too small
A o e .u
distortion. in. the andi’ sspliber, 16 dhe &
tubes of too small capacity

ceiving onstructel i
Sraltpirisganl it ok
failed to give good quality on local stations
but distant stations came in a
and distinet. Substitution of the new U

tube in the last stage (inst
U150 which e been used throughout),
cleared up the trouble immediately. Morai
—don’t send a boy on a man's errand.
STATIC

Everyone is familiar with the bughear
“static.”  While this ot o
transient, it is no less disagreeable. There is,

t the present time, no known means for
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counteracting static completely. It can be
reduced, however, by employing a small pick-

up agency, suc hort, low antenna o
loop. Experiments with underground an-
tennas _indicate ic s a

practically negligible. Unfortunately, the

disadvantages of the underground arienna
such that its general adoption is im-
practical
ROPHONIC NOISES

Sustained audio oscilation, because of v
tobe ‘clements, is 4 particularly an-
noying shise of distorton.  The small tubes
such as the 199, are very microphonic, and
T o e 4
absorbing material as, for instance, sponge
ubb B Ty U

gradually diminishes or clse buids
height governed by tt

strength it re
side infuence disturbs the ' balance, after
which it_gradually The detec-
tor tube s us ually the most troublesome, be-
cause the microphonic noises are amplified by
L D e
tabe should be used for the detector, the next
est_in_the stage,
Tl foctiaicy nois o it e
phonic noises  and  therefore are least
troublesome.

UD SPEAKERS
Loud speaker distortion is a_subject for

g and speculation, and as
it e B e e g

mmon nm it deserves.

the Tons o dintortion

S Kmml\ul upon.

Horn and diaphragin resonances are forms
of “distortion’ that affect quakity, very y much
in the same way, because one r audio

frequency is e\(dx,;,cmlc(l in rc#m\t Ao others.

‘The difference betweer

onance lies simply in the range of

quencies they produce Ioudest e
ccurs generally between 600 a ind

,depending on the size of the

A!{ho“gh T b o e
e to act broadly (as can also diaphragm

resonance, m a lesser degree), it cannot be

entirely eliminated. The nve!all horn s

fast disappearing because of its critical res-

onance-point; and wood, fibre or moulded
moos

com [ e from vibra-
tion, are ftaking its place. How, the
B e i e
thows that the trend is away {rom the horn
type of loud s

Biaphragm rattles, having a mechamcdl
tone, are generally the outcome of
diaphragm adjustment. i the diaphr:
o0 ety adiuste 1o she pole piteas, vibrs:
tion is restricted, and the diaphragm will
strike the pole pieces if the loud speaker or

raghn

EmmE

A soft, shock-absorbing cushion under the tube

sockes, wil greatly reduce, microphonie distor-

fion, To avoid bracing e socker, small or

Hexible wire should be ysed in making socket
connections.

telephones are energized to any great extent.

phragms cracked or not rigidly clamped.
PEETE e o
Diaphragm inerta s responsile for a non-
uniform reproduc Sl e o ire.
quencies. Tn this respec« it i3 not unlike the
cffect of poor audio transformers. If a
diaphragm s very. small and Tight, its in-
ertia is also small, and it can therefore re-
spond more easily to the Inghcr frequencies.

Its disadvantage, however, lies in its lndbll'
ity 1o produce wih cqual volume the low
n the u\hu h.md a larger, lca\'\cr

diaphrsgms il act in the opposiic mamies
e e

hh will respond fairly uniformly to the

best common audio range. The cone

Toud speaker has a type of diaphragm which

aumm’\ucal]} adapts itself to t}

frequency. his is meant that for the

higher frequencies only the apex of the cone

T
%‘ufx’v'% e

A
Wi
iy vzanss:

i charcrsic o he 1120 e
R e s whn
L

Note

is actuated, rather” than its entire surface. As
the frequency is reduced, the motion of the
duphmgm covers a greater area; t for
the cquencmc the whole c()m is w\ in
Biton s arrangement wi

SR Shsort istally e ey
of the full orchestra or an organ or piano.

PALANCING THE OUTPUT WITH THE
OUD SPEAKER

Tt has been dcﬁmmh proveniihat for best
quality and efficiency the loud speaker im-
pedarie should neariy cqﬂal that of the out-
Most lond speakers bave an

cinity of 15,

000 cycles, i satistactory’ for the
output of the 201A tubes, or tubes of similar
plate impedance. As the plate_impedance
varies nearly in inverse proportion to_the
plate voltage, it is a simple matter to adjust
the plate impedance to match the loud
spesker impedance,  For loud speakers
ing a_comparatively low impedance, this
methad is impractical, hecause saturation of

cither power ot

toud

s tubes capaci
e ot it Wi e v

tyve of adjusting teansformer, designed

1o compensate for 3 known ratio of imped:

Snce betwesn two_crcults, shown in connec:
on With'a cane speaker.

voltage change in the last stage. Con
sating ransiormers have the Sdvanage of

fating th speaker from the plate
lurrenl s keep the disphragmn
nstant state of st oth powe

b
used, to attain both advantages; the coupling
transiormer should have an impedance ratio
of one to one.

POOR CONTACTS AND OLD BATTERIES
Distortion from poor contacts is_inexc
able, for it is one of the easiest forms to
s cure s self-evident, Some-

as

sts stat

be any doubt, the antemna may be_discon-
cted and the quality then observed. This

It should be made
o1

s 535

s
can be introduced from this source when re-
* the same also applies to the

Quite commonly, when dry cell “B” hat-
teries become

static.
intertal chemical action of the batteries, and
the only remedy is substitution of a new sup-
VP Scentiiing o he ot wapiter 15
howl is a f distortion ade’ pos-
sible by the old dried-up “B” batteries. In
this case the internal resistance of the bat-
teries is excessive and @ form of registance
coupling is brought about, causing an audio
frequency feed- forage B batteries
e i
that they are kept in good con
G
Poor broadeasting is infrequent, but when
it exists it is beyond the contral of the lic
To determine. whether or not the
(roul)‘e is outside the set requires

v of the broadeast stations, however,

ve much more pure and true than 3
Srdinarily passed thiough the oud speaeer

ord or headset in of the listener.
S d\m there s o
siderable gap to be clox reproduc
fion will be of the same ualty as the broad
cast leaving. the st the meanhle
study your set and make a careful analysis
of the quality. ‘Do not mercly sum up ha
ality as “distortion,” but try
what is causing the distortion.
calities are too_great, do the best you can,
by describing he trotible as clearly as pos:
sible to a capable man, who can probably end
your difficu lties thh amall expense, there-
after making your set a creator of pleasure
instead of noise.

THE RADIO NOVEL
‘he radio may work all right for ess«)s
bistgreal " reatises, but the
er! When liro e

there. «lmnl\' ‘st be a bools 50, that one can
furn 19 the {ast chapter immeiate]
ltimore Sun,
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What [s Regeneration?

By KENNETH W. JARVIS*

Although there has been published, of late, much in condemnation of the regenerative circuits,
‘nevertheless regeneration remains a most efficient method of increasing detection. This article is
the first of two, forming a most interesting and readily-understood explanation of the theory and

BOUT 1912 the circuits giving rise
to the phenomena of regeneration
e radio world.

ed—s
-tk e sonsnees st o Lhy
are regencrative set
What does regeneration do to produce the
wonder ful amplification obtained in our ra
is regeneration affected hy
Nt in the amie

9

w
Cincuit onditions? i r
generative  amplifica o uuatclv
these, and many other quemmn relating
regeneration, were neve sctacily .
et mnlvery reccaly. ThE sngwers
Jiaye s faac been obmmcd atter may hisi

of rch of the largest radio re-
S l.mmmm e world. Tt is the pur-
D

Fegenerative amplifcation, and
make better use of regeneratio

b betar
understanding of olved.
Fun

c principles inv
e

connecte
regencrate, a5 there is

o
.\mphﬁmmn The c:

merely to rectify, not to amplify the S
signal the vacuum tubes used in

ally power am-
plifiers, and so can be used as regenerators.
REGENERATION IS “FEEDING BACK”

Regeneration consists in taking a_small

and sending it
tabe aplifier

nside represests.the vacum tube amplifier
and the arrow shows the dir whi
the pos fowing, The meoming energy
is répresented by the streatn portion
of the output power fed back is shown by
B while.the power available for use in the
leadghones is shown by C
here

s of circuits making
wse o1 this. feed-back, often masquera
unde i smmdvm.r trade names, but ail can
amental, circits
t here. If
cu.d e regenerative ampli-
thes possble,ci

None of the

P i
m et method,
Hotwithstanding the claims for every new
variation of regen mplification. This
has been proven eaerimentally, and wil be

practice of regencration.

svident from thie yery:nature of regenera-
tion as we pro
w THE "TlchEn" OPERATES
2 s the more common meth
of producing regeneration. | This mLﬂmd is
called the “tickler feed-back” m
due to the inductive coupling | bcmccn e

Fig.

plate and grid circuits. A t flow-
ing in the Hekler coll wi
vhich links with the coil in the grid

Gl o trerenits cutriy 0 e
or input cieat

ig, 3 shove ot iethod of
feed Ttk HlE tme iy O
As in Fig. e
B the feed-back through the condenser, and
C the available power output. This circuit
H (gften,clled the Reinartz circui

is another variation of capac

i e R O plm

power

The above diagram shows how part of the
puf power o returned o che T, s swell
‘the sl volume of the outp
circuit. 1f
across the tu

of the tube ¢

a higher voltage is produced
circuit in the plate circuit
n is_impressed on the

between plate and grid. This current mear
that power is being_transferred from the
plate circuit to the grid circuit and regenera-
tion is resltng
“This is the action taking place in the pres-

w lmh sends a current back through the tibe
means regeneration and

haps, oscilatior
ANALYSIS OF THE TICKLER
Ti U R o Tl
possible. methods of feed-
This is not due to
conclusions xmam
AT e the
mev\!vuncd produces the same
sults, For many reasons the tickler "hethod
eed-back seems the best. A little closer
alysis of {his tvpe of circuit is therefore
desirable. The circuit has been redrawn in

Hle 5 it ote shas of sentsocmed radlo
froency, amplneation shesil don
ate 5. ntroduced by Ilw
b nm eﬁeﬂ e
cousldeved Ia
How

e power
coit oo 1h6 Veies i ined

input to_the grid cir-
It has been

th ing” of the tun
ductance by the magnetic flux of the tickler,
The relation of 1 coil
e o o

he action of the ticl

i wer input to the grid circuit s
con:]emed can therefore be analyaed exactly
as

i cmlaumom of trans-
fomers, dhe primety nd s
solved into
it In )

d the combipation
i

analyzed as a simple series circuit.

{ube circu, the Secondary Honed
consequently has no reactance. Thus, in this
analysis, an “effective r i trans-
Terred fo the “primary of the trans-
former, i, the tickler o TR powes

in a resistarice is equa

o the
multiplied by the e
“lost” in the “effective resistance” of the
tickler is the actual power transferred to the
grid circuit to help the signal.

HOW REGENERATION VARIES
It is important here (0 show several quan-
t ctiv

current squared
The power

i relations. ~First, the “effe
ance” of the tickler increases as it cau\ﬂmk
to the tuned circuit is incre
e olie e ()

the grid voltage.
ety independent of the tickler's
“effective resstance,” a5 the plate-Slament

of the tube is so large in com-
Thercfore = vo\\tr Jed back

resis
parison)

(regeneiated) d
ctly pmpurt\mul fo thc ucklcr couplmg and
ot 5o to i the grid voltage.

As is well Luu\\u Foth the Sl mod e
condensers wsed in our radio recsivers have
ance, which causes a power loss in the

Pod e in the tuned
B nnh et
greatest sources of loss in a radio circuit is
in the_grid- ﬁlamcm circuit of the
in these two
square of the
s grid voltage will
be desimated hereaiter by lhc term Ex.
it e tickler coupli
ck of por

u\ml the fecacba

¢ lost, at some spe
The grid, the tube will be capable, of supply
ing all of its own losses ardl will begin to

Tiz. 2 ia the common method, or “iekler-feed-back " of

* Engineering Department, Crosley Radio Corp.

AR e B

Kigs. 3 and 4 are two “capacity-foed-back” regenerative clr-
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the tickler coil mnnduczd Tor Tegenerative pur-

FI6.7

oscillate. Tncreasing the tickler coupling in-
creases the power feed-hack, enables a higher
loss to be supplied, and consequently gives a
higher Ee; and we then say the
mbL is oamlla\m;z Harder. " The. important
int to notice in this paragraph is that for
2stable, that 15, constant voltage on the arid
of an eiectron fube, the power input exactly
equals the power o wever, most ol
the pheomena. of regeneration oecur helow
this oscillating point, and this condition must
he more fully considered.
EFFECT OF RADIO RECEPTION
The action of a radio signal on such a
combination as shown in Fig. 5 must first

be considered. At first no tiekler will be
used, the output of the second tube going.
directly to the phones. When the signal
voltage is applied to the grid of the first

e it can

as

aligrmating current in th
o This simple amplifying
Srrangement, the plate current exactly
wing the varfations of the
i the grid voltage shoukd be applied in
series with the plate resistance, a similar cur:
Tent would fiaw, but of much smaller ampli-
tude. i the grid voltage is multiplied by
& tis smplifcation constant of the tube, and
applied in the plate circuit as hefore, the
plate current will vary as though the original
voltage were applicd to the grid.
The action is exactly the same as if we
Sinced a small alteematiug. Current. get
erator in the plate circuit in series with the
plate resistance. In analyzing the action of
wbecircuits, this is uslly done, for it
gives the same effect and is much casier to
use, Thus, ¢ s 8t autorttanetoomer
with the same number of primary and sec
ondary tumng, (he cirenit of Fig 5 may
cedra Here Fy
S e the plate
resistance of the hrst tube.  Z represents the

as measured

impedance of the tuned circuit
between the grid and_ filament.

Let o certain voliage Ey be applied as
shown in Fig. his instant Bz is zero.
Tl lents
send current to the tuned circuit, charging
the condense storing power in the mag-
fickic Geld o B el T e s
creasing volta ss the tuned circuit, and

the rate o current supply from the 'ges
S This also means that
fhe litle gencrator. supplies less

power as the grid voltage increases. e e
£eid voltage should ever fncrease {0 3 valte
cqual, to that of the generator, o current
S (hmugh kp aid our it

erator would be, sup A,
52 increas

s this point d
termines the stable value of Es.
THE FUNDAMENTAL PRINCIPLE
This-only points out again, that whether
the tube s oscillting or nor-oscillating the
voltage acr tuned circuit <will alsvays
DRAVCAF T o oind e s
loss and the power input are eqial, 1 the
t clear, the
read the article
ey phenomenon of re
generation defonds on s one fac
ey il e e
yhich is a simple regencrative cireuit S
the same. Tnodifcations as were 4sed. in Fig:
5" Let s voliage s be: applied: 45, shown
By il Guikd 5 s sho\\n " the discussion

of Fig. 6, However as Be incresses, the
i G550 poant % ths gria
cir ml Tt has bwn shown that the power

the tickler to the grid circuit is

almost pmporu(mal to the square of the grid
Joltage. The variations rom this simple re-

Lo B i e el
a i the tube used, and are almost
mdqamduxt of circut conditions.

statement, for all

e most inte
Ciation Gegend o 1o vatiaso
Fations ate such that the power los
the grid circuit increases faster than the
power infu_irom the tickler.
n sorua] operston. (with no sigual volt
age) the tickler is adjusted so that there
sscilaton. 1 any oscilltion :]\nuld
e e a0ty
FEEE il B5 ok b SRR
in the plate resistance Re. The tickler coupl-
ing iz so adjusted that the pover input s
slightly less than the su o
tuiied ciruic and i K. Any voltage on the
grid (due to seli-oscillation) will not be able
to maintain itself, as the loss is greater than
the input at that Joltage. " The voltage Ee
ould thereforc d crease to zero, that is
e ol e
xS
Let a signal, Fp, now be applied.
grid voltage Ex begins to rise, due
ower input from both E» and the ticklr,
The value of Ee will not stop at
point as in Fig. G, for the ticder s supply-
ing p £ continues until it reaches the
S Doint there will b
curgent flowing in Re (Er and Ex opposing
other), hence uo_loss in Re and 1o
/w-u/u input from Ep. s a very peculiar
airs. The tube is oscillating cx-

ER

The
th

regenerating tube, although not
cnergy is coming from the applied signal
But_this is not the stopping point yet.
st bl up to such a value hat the loss
is exactly equal to the power input. This
(Continned on hage 1489

LIST OF BROADCAST STATIONS IN THE UNITED STATES
7)

(Continued from page 142
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Shielding Radio Receivers Gams Favor

season has shown a_tendency

complete sct several
e
separately ; othe 0 to this extreme
e e or the coils

alone. Which is the better practice to fol-
low has not yet been fully s
here is much to be said on either side

f81e gt by > e i iy el

ing is necessary, or whether it is necessary
In the past we have been able to make
radio receivers operate very satisfactorily
without shielding. Why then the recent

advent of shielding

cre is no doubt that many times con-
siderable inconvenience and difficulty has
arisen because of body capacity, or inter-
stage coupling, or hoth. Inter-stage coupling.
fonds to- redace the over-ail amplifcation

=

of the receiver, as well as to cause it to
oscillate.  When this tendency toward seli-

tion is present, special means must be
employed to control it and foremost among
these_methods is that of cutting down the
coupling between the stages by reducing the
number of turns on the primary of the tuned
cransformer,

“This reduction of the mumber of primary
turms s ot In most
it o reduces the energy transfer
Between the stag he clficiency of
Cabo e Lo S
is perhaps onc of the most potent reasons
WhY 50 many of the tuned R.E, recei
poor distance getters, and compare 5o
Iy_with the simple regenerative receiver, in
spite of the fact that the former system
generally tubes and the latter
three.

There is a certain optimum
turns to use on the primary
resonance transformer, in

e

uses fivi

number of

many_investigators
ave been directed toward reficing the in-
ter-stage coupling by other methods. One

by mounting the
gach other, ‘Although. this resulted. in a
e ocertl € ok oot peoveloniecly

he main reason for this is
ﬂm e enionsls b e lhown. The
le at which the coils must be set to ob-

on the geometry of the coils, that
their tength, diameter, and ‘the d
tance - between th

Tater ‘oo, shicldiba) was fidl,

but many

By HERNDON GREEN

times did not actory.

when the coils B iaiis pwam« e
the absorption of energy (by reason

of the eddy curvents eltablished in' the et

of which the cans were made)
Satal e st which
rom the shielding e oot v
Round that shielding the entire set resulted
in an improvement, in that the pick-up of
signals by the coils and wiring in the re-
ceiver was climinated. This is of special

far over-
wer

The diagram sbove shows,
in“ exaggerated . fashion
e T

terialy. the. operation of

the receiver, “"The waves
picked up by the second
sk obviouy are ot
smmiecy e, fon
2 Common !(mrcc f in-
ferferencefrom . locals
en toning in dista
ot

advantage when the receiver is located in 2
here_there are a number of broadcast

b e
are able to pmk up the locals with their
receiver when their antenna is disconnected
This is due to i and
may happen even when the tuned circuiis are
Tesonance with the local station.
Svidettly s, must resul in’ considerable
interference, and make the tuning of distant

stations a_difficult and exasperating matter.
When the set as a whole is shielded, there
is generally no difficulty experienced from
absorption of energy by the shielding mate-
rial is because the shielding i
e h e s e
that, although there is actually some absorp-
tion, it is reduced to a very small amount
Shielding the entire set, however, does not
prevent inferstage coupling, which resuls
from one circuit_Tink: pnetic
Tines ema
The only way to preve
coupling is evidently to_shield c
separately. But the difficulty in doing this
Ties in the fact that there must be
separation between the shields
paratus which it shields; (‘rhcr\\hc there
results the absorption of ener;
fcidred shove When indroilial hieldin

BINDING STRING
‘ 81453 8 comen
ihsurzo wies s o
Two simple methods, ewner of waicn
miy be employed 1o shied the cabied
wires of a radio set
N
TR
ek s
e separate stages is used, then, either

e shiclding compartments must
large, or the coils and conde
small

be' rather
nsers rather
Small coils must be made of fine
that we are here between the devil
and e duep e e aid ot S
promise. e of very fine wire may
result in a hxgh Feststance. circuit, so_that
this also_counteract the good effects
we expected from the shielding.
(Continued on page 1466)

< is 3 recent receiver in which the stages are separately shielded by metallic compart-

Her
ments, eliminating simultaneously coupling between stages

. and the interference effect il-

Tistrated above.
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MAXIMUM-MINIMUM STOPS FOR
VARIABLE CONDENSERS
(e 6 e e g e il

a radio_receiver works
chromsm with the rotor plates,
maximum and minimum stops on the plates
themselves, and not on the dial. Otherwise,
when the dial reads zero the plates may be

it above zero, and some of the tuning
cange will be lost
Rigid metal stops are unsatisfactory, as

an unintentional turn past the maximem oc
‘minimum _ posi nd the stop or,
what is more serious, mrp the plates.

By using a heavy rubber band as a stop for

% “movable condenser - plates much  trouble
i be saved
A method of providing stops which does

away with the above disadvantage is shown
in the accompanying illustration. A rubber
band is slipped over the stator plates in the
manner indicated.  This an
stop at the maximum position; and in most
Srasionsers gives an. Acourate. stop at the
minimum _position as well. This depends,
wever, upon the normal separation of the

plates in lhc mmlm\\m position.

When a_straight-line irequency conden-
is used, it is necessary to locate. the
band quite near the shaft, if it is m be a
minimam stop as well 35 & maxinmun

of the al advanta
scheme Js the fact that, although the band
tends to stop the plates
T harm is done if the dial is
turned past the last graduation, becanse of
et o G s
Contributed by Samuel Bond.

Radio Wrinkles

very simple, as reference to the accompany-

ing diagrams will shov. The materials
neede
1 piecc of he:vy bus wire, 5 inches long,

“B” battery,

1 om  vacuum i

highe Tamp, with socket.

e i e e e e

shape of a “U” as shown in the drawing.

The next thing is to take

vacuum tube and break the glass. The ele-

ments are then broken off until only the base

semains,_Locating the flament prongs is the
They are directly opposite the

the bayonet pine 15, fastened,

tep.
Sl whee

very satisfactory.
The handle of the wnit is placed
of the vacuum tube socket. A torch or other
heat is used to melt pieces
talken Trom an old "B battery. As the wax
melts, pour it into the vacuum tube socket,
being’ careful, rse, not to pour any
into the flashlight socket inside. Keep pour-
ing until you have the old tube socket com-
pletely filled. The handle will be imbedded
Securely whka the w ens.

When you want to use the tests
the small 8-volt flashlight lamp. Suppose
you have just compleied, Wit & Tecoer.
Before placing the vacuum tubes in their
sockets insert the tester.

any chance you have
teries_connected across
smail lamp will bum out, As these famps
are inexpensive, it is better to have this
Tinp T ke the, BlameBt w mchs
expensive tube

1 you wish to use the tube sayer only as
a guard against connecting the “B” battery

er, insert

the “B" bat-
the filuments, the

aeross the flaments, the S-volt lamp, wil
be the only one necessary. However, i
are. not certain of your “A” battesy volt:

age, a lamp which is rated at 1% volts
would serve to show whether your battery
is correct, for a dry cell tube, such as the
“WD-11¥ A G-volt lamp could be used to
show whether the voliage is right for the
large 6-volt vacuum tubes.

Contributed by H. B. Closson, Jr.

VERNIER &DIUSTUENT TOR TAN,
CONDENSERS
e built recei

EASILY-MADE TUBE PROTECTOR
The witer has deviact o title
made by any f:
i st s i here e
short circuit in the receiving set.
The construction of this “tube saver”

strument

is

BUS WIRE HANDLE

WAX TO_HOLD
SMALL SOCKET IN
PLACE

n n BAYONET
PIN

?ww /
N d‘“\h‘\j\ i~
|

FIG. | FIG 2

By using an old vacuum tube base, a mi
Tatop i sacket an eficient tube protector can

seis, Jmcorporating tandem conderscrs have
Jound it a ven
cuits controlled by the “siamese” a
Sy synchronize over the whole scale.
if the two capacitances are e
il
fwo'coils 50 identical that they too wil bale
ance up over the entire scale. In practice
we must be prepared to face the probability
that the two circuits will tune several
cycles apart at certain portions of
¢

their

is usually compensated for by using
@ vernier condenser in parallel with the one
that fas the lowest reading.  But this sys-
tem has one disadvantage, Assume that a
station on 900 kilocycles s being tuncd. in
The.tendency, if the circuts are 4 Iilocycles
synchronism, is for one to tune
high, and the other 2 ke. low for maximum
response on the original setting. This means
that both the vernier and the master control
must be jugeled before both ciruits are
rought to 900
Tuning is much simplified if a vernier is
creases one circuit's frequency
e el gimultaneously
to the same degree. Thus, in bove
Chse, T 1ha yerslee Fublracis 2 s from e
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and adds % ke. to the other, the complete
tuning operation is done in two movements.
First set the main dial for maximum re-
sponse; then set the vernier for peak volume.

An cxcellent accessory <
ahover TodHtis belsacias ok & et oy
A atesare ‘heces:

Tt will be found unnecessary to touch the

ain, as is always necessary when
the vernier conrols only one of the circuis.

‘The construction and connection of such

vernier 55’ shown o the accompanying sket:
ches. As shown, it is mounted directly on
the panel between the two condensers to
which it is connected. The maximum e
tive_capacitance may be varied to suit the
needs of the specific circuit by yarying the
height of the two mounting

Conteibises by Bloess Boioter

A SELF-RENEWING VARIABLE

A (hsadvanmgg common m almoﬂ all vari-
able grid leaks now on the market is the
fact that the “slider,” or variable contact

GRAPHITE

BLoCKS

The parts for this excellent grid leak can be
found “around any Swork et and i
rove a satsfactory insiciment

member, of the leake gradually wears avay
the resistance strip, and ca resistance
to rise to a point which makes adjustment
very difcult A
sists in most cases of a_thin coat of india
nk, or of an even more encil marl,
the reason for this wearing can be under-
stood readily.

he accomparying 1Hus¢ratvon shows how.
an excellent grid leak m out of
hie graphite Fvom savold pesicl, aome Seraps

fibre, and a_piece of spring brass.

oove is made in the base with a triangular
Bl and another in the upper pisce of Ebre.
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The pencil lead from a heavy pencil runs in
these groooves. At the start the upper
groove should be well leaded, and contact
imade by flowing india ink over the end of
8T i a0 e o (] b

Py im. tarn s copnecred to. the
Brass tension spring T by a small wire:
one binding post serves both to make final
connection o the set and to hold the tension
strip.

The other contact is made to the sliding
rod direct. The casiest way to do this
1o copper-plate one end of the graphite pencil
lead by partially immersing it in copper sul-
phate, St the negative
a dry cell, e
the positive “Pole into the soltion as well),
The ot acton il deposit a thin cont
of copper in 8 few rinutes,” A fexible wire
by be Soldesea o this ani connccied to the
ather_post. The handle consists of a small
Bit ‘of Bbre rod drillcd and cemented over
the end of €he pencilTe

When in operation the grahite on, the
contact rod tends to ru e by little
S adherb to the contact piecs, thus
the leak self-renewing.

Contributed by Will Grifin.

serew.

USES FOR DISCARDED FORD COIL
IBRATOR HOLDERS

When the platinum contact of a Ford

swack coil vibrator butss off, piccs of sift

Ins e ure ot s discarded

This piece, ¢ Fig. 1, has many uses,
& hout ot which loltow

Dushing, for Vario-couplers., Bend
the whole piece in the shape aiter

drilling a Y4-inch hole ’\bom ’ll» mvlw»
from the “T" end. The addition of a small
coil spring males @ bushing almost identica
with the used o1 well-known commercial
ner. Thn mclh;d nf assem wn in
This solves the most difficult prob-
lem in the construction of a home-made
.

Coil Mounts. Pieces bent in the same
qmpc bm without the extra hole prescribed

the bushings described above, may be
used 10 mount Cofls on the back of & variable
condenser, or on the panel, as shown in Fig.
%

5, Mownis for Binding Post Strips. Two
such pieces, with the tof a direction
Sobosti 0 that prestiibed above, ey’ e
used as supports for binding post strips at
the back of the set. Fig. 4 shows the exact
method of bending the strip:

Grinic o He e Shafts, When
instruments aré located near the back of the
set, to avoid hand capacity effects, or crowd-
ing, extension shafts must be e, - These

may be kept in al\g\\mﬂnl b) mcmh of l)mrr
ings located midw in Fi
This, it will be seen, re(ume» no cx\m rlnllr
ing Whatever.

: Comectors for Dry Cells, By cutting
off one of the bottom ligs, a8 shown in
e
into

he bottom portion
¥ ind bent to form an end
mounting for a grid leak cartridge, as shows
in Fig. 7.

Contribted by Alesander R. Appelman.

QUICKLY-MADE PANEL LIGHTS
Those who have radio receivers with tubes

end of each tube with black insulating var-
nish, or some similar substance: Drue to the

DARK PAINT ON TOP OF TUBE

By painting exposed vacuum tubes with black
ingulating paint, leaving a small window u
painted in the lower ,m< panel lghts are easily

fact that the top of the tube glows more
beightly, than_the  selected light on, the
panel, the tu their normal condition
e st et et
T But, with the direct glow screened

ORILLZ HOLE
FIG.1

FIG.4

CONNECTOR FOR
DRY CELLS

FIG. 6

HOLES FOR FASTENING
o col

BEND 70 RIGHT
ANGLE HERE

END PLATE OF VARIABLE. wmn,

CUT OFF HERE

USE THIS PIECE

FIG. 7

The above sketches show how radio parts can be made from discarded Ford coil-vibrator holders,
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suray, the panel fight s quite satisfacton
b

, which \\«uuld otherwise be
plate of the tube, back
toward the base and then downward.
Contributed by Samucl Bond.

AN EASY METHOD OF “THREAD-
NG” SPAGHETTI

The homc builder 15 well acquainted wi ith

the fact that spaghetti is apt to con

enough under size to make it very difficult

to cover a long piece of bus bar without

By using 5 ‘,,m of copper tubing. shown in the
Sperator's it hand, spaghetts may be. easil
shed over bis bar wire. e

bending it badly out of shape, and wasting
much time and patience,
S i
comes particularly irksome to the man who
makes sets to order, or to the experimenter
who changes his apparatus constantly.

I have found a very simple and useful
mclhod o( getting the ~pdgle i over the
e o

‘E "ﬂ\ may be slipped on in ten or fiftees
seconds, that by the usual puch and pall
method wonld fake ien iimes as lon
& length of copper tublng, 3/16
inches. mmlu diameter, and long as the
pleces of bus wire in use. This will probs
ably be 24 or 30 inches. Start the spaghetti
over the end of the bus wire for an inch or
us wire into the tube

the development of kink
The real advantages of this method can
bardly be realized until it has been tricd
It may sound unimportant on paper, but the
best evidence of its use is the fact that on
my suggestion it has been adopted
the foremost research laboratories
constructional work,
Contribuied by Elbert Fowler

all its

AN xNExPE;!SIVE  AUTOMATIC

It is a_well known fact that the life of a
transmilting tube is reduced considerably
when the filament and plate voltages are
applied simultaneously. The high plate po-
tential should be applied a fraction of a
second after the flament is lighted. Thi
would necessitate the throwing of
switches every time the transmitier is oper-
ated, a

L et b
switch, one pole of which connecs the an-
tenna to the transmitter, while the other

pole closes the circuit to the filaments and
starts an_automatic switch which applies
the plate voltage a moment lat

“The ‘Solenoid S of the automatic switch
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Fig. 1) was made by soldering two metal
washers to the ends of a brass
Winding the tube full of wire

ndary of an old Ford spark coil

tube and
from the sec-
The

Detailed

construction-drawing
matic switch, which is simple to bulld,

of the auto-

solenoid is mounted in a vertical position di-
rectly above the dash-pot D. This was made
by fling off the end of a fest tube and co
menting it into the base. The plunger P is
an iron spike with the disc D* soldered to
its head and with its other_end well inst

lated. In the center the silver coin C is
FIL. TRANS. PLATE
e TRANS.
e e
REC® [ |
]
110 V. AC.
FIG. 2
automatic switch may be connected

in’the power supply Gircuit of @ vacuum tube

soldered together with the flexible connection.
When the current js turned on, the plun

contact
The
speed with which the switch acts depends
upon the thickness of the oil used in the
dash-pot, or it can be regulated by a resist-
ance in series with the instrument. _Con
Sections for the switch 4re shown i Bl &
Contributed by Edzward Binns.

A METHOD OF CABINET CON-
STRUCTION
As every home radio builder knows, the
cabinet is the most difficult par
siructed if 3 really decen i-looling set is
very efficient and simple method
of bmldmg a cabinet s shown in the atcom=
wapying ilustrations.
r posts are the Lcynolc of this
method of assembly, These, av

lar taste, may be used. Grooves are cut as
. 1. The width of these will
depend upon the thickness of the vencer or
panel material used. They should have a
depth of about 5/16 of an inch.
prefer to make a_cabinet
BB Satierics the arrangement shown i
3 may be used. In this case six or eight
posts will be needed instead of four. The
gpace allowed for the "B batteries would
v TEons

inches lon T
e e e v
e aetal o ek

The back and ends of the cabinet, and the

Cn
should r

with that of the posts, or it may be selected

the instruments to be incorporated into the
set.

The top and bottom may be formed of one-
inch stock, cut with square edges or rab-
e 2 el Th ot poata sl
be fastened to the base by mea

passing up from the bottom. The
may be slipped into the slots and

‘pancls

1o other way may be glued or
serewed in place s advisable in all
s to leave the front panel iree, so that
b Fembved whert nécesieys The

hm[,e, for the top should be fastened to the
corner posts rather than to the veneer.
Contributed by A. Douglas.

A CABLE CONNECTOR FOR “A”
ND “R” RATTER!
‘When one desires to use two or more radi
sets on one set of
Tccessky €6, move oné sek for 4
de e conncctor which breaks all cir-
cuits in one operation s @ great saver of
time and err
Such a mm\umr can be made at home in
the following manner: Take an old tube
(i peanut size is handiest) and remove
t from the base. A metal
ba%c is nu( :Illl.Able, se a bakelite one if
possible. - Solder the wire from the detector,

=S

This illustration shows the vacuum tube base,
%o which is soldered the batery leads, and the
‘tube socket on the set's rear

o Z2volt contact of the B batiery to the
grid contact point of the base, p: he
wire down through the base. the

ng
Solder

1445

e

When the wube base is fnsercd in the socket
Tt ro-cansoctad goickly and core
ly o the receiver.

B — snd A o wires to the plns filament
contact of the base, The B < 90-volt wire
goes to_the blate prong, and e
nent. minus prong.
s i e e back
cach of your sets, and connect wire
the binding screws fo the instruments within
@ posts of the set if
A + and B — leads go
to the positive filament post on the socket;
the flament negative of the
socket; the detector plate 10 the grid of
ke, o the plate Toudof e suigbies
fabes o the plate post of the socket,
The ground and aerial may be connected
v an ordinary electric light plug of the
“iraight pull” type, such as are used on
electric iror
Contributed by John C. Hughes.

METHOD, 01-‘ FIXED CONDENSER
NSTRUCTIO

d ﬁxcd condener is quvt: the casiest
piece of .radio appar: he fan can
bbb e
struct. A condenser that does not form a
i it when completed will give rise to
micgophionic. noises, and will

ack than a help. Yet
Tih 2 complicated fnstrie
ent 1o make at home

ey
structing condensers which are both simple
and ighly eficient. It may be used for
condensers -apacitance desired, with-
i reasonable 1imita, but, 18 especially useful
in making small ones for grid condensers,
etc.

rocure a rod of some insulatin

B, v i o o oo s et

of mica. The foil and mica should be one
(Continued on page 1490)

CORNER POST

FOR CABINET
FIG. |

TWO TYPES OF CABINETS USING POSTS

5
Top view I

8
Bmsl TOP VIEW

FIG 2

FRONT

VIEW

FIG. 3

veneer of aj

'y appro-
This wood may be ientical

priate kind

The cabinet housing @ set is no_unimport

e facter, 2s it I8 “he part dhat shows.”

The above

Griwings should prove userul to the set constructo
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‘“‘li\‘i'w s
ﬁ Hnly)

e AR,
Regarding Noises

By JACK MILLIGRAM

OOK at the title of this article again, actually filters a little. The “Six” that you at Jeast 30 heney size o preferably 2 40 ot
fows, and then think & minate, C and

o d undoubtedly was using something on e condensers C, should be
Wi e ot i e e e e e e nay, consist of ‘one o

general, don't we really that we, (sce Balentine it you dont heleve me more capacities. 1i so, they are of course
ourselves, are causing a lot of them. thai filter of this type (reicr fo Fig. 1 here), connected i marallel.” The capacity of the
are not only unnecessary, but detrimental  will usually succeed in smoothing out some two units,
10 our own progress and to our own work?  of the worst possible notes; and if it is used  uf. cach will hiotably be foutd bet-
There certainly are a lot of noises on the in connection with a properly tuned set, you ter, and of course capacities between these
air today—and they cannot be called any- will soon be surprising yourself by rolling two may also be employed.

In any event, a
lter consisting of a 30-henry choke and

T 8 . capacity will usually smooth out the

" most_ refractory note_that it is _possible to

| pull out of any rectifier in existence, In

| = g b Fig. 1, n former or rectifier circuit

18 . n, because this is left up to you

3 < = You are probably using some type of rec-

2 A E tifier present time, and so a filter

| & < system like the one shown can be added to

2 o your installation without any other changes.
= T T TAMING THE MOTOR GENERATOR

Motor generators are supposed to be the

i 1 shove shows how to comnect o fiter to obtsin that much desied DC. o 7 shows erries for.a pure D,C. note, but. how often

ot o fiter'a motor generator. Ty, 3 indicats the two werst possible 2"0’ oinectons: %o 2ot (i ok fodtcRL iy S et

T b Lany tha can, Do me i o R L I ol S using an M.G. without any filter? Dm-

seldom. The c(mmmlulur e of an

ﬂwvg but noises—that, with a little work and  up “DX" record that will s just about as bad a: note, un\
nditure of time, could be eliminated to  writer's cramp to copy off when of course the m.\ﬂmv( isof a ~UU cycle t”n

the benefit of all. The two noises I am to send it into the “Calls Heard” There are few of these in L‘cmemc how-
£0i8 t0 rase about in (s pasteular sym- o operatc.properly & fillr of (s sort, ever, and the majority of used pro-
posium are rotten notes and key clic the choke coil shown in Fig. 1 should be (Contined on I'(lf//‘ I-(/-!)

Let us take these up in \ ord \1 that
they are mentioned above, talk about len
a little bit and decide on some rem
If you do ot belicve that there are some
terrible notes on air, get your head s
under a headband m( mu\ o paic of cans Sy

S T e T,
clear, whistling that we are willing 0

ts input that
operating with the same power years ago,
he wouldn't be heard as far as you can throw  These regults cannot

a power transformer. e the best if the
Then fish around a little bit and pretty

Jeast ittle bit of static or QRM from some  Sage s help others

nearby station jams him so badly that he by heiping. your:

an fardly be read. He sounds zo thovgh

he was using raw A.C. directly on the plates Wi be conducive ot

of his tubes, and in all probabilty he is. gapd felowaniy with

When he signs off you find that he is 4 o Sy

“Three” or a “Four,” and using a lot of for befter notes mhd

power at that. _Probably the brass pounder

dhat v have just ben Tstening t0 8 16108 e of 13
in his shack and wondering why in yaton of e Clark

heck he couldn't work some “D:

wonder he can't! With a note that sounds B

like a cross between a thunder storm and a @ The Gilisms Ser-

Tion in distress, how can he expect anyone vie.

0 copy a note through any of the QRM o

QRN that is found in the ham bands?

No

R TR S ———
What's the ert | Ustally nothing
more or less than the installation of 3 flte

that really does the job. that it should, and
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—RADIOTICS—

FOR THE BEAUTY PARLOR GIDDAP, NAPOLEON!

Fashion note from OST _On page 48 of the Radio
for January, In the adver-  Guide for December refer.
tement. of the Randolph  ence is made {0 a

Radio Corp, there is men:
tioned 2 “Columbia Long
WAVED Transormer.:
Can't 'you girls. just hear to atiract as

e Vagabond Prince. him:
e Ve

nent’" instead of ‘bother. Contributed by
= ing with a marcel every Witk Criffin
week? s, it's P —

tough wor
Contribted'by Arthur Horvison

g Household bint from an
W advertisement in the St

Louis Post-Dispaich of Dec
W Gy

IN NOTHING FLAT

io5e e e
Lot gy chcgin ond ot "o S RON
bt S !

i,

Bt

o “Contributed by L. Harold Shelton
then Sank it m\l—\uuery ait il
nicely pepped ELIMINATING THE MALE
INTERFERENCE

BELIEVE IT OR NOT

ivice dispensed by the
rm..uy Fterald and Weekly
Star,” Mongreal, Can.. - on

e PHOTO: ihe ¢
GRAPH will certainly not “’“’"Ai’" ld]ﬁ“"‘, Now you
produce broadcast musit wore deadly of the specics,
reproduce brondeast mosie. S oL
P e T ettt B
S ok s o1 Orind. 't tell, believe me!

Contrivuted 5 Butrets Brown

F you happen to see any humorous mis-
PARENTS PLEASE NOTE_

Advice for the care of in-QUIET
ek s (A Lot
ol 31 "SHO)
NG, St oy

dio' Stops Squcaling® We
are orry that we cam't
check up this information

S page vhich it 2d. We will
age on which it appeared: W will
or “cach RADTOTIC ‘sccepted and
printed here. A few humorons fines from

are "still'_conspicuous by ‘Address s RADIOTICS
theie ‘absence.  Will some- 4

o Editor RADIOTIC DEPARTMENT,
/0 Radio News.

odis eicient.

mmmmmmmmwm

Contributed by W. B. Morningstern

THAT FOR YOU, MR. VOLSTEAD!
Instrament for  strayers

rom e Wit and d,mr
i - irtied 1

{ie Vancoaver b Co Sun

SR s L 0
1 Jan.

ENT)
iagine that this 1’
combinaton gyroscone ‘ani

adio set for those that the

Contyivuted by
Oliver Brind

h a catastrophe,
Contribuied by 1. 3. Seluf, Ir.

WADDYA MEAN?

anm?s RN BERORE
73}

FROM THE RUBBER TREE?

‘Contributed by
R. 5 Mandeitorn

Contributed by Herman Korte

FOR FISHERMEN OR GIRLS?
Advertisement from the
Cleveland, Plain Deater of
“Radio cquipment,
NETS, " custom
P IE these be for the

RECEIVERS A LA SING-SIN

the merev of e o and

indefnite. com
Contrivuted by Con J. Kiagge

Contributed by Albert O. Romine

TRY THIS ON YOUR LOUD SPEAKER

e 9y
Contivua by C. . Bvvonng

HEY, FELLERS, SPRING HAS COME!
P2

e st as 2 o e
keep all, the tops spinning}

Tbuted by Norman E. Isascson

MY, MY, MY, ALSO OH DFAR!

e Rodio World mags.
zine of Dec. 12 in a fiy

Fundamentalist gesture in

the Simpier Colsos " Xo.
ALE transformer for
£ 3 liminaton.” Jast the hing

Contributed by
A K. Miller

FOR THE WINTER

S =
!k £

Satin finish?

Contributed by W. G. Murriy

FOR THE DX HOUND
This from an advertise-
1o the ol Rudls

We o

e can recommend this e
of ‘console o the man “‘Im
Rty et ave Hance
Al ifhe ractics e
tuniig s more or less.
ble.

Contributed by
Lioyd Tufiord

WE DON'T WANT IT

On Jan. 17 in the Cleve
Tand" Blotn, Dealer was. the.

it Promots Many
Gieries.” We'll bet it does,

Contributed by D. B. Roberts
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Correspondence from Readers

In this department. the readers air their views on many important questions of the day.
ment is invited and an attempt is made to give equal i

FRENCH RADIO STATIONS
Editor Ravio News :
We take the liberty of caling to your
attention several in ies, which we cor

fect below, as far a5 concerns our compm,
in the Uncember 1925, mumber of
News, pages

el lengll ral the
madio siations of the French i
are now as fol

co
I Shinte-Assise station (Compagnie Radio-
nce)
Station call fetters FW.
Waye-lengths 42 meters and 23 meters.

Operates commercially with Buenos Aires.
2. Sainte-Assi .

Station call letters 8GB.

Wave-length 75 meters.

Transmission tests of the Societe Fran-

caise Radioelectrique.

Cli

ncaise de Radiophonie
which “conducts the * broadcast station

Station m“ !ulu’a 8
pproximate wave-length, 30 meters.
Also the station 8AJ of the laboratories
of the Societe Francaise Radioelectrique at
allois Pm‘rc‘ (Suburb of Paris) is not

ers SER are not used.

e ivs Rt of Whe broadessting st
tion, “ladio, Paris” of the Compagnie
Francaise de Radiophonie is now 1,750 meters
and o longer 1780 meters,

Société Frangaise Radioél
70 Boulev au:

IN‘TERFLEX NOTES
Editor Raano News:

have put up a Regenerative Tnterflex: and
T ot sy L Hhe e e tha
1 have been looking for. The qualty of tone
is as nearly perfect as e heard; and
while I use mine p: nc\mlly “on locals, @
iriend who also made one has had cvery-
thing in a thousand-mile radius and is tickled
st

wit
have found that m.my tubcs that have
been accidentally burned ot n be resusci-
ted by ng them smnnl> v\.n]c the cur-
rent is on the same as can be done with
Mazda lamps. 1 got back three out of seven

wsair, M. E

. T. Bn e
2617 East 76th Street, Cleveland, Ohio.

Editor Ravto Ne
Allow me to ianie i otasd congratu-
n the “Regenerative Interflex.”
Wit after completing
& Ty Rotntas a2 Bne 4s one conid
it Sinee then' I have picked up all sec-
the country. Here are some of the
~t;\txol|s Tye received: WGHB, Clearwater,
Fla.; KFI, Los Angeles, Calif.; WSMB,
New Orleans, La;. KO Deny

L\I{O Ottavs, Canada; KWK reve:
ort, La.; CHYC, Mm\\reﬂ nada ;
I\THS Hot Sprlm,, Ark. Vhile writing

ing all over the country. 1
be beaten

this, I'm listen
oty betieve this éan

Wi
1425 Cedar Street,

Editor Ravio Nev

Tis i to tnform you T built a “Regenera-
tive Interflex’
Ravio News.

I am so well pleased with the

regardless of the magazine's policy.

result

t T am building two more sets for
the rs who have heard same. It is
ca e 1 set New York or Los Agcles,

ich is 1500 miles from here, than it is
to get Kansas City, 123 miles. from here,
Have visitors every evening and all say
it Js the best they ever heard for volume
and cleamess, It

can not be beat m
o get Ha\ana G, St T willr e
ave the Taugh on some of
wish to thank you and
saf for the food things you always have
in the Rapio NE

ry
n:ud 'A:

0 L. KRUEGER
ROF. D. No: l [‘(\\(\urm Kansas.

DX WITHOUT CONNECTIONS
Editor Rapio NEWS :
I have been rmdmg m Lnrrc:pondmce
Readers” uary’s Ravto L\\~

the wonderful re\uh\ o\)humd by Mr. Bacl

man, builder of a o itrol ruwmr«ll\c
interflex;
1 think ig also worth
your section “Correspondence from Readers.
own a super-heterodyne, and really.
think there is nothing befter. Of course, I
do lots of talking among my radio friends,
and my records got them going. The other
hight @ few of them came (o witness by
themselves the performance of my set, and,

all nervous, I set my receiver bu
after turning the
a single signal was heard loud enough in \]lL
loud, speaker, Tinatly, when hey were all

1 g

amd i WSAL it a Tt less
Lknew something was wrong some.

t was may surprise
and the same e with all others. preseats Wwhen
t neither antenna nor_ground
was connected o the recenm 1

thought this could be ce T am
5 les from Pit few
miles farther from Cin iends
are a whole lot more mnccnm wks wha
referring to my Super-Het. And I swear

e
A, J. Caxor,
Cardenas, Cuba.
DX AT CHRISTMAS
Editor Ravio N
e cootig the mydc by Mr. Green in
ided to write
. Mr. \l\gtl s record can
up, if it is at all necessas o
it “As for reception of California o
think it freal ate, seven
o e bom o i Iogee, RO}
KEWE, KTBI KNX, KGO, KPO an
he one mostregularly heard is
while KGO has  the record
volume:  These stations were heard on an
orditiary home-made single-circuit “bloo
Stk us ttas of AT Smpitication
erhaps you may put me down as a fol-
tower of Minchhausen, but here goes. In
December, 1924 (the date I failed 1o write
down), T 'tuned in a station 00 o'cloc!
t

Krox

which
or an

ving ot market reports,
isi't usually_common at that hour
Eastern e volume was so
great that the station seemed as though it

were east of the Mississippi. But mo, the
voice said_“This is KGO, Oakland, Cali-
fornia”” This was on detector alone, If

my amplifying transformer had not burnt
qut, KGO conld Have easily been heard on a
loud speaker. not heard, before nor
Since, sach feception a8 that

Com-

weight to both sides of a controvers;
i i

For another good record, station WTEC,
of Coldwater, Miss, operating on 10 watts,
yas heard on December 25, 1925, between
10 and 11 p. n ously, on
December. 35, 1924, a station_from Mexico
City was logged. Call letters T believe were
CY ¢ due to the similaity of sound
between such letters as B, it was
hard to distinguish. [ R g
December 25 for several years and find it
excellent for DX r
it i thot e i v s e
bmgmplu articles are fine an ery
educatior he last is the principal rea-
Son why 1 take Rabio News,
ESLIE G,
Orient, New York.

DESIRES CORRESPONDENTS
Editor Ravto Neyw
T it e 1o oot ik comevuninitin
with radio amateurs in other countries to
Sxchinge desC AW jou pleseldeeiincn
2 notiek in your tophole magas
Twata,

o
Yokohana

Takigashira Machi, 30 Azahara,
Japan.

THE INTERNATIONAL TESTS
Editor Raoto N
L ave seven, 201°A tubes goig fine, every
0. battery full and a 110-
Volt sitrage. B betterye—East.and west
also north and south antenna with a throw.
switch on my_window sill; located on the
fourth floor of a five-story apartment house
on the hill section of Commonwealth Avenue,
Boston. I usually can pull in on loud speaker
on any night, any Mid
WOC, WSUI or
T've been “listening in’”
What I received last night was a bedlam
howls, squeals and other unheard
af. noises, a_ mumble of words, a crash of
super-het,, more static, half a bar of musi
two or three words and then noise,
“Tonight conditions were evert Woese, with-
ell”

out a. music or speech of an
Sort, " Torty. minutes i the Tand-of et
lam” is sufficient and I've “signed of

Write vou, tie Jebee OF o T foand e
ternational Tests” the first two mights
tube (four separate units), and
e radio trequency. ~Ahead
of this 1 have a tun nit; conse-
ettty four tages’ of KUER This set funes
s and worked perfectly before
and after the test hour last (Florida
very fne on loud speaker). It is in perfect
condition_tonight—but when the “wild
loose at 11, it sec than Tast ev
ning,, T get more out of this set than mo
ri o from any sets, they tave, 50
e bring in the
Sk T Houbt 1t acy, wilt A" sateciig
word GF two docs not mean that “Internas
e succes ¢ usles the
are ltg\(la\cd e
lnlmed e funing 1 of foreign signals will
never be satisfactory. Am I correct?
“Rapro Tovrist.”

MORE INTERFLEX RECORDS!
Editor Ravio NEws :
ave heen operating the Tnterflex-4, and
considering price T don't think any set can
‘ ook _at a map and find Port
Angelus, Washington, and then try and
a_d4-tube set geiting such stations as
WOAT, San Anton 3Y, WGR, WSMB,
(Continted on page 1482)
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RADIO SET DIRECTORY

ADIO has nw arived at the stage where recdising sets have  attempledinthis directoy to it every set manuactured in this coun-

become stabilized to a very high degree. Inasmuch s the try, and although we have written a number of letters to all manufac-

continuous discussion rwm iwurc: of seis produced  overs, not all have replied. In order to make the directory complete,
in the United States, Rapio \E“ ‘”' nitiative to present  4]| sets manufactured by any one manufacturer listed have been in-
monlh e s cosiblete mevire of the entire set Mdustry: s

presenting the va
.etumll\ only possible to touc

arious sets in a director; m \Hh kind, it %
e fistipait e here.  The Directory will be kept up to date, month by month. All manu-

o eation that will. we hope, facturers are invited to send monthly corrections as to the various
‘Zreat service fo the public, as well as to the trade. We have fcatures of the sets which they produce.

Manufacturer: Lis Prige, 31375 | Loud Somakers Seowate | Ciseits L snge vntwiel | Mypwecters BALTL | Togle Ngme: “No-
A-C ELECTRICAL L20.1 1 e 2 transiormer coupled | MORE WHEEL
1EG CO, i e vG. pecstiel
Bagiaiess” Direet Falspay st G Stest
pRrae Batimore, o: Nome Blee
Atuna 0 Trade Name irent, B.C ot
G e Sedd
Loud Bidioe os
Control
T Prce: 35 Sepae
i See: Sto.s0 ¥ A
Trade Name: A uniag,
Manufacturer: AJAX T Bkt Ratio 3
BLEC SFac: Co. i S
1326 Chestnut St. X
£ Frke: 15000 Sient, $20000

Trade Name: A-C Day-

Movet. | S0 Brice: B385.00
ton. glas: s

Trade n Trade Name: “BaiRy-

ceuit! Taned raglo | Cireuit: Tuned radio | Manufacturer G Notthy | e Comsole Mo
S otz ELECTRIC Atre: “( ;Ldu L
ArQUENCY  coll or | Batteries: Storage rec-
Bugae:Dex: ooll ommended 1410 W. St Steeet ey ecbo
B Antammt Qutside rec- 5o i
Lo Bt Sepurace | | Oy e
Controls: Three Lowd Speaker: None o Eo Separate
175 Torniched uned radio
ontrols: Theee Manufacrures: AUDL | SinBrice: $00.00
List Price: 360,00 GLA RADIO C s 300

HELEE aE Ane o 450 G Green S0 | Trge Name: Tuben

ircuit: Tuned radio Trade Name: Ajax. o g e A aby Grand No. 102
gt Tl rad e T T ek Auas |ty G Yo 102 | M
Batteries: Dy eell or circit, Tune ratio Tuned sadio Gurrent)
Antemng: Quside, 2 Okt o G Drs el or
o0 Speaker Phono- | _ socker . ; g Manufacturer: G, BOIS-
b Lo Spesker: None Dowsge | SSNNAUTY €0
gnirola: Three onteols: One eparate

? it Price: $2.5 ontrola: Thce
Jat Price: $95 T _*_“'_ Notlce to Readers Liu‘lznmhscs.nn
ame. aputciurers” ALAD-
Trade N xa mei A€ Day: | M T Detailed information respecting
e et the following sets, or any other re- Db e Tl .
ot ratio | Teade Name: Alsine geiving sste, may be bad on inguiry b g Noios | p et
frequent P’gl"‘ b by ssing a letter to the Editor o Controls:
O e ened rado frequency | ¢ of the Set Directory, RADIO NEWS. Batieticas Dry cell or | §oud Speaker: Separate
Antennas Outside S A;;:;,;; o “door
Low Speaker: B - : o i | L P 3500
ontrols fal
e Battries: Either Gsor.

T £ e S0 e ety won Trade Name: White-

List Price;
Antenna: Outdoor
Loud Spealer: Separate
Controls: Thres

eade Name; A-C Dy * feult: Tancs Radio

XI5 " Raock | megte N:mr Aladyne

S w.xmm Bateeries: Storage

Controls: Thiee
Loud Speaker: Separate
Kntenna: Outdoor or

Bown
Circuit: Tuned radio

e Trade Neme: udice
Antenna: Outside List "“« A “Midget & Storage
T Tt B | el s | S ou %
Sontsaitie ! Soo e 1 Comcte. | Batiates: Dry cel o s sl
b aia St S | By Tom | Nt cra
st A v L i
e s A oy | RS poscr | muieSie | B Bt BRAND
MERICAN, BORCH | Daime’ oumar T M
i Comete e Qs el o ade Name: B,
Y\eq\\:u Y. E?’“’l‘;“’ fg‘;zs 00 List Price: $10 le Model
e ”: i Bice 855 B SO S (15 e
o Tudoor or | Trade Name: Apart- aled Five!" o

Antenna: Outside
Toud Speaker: Built in
List Price: $135.00

‘ment Grand Cireits Radio

kec: Separate

Antenna: Ot
ner Gsor. | oo Spesker: Builin
) Controls: Three

Manifacurer: AERIAL Gutidoor e
Loud Syt S | 1% PR OO0 s
List Price: $145.00 galticla. e =2 Name: Bransion
= Manufacturer op. | BAKER SMiTH O,
R Costal detee. | ANDREWS RADIO s S nes
e NY, i New Call Building,
st Tancl Radio | shnprancisco, Cof
Controls: Two S il Name: Syl
o Brize: = Storage Tined* radio
b Dercde Niodel 11 ¢ Ouitoor or | renyency
- Sresnaivne | Baerics: "storage
Tea m..\e‘ Combina- cresnad Kowd Speaer: o | Rntenne: Guidoor or
% Outdoor or
:, 1g0 Luud Spener: Separate
@ % Conteoh: Th

Loud Speakcer: Separate
Controls: Three
Tis Prige: §125.00

e i ;
5 ct ntenn: utdoor or Manulacturer:

| Btienca: S ke m Loud Speaker: Builtin

! inc Model 235 List Price: $135 ew York City

D current Trgde Neme: utioa | LR
i i \\uh hm\\ O e

To be continued in

(¢
May Ravio NEws)
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ADIO manufacturers are invited to send o RADIO NEgVS LABORATORIES, samples of their prudncts for It

texts, it will be retarned to

LoUD R
The 1004 peakerchown. was sub
nunu\ w the Rapio News Lasos

et by The” Goldemith
Eioration, 1% Winiam e

: KADI &N
LABORAT RCATE
OF ME

KET
Dhadaclat Chimsiouas cbuiiiod
to, the "R e "Lsontouize
for test, by Hart & Hegeman. Har
ord, Conn, 1t 1s of distine Tow loss

pe and may be used in_the con-
SHferdon of Suy’raiie resiving set
RA

it T, type.

&
OF MERIT NO. 1226,

OLTMETE}

test, by
Sirument Corp., Newark, N. J. Tt

storage haitery voitage or amount of
Saltage taed ‘to Tight the Siaments

ribed.
isers or not, it is n
jes. Appar sready o1
Apparatus in pro

whether or not they advertise in RAD:!

ment of radio apparatus as its aim

ng practice, they will each bé awarde
DIO N,

radio engineeri

s those given below will appear in this department of RA

NEWS, the RADIO

ket or al

(urmsh readers with technical information av:

NEWS LABORATORIES being zn e
I, after being tested, the instruments it-
a certificate of merit,
EWS. 1t the apparatus does not pass the Laboratory
rite-ups”
es, and only apparatus e e e by the Laboratories and foun
Tnasmuch as the service of the RADIO NEWS L.

‘manufacturers are
00d m

sent

y

10 be of g anical an
ABORATORIES Js free to all manufac.
cessary that all goods to be tested be forwarded prepaid, otherwise they can-
lready on the market will be tested for

manufacturers,
£ $2.00 per * hour required to do
a

corL
This unususl gligin

sbmitted s Lap.

ORaToRIE: est iver-Mar.
i m, ws S hve. O

i

o, s designed to operatc
.hmxmm\

cur b

nge 1o anothe

additional_alterations or _inconven-
AWARDED THE RADIO NEWS
LABORATOR
GHWERIT No. 1.
LOW-LOSS COIL
This lowdloss,  tuned _radio fre.
quency coil was submitted fa the
Hibig” e Lominonies o ot
h

be satisfactorily used in the

sructon of any rado reciver that
et o Sl Taving the above

) THE RADIO NEWS

ICA CONDENSER
The condenser shown in the illus-
tration was subimitted for test to the

Ravio News Lasorstomss, by
Magnos Heerle 6 e
Cor.

e
e
707 East 138th Street, New

o insulator
mitted 1o the

@W@

s for test, by Hart & Tege
D Ot
Used in the  construciion of ahten-
NaS, having tnusual propertics
ntulation, ,,?MJ»H broat
iruetion, <t
oD THE T

5 mno RS

regards

LOOP AERIAL
The uniduc loop aerial dhown was
submitted Kivto News Lap.

qusous or tet by Eelipe Radia
e ol i 1t

Tabor
o

T MERIT NO. 1172,

ADAPTO!

The adaptor shown was submitted
to the “Ranro Nrews Lasorgrontss
for test, by Alden Mg, Co., Spring.

feld, is made
mmm mm, 1nd i of very g
mstructio may ‘be tted 1o

adap ad_-120
e A T
AWARDED 1
LABORATORI
GRMERIT N

tubes, cte.
gk

iy
wosking ‘i con
sadio recelver

battery current, T

t is Oherated from

an sltemating curvent source and
cpecial provision 18 made for sbiaine
g detbeior e voltane
AWARDED TiE kibio News
LABORATORIES
G AERLE NG 1155,
LA TRANSFORMER

R
frimsiormer ilugirated, was
1o, News Ly

Rochue: "Cuiiage

i
signed for use in an
et of an o

signals without any distortion
AWARDED THE RADIO XEWs
LABORATOR] TIFICATE

GEMERIT NO. 1158,

5. L. F. CONDENSE!
The condenser_shown in the illus-
tration was submitted fo the Rapia

News' Lazonsrontss for test, by
aie, Rochester, N. V.

This condenser is of the straight
line. frequency type and of solid
umaue “consiruction sairly
rate n regard 6 maximum and
. capaciy. 1t may be ted
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in_conjunction with any coil in the
building of radio receivers.

AWARDED THE RADIO NEWS
LABORATORIES. CERTIFICATE
OF MERIT

BATTERY CHARGER

The charging device ilustrated

the Rypro News

ek, by Liberty

< Corporation, 342 '\hdmcn
 New York City, and has bee

found_satisfactory for _charging

Both “A™ and “B" lm.mr: The

charging rate for_the_ storage “A”

Dattery s approximatcly S amperes

"AWARDED THE RADIO NEWS

LABORATORTE RTIFICATE
MERIT NO,

FIXED coNDENsER AND

s fixed Cuv\dmwer R
mum\\m v Bubmited m
i Misamolt Radsa.Corb.
Tlushing Avente, Brooklyn,

ity

TAVARDED THE RADIO NEWS

LABORATORIES' CERTLFICATE
ERIT NO.

AUDIO TRANSFORMER
The audio tragsiormer illuteated
s Submited 3 the Ranie News
for o, by Elecgical

" cricio,

tage Grove Ave
10555 unusual design and capabl
5% Soiifying current of audio.fre-

vithous nosiceable distor:

e ned satbsactorly

recever Wil :mp]u)! transformer.
. e

RADIO NEWS
ERTIFICATE

quency

LABORAT
GF MERIT

socket illustrated wassub-

muea fo the Ravto, News. Lanona
mies for text by Alden Miz, Co.
Springheld, Mass, It is made o
moulded bakelite compressed o an

snusually bish degree, so tiat the

e soet s eXicrionlly Srong
and g olangations o
B i Soniach e proviaed

Connetions “to the

o facilit

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
GF MERIT NO. 1116

RECEIVING SET
The receiving set shown was sub-
mitted to the Rabio’ News' Lanows
[

: and found to
Gualifications._required
e o recelver s regards sensitviy,

HE RADIO NEWS
LABORATORIES - CERTIFICATE
GF MERIT NO. 1194,

WIRELESS TRANSFORMER

The transformerillustrated
submitted o the Ravro. NEWS Lan

oraTomrss for test, by Forster M
& Elearie "Co- i %is o unusud
design and capable of “amplifying
carrents of audio frequency without

notieeable _distortion, 1t may be
ed sadifactoriy T the contenc
Hon_of any radio er which

transormer-conpied

'AWARDED TIHE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 1229,

ampii

MULTIPOINT PANEL
CRYSTAL
The crystal shown i the illustra-

tion was submitied to the Rablo
Ews LABORATORIES for test, by the

. Noble Co., 29 East Madison
Thie it

OF MERIT NO. 112

m or various stations
ReriTer T Threls be Vot down
first; and when the station is de-
sired again the special construction

of this chart permits immediate loca-
tion of the reading.

AWARDED THERADIO NEWS
LABORATORIES ~CERTIFICATE
GF MERIT NO. 1211

TRIGGER SWITC
The switch shown in_the illustra-
tion was submitted to Ravio News
Lasonatontss. for test, by Hart
Hegeman, Hastford, Conn.  This

trigger swith s desigued for use
in any re tubes

ot each_ mmm" “being indicated on
né switch, It is of neat and sold

AWARDED THE RADIO NEWS
RA TIFICATE

GRMERIT No: 1151

B-BASE BRACKET

y rigid and

It i extremel
Strong, being able fo withetand an

DIO NEWS
L Anomwonws " rnrmcmr,
ERIT NO, 111

“B" ELIMINATOR
Elinigator shown was
R

‘ndCapable_of
ntion “With - an
ey ;
o an SHEE

OF ME

CONDENSER
This unique straight ine-frequencs
condenser was submittedio the Kabio
Ews Tanoaronius for test, by the
Walber e €0 Woihuond
ve.. Chleago, 11l 1t is -

1453

Ioss design and is completely covered
by a transparent case which

out dust and makes the in-
strument o

AWARDED T 1E an NEWS
LABORATO: CATE
G RERIT NO. 1217,

SOCKET
The socket shown was submitted

o types of tibes, The
el ooy o the (S minal
Eading 10 the

ciaple cpmesions
Sred or bolted to the terminal

AAkDED |
LABORAT
SRIT

by the Al

American Katio Corp 4201 Belmont
icago, 11l 1¢'is of the toroi

, its Inherent characteristic

e
MERIT NO. 1167

SPAGHETTI TUBING
ey was sub

i o it e e
e

Braid

Providence, K. 1.

Tt may be used
biss-wi

LABORATORIES CERTIFICATE
GF MERIT NO. 121

INDUCTANCE COIL
piderweh indyctance col
< i
retess” Con 260 St Mat
fhew's St Tpswich, Mass.

it may
Bl He"comerciion of
Tt Tecciver; and includes both
Phiary and sccondary windings, 5o

Bt ™Sy iy e hdapeed 10 eifhier

tuned radio frequency sets or wave
trape, .

AWARDED THE RADIO X
LABORATORIES crknrmmz
GF MERIT NO.
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I Wani 1o Knowf

.«,

Conducted by Joseph Bernsley

Tms Department is conducted for the beneft of our Radio Experimenters. We shall be glad to answer here questions for the beneit of all, but we can
S ADHoh Dol ik mter e 1. suBlont tsrest o

lons for sach correspondent.  Please muke these questions briet.
ypewritten of else writt No.
answer any Tester, at the rite of 25c for each uestion. I, however, questions entail considerable résearch work, intricate caleu-
lations, patent research, ete, & special charge wil be made. Before we answ s, correspondents il be informed as 16 {he Brice charger
Mr. Pernsley answers radio questions from WRNY every Thursday at 7:45 P.

to penciled matter.

OPERADIO PORTABLE RECEIVER

‘ H ’
T wonder. |I wou cnnl\ lmvmh e with the di T L § o it
21628 T Combeting Hhe  ton “cover "5 the [
e ‘he. ;,nm you dr\n‘c is. X]\‘u\ﬂhl in L >
oy Tkl
Q.2158-A

STt consists essentally of o single stage gmpli most lidly to be overloading, that
fier with & sclf-contained current supply set. for Satistactory volume is obtained in
a hmdm :mm the detecior. tube of a fadio re.

o i e, e sl appreciaed
The

ollowing is ail the. dats we could St on. St of by anis ey
ucme Mm! " ‘cl \»cglhmk \ull be necessary to muPllﬁcnu(m p\u the No. amplifier will
Do (his unt) and which was abafned from Drovkle Suicion eneriy 10 eparaie o ot s
Tooklet which- mc\udu ol tne Tniormaton for the Licphione 's0 a5 to b audibie throughout . Eoo

care and operat 5B amplifer, s pub. room.
b £ e amplifier is equipped with a cord to_con:
nect i 1072 o’ receiving st and iso has 4

Hiecr
gaod loud speaking telephone requires more

clectrical energy for e proper  funcioning than Cord with & Fiug fo connect it to the lighting
most andia frequency  ampii . resie T8 Sl 0 e e Sord umshed
e able 1o deiver with i o furn the on “or' off, ‘and s the only
e Vi Tl s possibie contral o the i e apparatus s Son:

1 Secure ample volame with fhése.amplifere, hut

& the expense of the quallty of reproduction, due

fo ‘the “digtortion which i

. * The No nn o I B
A a Toudspeaking energy 2t

e vmmm ;5o that the

Phone may function at maximu

tained in a metal cabin

Operation

andin frementy o S ‘:mhw” el to the teominls kel

[oud-speaking fele-  proper loud speaking. tclephone operation but only *Should e connected o' the radio recelv

" capabilty: el Gorkon” o the amplincuion where there 3 st 18 matetl o which of the Lemmals
e contuctor pected. o the best e

the “amplificr should have ome stage of

audi Treauency

etector ‘e of the

e radia recciving sct contaigs' no audio fre-
ouTPUT ﬂ\lerjy'amw\iﬁcmlmn o stage. Shoa be o
ucel between e radio redchving. set S the
TO LOUD SPEAKING amplier” 11 he Fadly reccving 6t Sontain onc
TELEPHONE e of autio fretmency amplifeaton, the
e ol b connecilarectly o i output
" the radio seceiving set contina g or more
) ey of wutfo Trennenty " ampification he am
ers Torondinary rescption, should e ‘connecied
RETARDATION o e ontput of the rst . frequency Sage.
INPUT ZHE ToTAL L ' Vers weak Ealet e
4 SMitsined by using both sudio
ket e’ radio recery i fhe e o e
Dyt o the sccond Ao frequency stage.
4000/ 0hery ity o ekepion, vovever 3 ey ey \,‘
CORD TO 10V. npaired e o of thisadditiona
1000 OHMS e Ton LA i Freneney Sage s 12 not he b, metfnl
HOUSE P that o audio Treamency stages aré nesded 1o
LIGHTING i ienge it ke enen
CIRCUIT it Trom the detector tibe
i et fe etter ety o

POWER TRANS.

A
coro T
R

ADIO
RECEVING SET =l

i ndicates. that he cnergy fnpul o the-detector

i Bl probably O\'Hhmdn\ and ducing _ dis-

“The Western Electric Type-B power ampliide unit which operates directly from an al- the. amplfication shead K
rmating Chrrent woarca? et anyputieces requires. " The "unit 13 very. cheient Sasing the coupling, or whatever means the rad
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LAMINATIONS
N DUST.

TWO OR THREE
LAYERS OF

Q.2159-A EMPIRE CLOTH

n of an intermediate transformer. which

opertes with maximam cficiency at 30 o 60

kilocycles e Sonen amount” o iron eore
t be determined experimentally.

seceiving set affords. Do not clin
requency Sade of “mpligston b
tector ube and “the Amplifer, Whi
e mc‘ il e ot e i o over:
i i snaciendy U Gualy o Teprdudin
will be i :d e i

nate the aulfo

er Connections
e she <o o e ]cml»we:kmg e

phone to the terminals ‘marked ‘OU"

are “conneeted. | Conneet the  terminals marked

G to"a water pipe, radiator or”other cffecive

eron

“(‘mmmx the cord with the plug to o 110-volt
5 it e the am-
T colored button

plifer of,

irafy it makes such interference
e LR L
effects.
When she amplifer is not in use furn off the
Witch “This is important as it conserves
m: mg "o the vacuum tubes
e F Lt T2 aned in the constric:
onof this it are 'Indicated on the diagram.
(Fig. 2158-B.)

STUDIO-TYPE SUPERHETERODYNE
159) Mr. J. Hareison, St. Louis, Mo, wants

T am, particularly interested in the West-
Electric. Super-Heterodyne receivers used so
in Drondeast st The partcular

Type 6004-C Ragio Re-
ation concerning the

ny

o the. w'\ru Cre. cireuit diagram, and

il matesialy aid me 1 the

S "'11 st would be greaty ap:

i Snsenl pliing o secever for my o

Private e and  trust that there  are

B emaaiing s torsarn. lor This’ Dure

"°Ans. 1. The o vou_desire was ob-

inform:
tained after a m el of diffcuty. and we are

Howeyer,
e fact that
offer this =

ol

e,
comesponding 10" o wave
to s, The

e
* last radio frequenes stase, comnecting
e et e et Swieling o

itermediate
e ler ransformer hat s desged

for B o teun of an intermediate

to_broadcasting

dthough the 195 translormers,
plac 2 .000;

TESTING IACKS

1455

should you so desire. Also, the original receiver
‘of ‘audio frequency amp

Speaker volume may be
S blned wathoet the ‘Gidicon of bny oibet

Plifers.
‘The parts necessary are as follows
1 oscillator coil, as per specifieations,

Tecelver uses the 2 SO or 60-K.C. iron core intermediate frequency

b condonsens, prelecably of the
stralghiingrequency

1 4 con
e wmm(\ 1 fiter” wansformer,

1 et urahle Somtesuen ey o 3.1, 0

2 .\m.\,h siceit acks,

+heos
> oo 0000 nhm variable resistance,
21 bakel el

ete., including all other
hecessars miscellancons ‘material
b Fle 1o shield_comy

SHdetabie sid i eliminating mterference and obiain:

AeLIFEATION
EEATROL G a0 o

OETECTOR ACK  OUTRUT sACK

that has the nec

Construction of the

the

e questio
el She original as used in the Western Electric
nd Fig, 2159C a m

o e necessary in an ordins
elver, aithough you may use 4

ssacy characteristics

5 he used in \.muuncuou it the

alio shown in_Fig. A
charagteristics

i i the ntermediate transon

Sith fhe exception that 1o iron

e

somertat

ver
accompanying
Fig. 2150

ary amateur
cho

I
=
=7
Dot
o
Fowi g
3
02159 S A B oamis

e orginal cscut used by the Western Eletric Company in. thlf pe S004.C radlo oo
utht. The oscillatoc coil desi
o 48-turn windings

0 connections are included in the diagram; the
ch tube: the 0-turn winding on & I-inch tube

“motinted within the 2-inch tube coil

as broadeast, also

ing selectivity when Tocal st
The loop' used

fo° prevent body capacity_effects

i Sonfuncton with the receiver must have, hece
binding posts or terminal connections; one each for
the besinming and"end, o the Toop” binding, and

inected o er tap of

Tt Bt of cach sube ' the urmmal
59) are comnected i series, v

use_of Volt storse. battery,

St Pt o e redines o e

TOC shown (Eig: 2139.0)

used in the modified
only 4 d-~volt storage battery is required because

aclinge testing  the Haments are wired in paratll and 2 specal

of obuin e proper grid bias is pro-
5 poienionicter benig wied for iy pur-
it ‘should ‘he of the 400-ohm.

Videds

{ GSCILLATOR COIL _MIOGET BALANCING CONO.
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A motication of the rigoal et of F4

e siages fs uasd. Tono siages of sudlo smplifcation are used
& i s Used a3 2 volume control,

2150 n which the poteniometer method of contoling the
2 Finstead nf une, asin um

2159-C
s on the w....,a,m nade o
00 to 50,000-ohm variable resistance, whi
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The following are instructions furnished by
Western mu,‘fc Co 2 bookdet sippled with
the Super-Heterodyne  receiver s
aons shonid e et “only provding the_on
crene dagrany 3 ed wighout ‘any. mogii cation,
although most of the details are applicable (o the
modified recciver. o

Filament Control
adia receiver in

operation,

open dhe

2%
15T 20 TURNS SPACE WOUND
NO.32 D.S.C.

Construction of the tuned radio frequency col
The large coil (1t s L2 and the smatier L1,
Fam below.)

ted to inerease the current.

The sheostat should
e ks 108 Shounh ..SE""\I
-

Should T Sarned Sounter-dockuise 58T a5 pos
e without causing 3 ma ercane n "the
SR prefergble
hcraie. e Hlaments. t ‘5 doll red ather han
Suiclent Voltue is obiainad

e or reco
G
When, the outht 1 ot in e, turn the fla-
ment Fhéokt Kol o he position in’order
‘ne e of She batteries and vacwim

Hibes

[Tt the ratio reciver to @ pacticalar

set the *intermeliate
3t 42% andthe -

(See “Fig, 2139)

et unit tg the Sontace aried <A for the
antenna makes the primary circuit
e i e e Shupliie Hdeb Bt e

. and, corn the cuning and gucistor” conden:
Sers i receiver slowly. The tuning . con.
Semser” shoid e turned S0 that the poinier 2

e ‘selectivity

Tay he refined by readjsting all three

o0025ME 75T, OPTIONAL

25 MeGs.

15 0rs

B

ruse
I»'_mmm‘—
5

densers. This is important if good quality s de-
Sired. Do not attempt 1o reduce, the volume by
manpution”of e ‘Condensers. - This will throw
the receiver out of tune and impair the quality of
the ‘reception. The radio receiver should always
rately as possible, and the volume

rolied as cxpiamed below
he operator 1s advised to keen & record of the
ot Satons recevel, m;.-lher with the various.
cilitate returning o

these ‘sta
Volume Control

The volume mav be controlled by varving the
intermediate freqtiency ampiification, or by cutting
i g out the stage of audl frequenty wlifcation
o iakes of! iniermeiaie frequency
amplifcation m\ b emploved ax-des sei.
ntermedigte * Fred

or 2 Fig. 2159
at %2 the Votume ill be e

ably grenter -‘m wih e switeh set ot "v,"‘ but
the quality of reception may mot be as_gaod
m.,g iounls. A e el 5 Yoloss can
be obtained by adjusiment of the +Amplifca
is “fmer Tegulation  operates
ither one or (w0 stages of intermeliate

ploging
frequency mmmcmn

The headset is prov cord as

or e’ ouput ek (see
Bhug 1o inserted fn the former, the.stage of wudio
Freduency’ amplifearion 18 eut out and fhe volume
of Sound considerably less. than if the

amphinauw wvail
caliing telephone ontht - and
mvphﬁuhznl:v\[ul-.hlr " the “racio e
of operation improves

revents neediess “over.
L
Dortian of the combination designed to

auality
Toadine’
an th
Carry it

:
adual decrease

A in the volume of reception
i mm iha e flamens B hat:
e becoming xamine the

Vacum ' fubes, T the

sl b, replaced
& suien” comation of recepton. probably
¢ o vacn

dicates  tha wam e s been omed ot
Toxamine. them. - The §luments of the fubes ‘arc
Connected In'serics ‘and 1T one is bumed out al
ihe"tubes wil il to- ight * To_detcrmine. which

out, ccession by
Feplacing 1t with & new one and noting whether
il e fabes"then it

diffienities other than those mentioned_above
ach cepmeiencol, Geaming. the - recever Cord:. the
iring to the baiterics, and he connections between
the radio receiver, the tuning unit and the fiter
for Ioose or broken connections.

FENWAY SUPER-HETERODYNE
(2160) Mr. P. Cherubini, Waterloo, Towa, wants
to enow
1A New York friend of mine
wrofe me concerning a new and supposedly

INTERM. STAGES
g | S

%%!

recently
Very

TRANS.
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ciient Super Hetorolyne reciver, which s be-

east o

Wik developed by Mx
ction: Which llows was
o ot

an ):and et
Tnent Tt Sou' think will- w(\rk satistactor
The parts necessary are as follows.
3 intermediate frequency transiormers, 30-ke.
core type,
1 iter transformer designed to operate in conjunc:
ion it e
00025 i “Condensers (omit i tuned RF.
m\.smmm are used),
i

50000
R T
Valtmeter. switch,

grid condenser, 000

pi. capacity, with clips,

B baie ooy 00
Yo T
TR
i
o R s,
] o
S AT
A Ay
coosr 25 e
ioLe
Q.2160-C

The design of the fiter or in-put transformer.
Although these coils may be Wound similarly
o erdtnary " canstormers, orlinary ” Honey”

b may e e with e same” ot

1 by-pase condenser, 001
2 by-pass condensers, .5-uf.

1 double-reading vnhme\er Carge size),
{80 0 0 0 daws e

1
5

Sesndard vacu
The set will
]

wm tabes with porcelsin bases.
e ie e L ion s

The construction of the oscillator coils is as fol-

bing are neccasaey, one 3 inch
s'in dias he ot 1 inch iy
it 1 3 =
i

< 71 turns, the plate cofl 24 wurns and
he mtk ap el from s 10 15 s, the wire being
o. "0 DISC. The pickcun andosetator wind
[ m e plae”coi

i and on
g yinch, whe R
IS S D T

(Continaad on page 1476)

FesiSTANCE
0-5000 05

The complete schematic di

liagram of the Fenway Super-heterodyne.
and three stages of resistance-coupled audio smplification substi
e antenna ahd ground, by omitting the 150" coll and connscting the loop o the varabic condenser

conncctions to the shielding, which should be grounded to pre:

o not advise any radical changes, although the millammeter
utnd for” (B ansiacmss 1ps. 1 ahbmes & el

' R loap may be Sabestuned for
icus ground indications represent
vent body-capacity.
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ENDORSEMENT

Two hundred and six leading broad-
casting stations depend on the steady
current of Willard Radio Batteries to
amplify voice and music sent out on
their programs.

BATTERIES

Our advertising tells your customers
why these stations prefer Willards, and
how the amplifying job of the broad-
caster is identical with the amplifying
job on their own radio sets.

Mentioning this point will help you
to sell more Willard Radio Batteries.
You know, too, that you can depend on
them to give better results and to save
the customer money, for Willards are
built for Radio and they last for years.

WILLARD STORAGE BATTERY CO.
CLEVELAND, OHIO

The Right
Selling Plan
for
Radio Dealers

Your local Willard Serv-
ice Station will act as your
jobber on Willard Radio
Batteries.

This meansa quick source
of supply of strictly fresh,
well-charged batteries
which you can turn over
to your customers in the
pink of condition.

No servicing problems
for you. Your local Willard
Service Station assumes the
responsibility for service.

Months of operation
have proved that this plan
is effective, and profitable
for all concerned.

Willard Radio Batteries
are being advertised more
extensively than ever.

Have your local Willard
Service Station show you
this advertising and ex-
plain the details of this
practical plan for selling
radio storage batteries.
The advertisements are
signed:

Sales and Service through
The Willard Battery men
and their
Authorized Radio Dealers

Appropriate signs and
window cards will identify
you as an Authorized
Dealer. Booklets and other
valuable selling helps are
also furnished.

Your Nearest Willard
Service Station is Your

Nearest Willard Jobber

1457
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and now
m(gg Stﬂuons

dlstmctly

A UX Power Tube

will increase volume and
clarity in YOUR set

REWIRING UNNECESSARY

Signols of nearby stations so that o
€ tone s prederved without Gstorton

"obtain this

by

No. 920 Connectorald. $in nsues a hicety

oa S e Baw

e given thee eficient sha SRy tade Sl

BT B o e o comus

Getail cavering thes and ‘other wnl siions of
e S tube, il the coupon below:

How to improve storage battery sets

o ? Batteries B ;
S bl for Somplic adager tiformation
s b e e s

Houw to improve sets equxpp'a' with
O e

To increase vol clarity in
U199 when m lh( AR e Tt ek

ceaired for the
tube. Price, $1.25

How to switch to

me or quality.
he combinaticn of
TR0 e for .y.c
tust stage, with
15 S5 e nm:r

L
No. 120 Connectorald

with storage bavirien

et with NacAl
fovided for attaching cxia B snd G baicer
BRIt UX1155 ubes in 4l other sockets with N
‘Al Na. '410:X 2dapters” Price, No: 120" Con:
nectorala, $1.25 N, 415-X Adepters, 3.

ALDEN MANUFACTURING COMPANY
Dept. KIS pringbield, Mass
e e

e e

N
tected by patents. Many patents pending
Alden Processed,

Sockets and Dials

ALDEN MFG.
Bl Grusina, w
Please send me complete informari
how o increase. volume and clarity in any
set by the use of the new tubes.

Name = -
Address = 1 i

Gl BB B

“So’s Your Old Ghost”

(Continued from page 1407)

get folks there and slip them messages from
the dead and answer questions, al by radio
See the

T nodded, “Go on, it sounds good.”

“Whaddya mean, ‘sounds good’? Tt
we sits right do\m
and dopes out the lay. Sadie was to be
medium, Solly the grand keeper of the mys-
Mat was_the come-on artist and
voices from the great beyond and I
was to learn the gentle art of working the

=

n

| things going and me and Solly was to work
on_the radio.

oWe doped aut the neatest lttle” outft
that ever Old Man Radio dre
gt 16 & couple of ubes that wosld S
on those lowy meters, some special radio freak
coils- d Solly had hatched be-
Wit iher someiopnee Hraps hitived fo
tennas and things, and we was all set.
Then we doped out some amplifiers to be

works by throwing a switch or t

“In a couple of days Mat showed up with
the coin and said that he had found a couple
of places
uptown and in one grand,
Where the medium was to pull her

ah
E
g

rooming house about two blocks aw

e was to st up the other end of the radio
outfit_there

“Well, we finally got the two places fixed
up and believe me that spiritual dive was
sure the goods. We had the walls of the
mystic chamber hung with black velvet, Mm
lassy lights that could be nmuc

swell_big chair for Sadie
sl spirits was to be hmugm
around for afternoon tea.

“And the radio? Now keep your shirt on.
That was the best of al, Between the hase:
ings and the wall ree places we
these here new. cone speakers and. [mm The
ittle closet where we put the radio works,
T could throw any or all of them in. the
circuit at once and you never could tell where
the voices were coming from. I could sit
back there in my dugout and hear and see
everything that was being pulled off in that
Foot aikl they never knew that T s artong
those present.

“How did we work it? Well, here's the
lay. We had gathered one o these new
mikes that picks u
parked it in the miflle of one of thode big
Standing lamps, that folks. have alongside

k

in th

of pianos. now? Well, we'd just
park that thing near the person hankering
I and of course Sadic

et estiias o
and. clear, Well, Td send the ques

{he bounding ether to Mat, who had the same
kind of an outfit as I did, which I should
have told you was rigged for both sending
the question was aske
T'd throw the switch to the geting side and
that threw in some audio amplifier tubes and
shoot Mat on to the loud speaker. I'd let
one loud speaker work for a while and then
m switch on another, Just tb keep the boobs

uessin

over

Mat_was sure the berries on raising the
dead. If some poor nut came in and wanted
to know what his dear departed wife thought
of some trip that he was going to take, if

Build the Set That
Holds 4 World’s Records

The receiver that brought in stations
6000 to 3000 miles distant with loud
speaker volume night after night. All
Fecards fully verifed

Holds World’s Records For
(1) Longest _distance ever received on a

loop' aerial—8,375 miles
@) Moat et

£ stations

distant117

grams ‘n three months,

5) Brougat o€ difernt ations in 234
hoare—all over 6,000 miles.

PRICE

mplete Set of P: o .$89.00

Un:l\ldcs 2l D nécessaey” o make an
xact duplitate of s wonderdul

proe blue prints and complets build:

fog instruetions.)

Story of devclopment and. proots of
T Bdaressed eavelope T
Scott Radio Laboratories

39 S. Dearborn St.

Chicago
Dealers and set builders write for discounts

RADIO TUBE
Better Results

Here's a tube that gives beter re
Sults and at 3 new Jow price. Try

i, clearer .m,dm“.n “and
peate’ e Weiniae

EOm AT n 08
$150 each

Gaupled Smitiner - tibes
s

Sold on money back
poanmnite it

Boaeo! " Send fof
ToBaY.
K, & H. ELECTRIC CO.
3 Commercial Street
Moo Jotsey

LATEST “COAST T0 COAST” FULLY GUARANTEED
10 DAYS FREE 3

GETS EM 'lﬁ'w',‘n'::&"::':a:,':‘..i
i onre i
RAl

Send 10 cents fop 985-pago book on Stammering
g stuirine, s Tokise and due? It tens
B, T curcd gl Srar mmeging 51 s
‘g, G631 Bogus
i

. i S
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KEEPING your “B” batteries full of pep, without
frequent renewals, is simply a matter of using the
right size Byereadys for your particular set with

a “C” battery*.

The rule which determines the right size “B”
batteries to use is so simple no one can make a mi
take, and once learned it definitely settles the ques-
tion of “B” battery service and economy.

On 1 to 3 tubes — cady No. 772

On 4 or more tubes se the Heavy Duty

“B” Batteries, either No. 770, or the even

longer-lived Eveready

“Your radio is always top notch.
W hat do you do to keep it so full

of pep?”’

instead of 2 Eveready No. 770's or 2 Eveready
Layerbilts No. 486—looks at first glance like an
cconomy because of lower first cost. But in a few.
months the 772's will be exhausted and have to be
replaced. After the same length of time the Ever-
eady No. 770’s or the Eveready Layerbilts No. 486
will still be good for many more months of service.
We have prepared for your individual use a new
booklet, “Choosing and Using the Right Radio
Batteries,” which we will be glad to send you upon
request. This booklet also tells about the proper
battery for use

Layerbilt No. 486.

On all but single tube sets

—Use a “C” battery.

When following these
rules, No. 772, on 1 to 3
tube sets, will last for a year
or more, and Heavy Duties
on sets of 4 or more tubes,
for 8 months or longer.

These life figures are
based on the established fact
that the average year-round
use of a set is 2 hours a day.

A pair of Eveready No.
772’5 for a S-tube set

Radio Batteries

~they last longer

with the new power tubes.
*Nore: In addition to the increased
life wluch an Evzr dy “C” Bat-
"B batteries, it
il da s qual.u of reception
unobtmm«ble ‘without
ool WRE R by
Natioxar Carson Co., Inc.
New York

Canadian National Carbon, C
Toronto, Ontario

Tueslay_iaht means
P o Standand T
Toowing stato
s ok
VIR Provitince
VIE Bt
e Wortter
WPt

Wene- mebur(h

cready Hour —
throu 1gh lhg

e
iy
Tz

b2
Pacifc Cout, Evaeady Program,
xoo-San Francisco, 8 409 P. L.




Can be quickly and
easily connected
and disconnected.
They give perfect
temporary or perma-
nent connections.

iad them quicker

d owners reatize ¢
tages In' maintaining periect
Contacts.

Firmly grip al wires from No, 11 to

ial) for panels up to
thick, HEAVILY NICKEL
PLATED.

The Engineers and Designers
of the

HAMMARLUND-ROBERTS
RECEIVER

Specify the Use of Union
Radio Tip Jacks

for_their_convenience, and ease of_con

ecting and isconnecting ail the input

et ol S, et

g recognized ecever’ qloys only
¢ Rnest of standard pares. Urion Rdm:,

caqbipient in many of the finest *

250 the market

Other Guaranteed Radio Products

ERNIER DIAL ADJUSTERS —
Mandy for finer tuning.  Price 60c.

IDENTIFICATION TAGS —
Stamped duvgna\mn;

¥ 5'TAGS ONLY 10
Aske your dealer for Union Radio Tip
Jacks and other guaranteed products. of
fite oy for iiatrated and deseripive
Cireular

TO ALL BRANCHES OF THE
TRADE

for Teragure sl samples of our

G Gesaits of "our-attractive
Droposition

UNION-RADIO-CORPORATION
124 ~ SUS SEX ~ AVENUE )
W+ ORI OFFICR o) WS- S50 STRERL

| he was an old guy, a nice sweet old lad:
| voice would come fottering in over
When there was a young, spry fellow tlm
wanted his wife, the voice would sound j
as sweet as a Paul Whit eman fox.trot e
indeed, Mat could do his

e e Gad o wanid
show up on the minute and Solly, all dolled
up in & bot-dog lancy bath-tobe, and
ban and brown stuff smeared on his face,
would open the door and shut ‘em. i the
waiting room. We had bright lights in there
T ritant e

ot Then afte had

let 15 ol o e e o
for a while, Solly would show ’em in
Sadie with 2 s that was a knockout.
die woulkd do et stuff and she
what T n Mt tad given

could,

oo,
Jier the Tow-down on the line ghe wag

sling and after a wee actising
o weuld e il e
any other way. Oh, sure a
treat to hear her moan out, ‘Who that is

weary comes to secek consolation of the
Great Beyond?' "—and Pat chuckled at the
recollection.

Sadie was all dolled up like the Queen
of Sheba and she made a hit, especially with
the  men.
bottom yen i
just as bad as the dames when it came to
hunting for information from
As T was saying, Sadic lookel great in her
scenery and we ilways aby-spot on
her when sarked ou Hee Throne,
that she. was always. smack in the middie
of the picture.
“Well, we were doing a nice mnc business
and our pickings off the gang of suckers
ays gave me cigarette oney, you can
that. But Solly and Mat they had it
it doped out that the jack ought 16 be com-
ing i faster 5o dhey dopes out a lay to
phony tips on the stock market
| &nd things fike ¢ nowing some bird
e e
| “Gosh, the way we worked that was the
old-time pipe. Some of these poor bozos
used to ask their dead folks if they should
ocks_at times and
i i e e get the fat-
test profit. Mat got all the dope from his
hen for a while they would give
hen Mat would do his
Sttt naldl e ot
I and we would be in.”
“But I don't see " T interrupted.
What don'. you see?” Pat asked with a
expressi
v Gl you .-md the rest of the gang
make money from
SRR
“Listen now. If these birds would ask
their dead grandmas what stoc
bu

il someﬂwm liat his friend had told

him would be sure to do the balloon

fel, o0 ouid he cules sl

they made some coin and ks i

Then when they was ripe for a

i it vould 9 vem the word to by
fots of some stock t! riend fo

o' (e toboggan, Well, p

buying the stock, the bucket-shop boy would
just send around a recei

el ot e when e ok bk

we would split the margin. Oh, that was
| slick stu

L ucse, it was ek bt st of she

suckers had fo have several doses of it be-

fore they found that Grandma or
Abner didn't know so much about
See now

gambling
Street as they played it these days

n
Well c\'cr\'ll\mg wa going dlong all
jake for a long One day the door
e v s TRl
as a hop-head loaded up with snow. He
grabbed up Sadie from where she was parked

the goners. |
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kits. and “parts.
“Tie your letterhead.

525 1 $100 & week, part or ful time
ane” o propee Complce lin” sanderd” s
Secessoriee, $3.00 wilo oy i mum:m\
S A ot e sl
Comintly agonts. 0TI Ty Rbio co.
2001 Coca Cola Bide.. Kansas Clts, Mo
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Unfailing
radio power

from the

Balkite Radio Power Units give unfailing, uniform current for both
circuits from the light socket. One very popular Balkite installation,
ly for heavy duty sets where reserve “A” power is required is

with the Balkite Battery Charger and Balkite “B." Here the noiseless,
}ugh rate Balkne Batiery Charser s idel. i your bttery should be v
g “Bcliminates

“B bartesies entlrely and supplies tlate current e light socket.

Balkite light socket equipment
Another very popular Balkite installation is with the Balkite Trickle o it e
Charger and Balkite “B.” The Balkite Trickle Charger converts your g charper, S8, G
“A” battery into an automatic “A” power unit that provides “A”
current from the light socket, so that both circuits operate from the
lighting circuit. This installation enables you to convert your present
receiver into a light socket set.

Noiseless — No bulbs — Permanent

All Balkite Radio Power Units are permanent pieces of equipment, .
entirely noiseless, have no bulbs, nothing to break, replace or get out of Tﬁﬂ;ﬁ:{;ﬁgﬁfg{gﬁ
order. Their current consumption is very low. All operate from 110- P bratics: Notstite, b

120 volt AC current, with models for 50, 60 and other cycles. All are
tested and listed as standard by the Underwriters’ Laboratories.

The Balkite Railway Signal Rectifier is now standard equip- ]
ment on over 50 leading American and Canadian Railroads

FANSTEEL :
Balkite “B”
a e o T ug{'
5

§5.Tal Canada, 49.

Radio Power Units L

e ecast
s SIS,

BY FANSTEEL CCOMPANY, INC., NORTH CHICAGO, ILLINOIS




Four-Tube

Receiver

The outstanding receiver
development of the season,
in which is combined the

ius of two of the most
tinguished radio engi-
A receiver for the home builder
that will represent for several seasons to
come a far greater value than any other
design available.

Several outstanding features place the de-
sign in a position far in advance of any-
thing available or contemplated. Un-
limited wavelength range, with inter-
changeable antenna and_detector coils;
marvelously improved audio transform-
ers; a special sel
ness; but one tuning or station selector
control, are special features.

Over-all design is rugged and solid.
Adapted to practically any standard cabi-
net, any standard tube, any battery or
eliminator source of supply, outdoor an-
tenna or loop.

Only a screw driver and pair of pliers
necessary. ‘The set can be built at an
extremely low cost and-parts are readily
ilable at all radio dealers.

Represented Manufacturers:

Mig. Co.—S-C Wiring Harness
ntralab Re-

Belden
Central Radio Laboratories—

Polymet Mfg. (‘urpnrauen—Fuzd Condens-
ers, Leak and Leak Clips
Poster & Le —Drilled and Processed Front
anel and Drilled Sub-Panel
Silver-Marshall, Inc.—Variable Cr)mizw:us,
Coil Sockets, Coils, Tube Sockets, Ver-
wier Dial, Mounting Brackets
Thordarson Elec. Mfg. —R200 Power

mndarmm
Yaxlay Mig. CorRbaostat, Jacks, Switch
Get the hand-book at your radio dealer’
or clip the coupon and send with 25c to

S-C MERCHANDISING CO.

110 So. Wabash Avenue, Chicago

sC MERLHAND]:H\& COMPANY
110 So. Wabash Avenu
Herewith please find 25 et o which e
me the hand-book of the new S-C Four-Tube
Receiver.

Name
Address

ke o the exaud, throne and did
by am! woolly hotsy.totsy all over the place.
n e fnally tame down t earth we
asked ‘him why all the merry-merry?
“Guess mm we have coming fo us? he

asks, real cl

Gomone g.ns you the keys to the Treas-
ury?” this from Sadie.

1 suggested that some dead grandpa that
©d been imitating, had left us all a few

*"No, you're all wrong—all of you, Mat
says. ‘But it sure means jack and plenty

inally

be spiled the dope. He had met
an old giy at one of these clubs who
Started $n asking him about Madame Stells,
which was what we called Sadie in front of
strangers and those that paid our rent. Mat
stung him the old line of chatter and he ate
it all p—strong. It scems His sister had
died about 3 year before and had Jeft 2

—decides some_speculating and
using this money. o do-it with. and sot
telling a word to the ki
B it T Bl found out that he
was a_superstitious old duck and thought
! to find out from e
to start action,  Mat told 1um
that Madame Stella could do the
the-9id Al ~Hond Sor alk H8 dme leuial
Thi

ing the address. jis all sounded like
old stuff to the rest of us, and then it was
that Mat spilled the real news. The old
buzzard had just five hundred grand that
he was going to play with. That's all—just
half a million!

)id we feel like a gang of kids on

Christmas morning after Santa Claus had

been good and filld every stocking in cight?

Oh, I guess we Ve were every bit
a5 happy as Mat o ol i

the morning there was a letter from

viting himsel over t

»
Tear, we sct aside all the next afternoon for
George himseli,
long talk with
that radio set,

if there had been

just as
something wrong with it to see that every-

dhing was set all nice and pretty for

Ittle tea

A some practising
i s oA eics, putlng oo 4 the
rills that he could think of and Sadie was
foing over her scenery, ke it was the most
important thing in the whole place, and Solly
wah malding the dump in genéral shine likea
new 201-2

“Well, right when the old Ingersoll told
the world that it was two_bells the door
buzzer did its stuff and Solly nearly broke
his neck getting to it and salaaming old
George B. into the reception room, George
was ‘a_gray-haired old party and i
anybody on carth smelt of ready kale,
did. Solly parked him in the most comfort-
able digic in the room aad then palled this

S orshiptul and honorable sir, T crave
e to inquire if Madame Stella
will r il

Georze looked sort of

dazed, but told

usu
the mystic e i e et e
idea that it would be a good thing to make
the old party wait_awhile, which we did
Then S s back again and bess his
,,L.men o kwpm him waiting, but Ma-
me Stella was taking her mid-day refresh-

ments and could not be disturbed. - Then the
honorable George looked more interested
than he had before.

“ ‘What does she eat?’ says he.

“That_was a poser olly, because

Sadie's favorite refreshment consists of ham
and cabbage and lots of Murphys on the side
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A Year From Today In Radw
Sets will get their B-Power from the
Socket —much smoother and more. depe
Eeception will result,

uid your own B Eliminator
}['nv.;r e i con i, e
33 the Jeading enginbers” e already’ peh
fithiully «or*mmm.,us of fans. %
Complese

using Dongan B
Fsed

information and diagrams upon e

1 Sou donter cannot suppty you send money order direct

B-POWER UNITS
for Building
Raytheon Tube B-Eliminators
TRANSFORMERS
s00

Full Wave
$7.00 List
Also Transtormers
v Chokss for
HIEAand. cun
ningham Tubes

St o0 it
el s ny
avint e “Faioesrine Ut

of "Reveives and B~

DONGAN ELECTRIC MANUFACTURING Co.
2977-3001 Franklin Street, Detroit, Mich.

Unfailing “B” Power
GUARANTEED
TWO YEARS

Stops all worry about “B"

WRITE TODAY FOR OUR
BIG CIRCULAR “R”

BRANT BATTERY CO.
1622 W. 16th St., Los Angeles, Cal.

Four

“RE
SR INVENTION

BLANK hetore diclosng inventions. Send

NABLE. Elec:
trical and Radio Cases a specialty.

VICTOR J. EVANS & CO.
919 NINTH ST, WASHINGTON, D.

C
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Health and happiness

Each morning, young and old
everywhere are adding to their
store of health by doing the sett-
ing-up exercises broadcasted from
many stations. Each evening
radio adds to their pleasure and
happiness through the dance pro-
grams.

In developing receiving sets that
make the benefits of radio broad-
cast reception practical for every-
one, radio engineers have found
Bakelite to be superior for a great
variety of radio parts—particular-
1y those that are vital to clear re-
ception and true tonal quality.
Bakelite is the preferred material
for panels, dials, knobs, condens-
ers, tube sockets and tube bases,

plugs, rheostats and for other
radio devices including speakers.
In fact, 95% of radio set and parts
manufacturers use Bakelite as
they have found that its perman-
ently high insulation value, its
strength, its lasting color and fin-
ish, its immunity to injury through
exposure to heat or moisture,
make it superior for radio use.

It is always best to make sure
that the radio set or parts that
you buy are Bakelite insulated.

Write for Booklet 24

BAKELITE CORPORATION
247 Park Ave., New York, N. Y.
Chicago Office: 636 West 22nd St.

BAKELITE CORPORATION OF CANADA. Lid
163 Dufferin Street, Toronts, Ontarla,  Canada

through radio

_ BAK

THE MATERIAL OF

LIT

_=).

A THOUSAND

Tt T Mak 10 St o o by n s e o st

iy
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How to Make Your Own

SPEECH AMPLIFIER

ICROPHONE Transmitter Buttons have
been used for a number of years to
make powecful sound. tranumitringclements,
These very sensitive amplifiers offer every
“Radio Fan’ 4 s of building bis own
powerful speech amplifier. offer here-
it o the constructor’ these SHeiet A

fier Unis

Fig. 1 shows the amplifier unit.

Fig. 2, shows how_the unit is attached ta a
telephone receiver. The hrst procedure s (o
mount the nit on the diaphragm of a tclephone
receiver, which Gsually s a high resistance tele

Dhone, either 1,000 or' 1,500 ohims,

Next we select the loud speaking tele
e ot T
bave for maximum efciency an impedance cqual
o the Tesistance of e amplifer unit or shout
ghms’ it s connected up as shown 'in_Figure 3.
A tetcphone recciver i tsed in this cirestt
with 2 6-volt storage battery.

oo telephones taken from & goad doube head.

51000 Ghms. whicl do not raie on
t

further increasing

Pie. 3 shome

a circyit for

the Youme ol Sound. two of th
cuits, such in Fig. 4, linked together.
Sl sm.m A he tele:

T rrangement .s
' the units are mounted should be
“cotion, ‘a5 e Sightest vibra
the room will be picked up and
Any’ densitive radio
Toud talker may be wsed m this particular circuit
HESE and innumerable other interesting
experiments are with these am-
plifiers. Every amateur should have at least
one or two in his “Lab’ or workshop. A
four-page instruction pamphlet is sent with
every

SPECIALLY PRICED
T 85 per e
OR TWO FOR $1.50

PRESS GUILD,

66-R W. Broadway, New York City, N. ¥.
Enclosed find_85¢ which send me

postpaid one—two amplifier units as advertised.

and that didn't sound like the kind of a
meal that dealers in dead spiits ought to
ave. Solly did some fast brain- \mrk .
bk it e Stella usually ate
¢ v grapes for hﬂ\cheun
Bt €6 get oo with the
corgie comes slow into_the mys:
mll(x\v.ug the salaaming Solly an

e w
pmmr with,the whole works.
him careful in the easy and
lamp with the mike in it near by
is all set
‘With e R
says Sadie as a starter.
With my sister, who died a year ago,
answers Gearge, as thongh he was just
calling her on the phon
Then to make. it look hard, Sadie does
a ot of heavy breathing and moaning and
carrying-on generally and _George
more impressed than ever. Finally I shoots
on the receiver and Mat starts in to do his
stu
“T'm not going to try to tell you all that
went back and forth over the air that after-
s, B unt] 68 Gl oy it i, i
gl Moteiog. s Mat aid
e e e
George asked i sister more questions about
Ll e e
old radio set sure petave preity all the
while, and when George ot up 0 leave he
had the dope to buy some stock that Mat's
friend 393t Just el bt iyeockes

o e
brings u“

and

cate?

for he wanted to give him lots nce
e e e e
“Well, for a week or so we just didn't

have!the heart to do mich of auything ex-

cept wait for fhe George to tum up again.
e et e L
another letter asking Madame Stella for
another date with Sis and of course we're
big-hearted and slips him a date as per in-
vitation. He comes right on time, as he did
before and Stella_don't keep him waiting
none ths trip. No, sir, Solly shows im

ight in for we were all set to do the dirt
\\|\h(m) further waiting.

“Mat in_his answer what stock he should
buy_this time, as nade a nice fat
profit_out of the other deal, told George
to buy and buy heavy of a stock that we
had the dope was due to go down past the
bottom of the sea, if not furt orge
is all excited and is on pins e
t keeps on spieling on how

ke antiont e
works and I saw that George wanted to beat
it. And fet me say here and row epm that
was what sent the whole thing

e ‘middle of ‘3 'sentence. the. door
st s in, veal insistent.

ing
heard a nice
ing, ‘Well, young fellow, you'll let
Then 1 did shut he Tidio, just
into the w
trying to hold back 2 wild-
TWO COPS!

me in!
before the tl(mr
and there’s Sol
E‘«Ed VOlIllg fel]o\v and

talk and as soon as
o Strong sees the young fellow he
goes a real nice lemon shade around the

il

“Walter,
here?”

“Walter comes back with lhe old one,
‘Speak for yourself, Uncle Geor;

“Well, long ~tm'y ~hm this
young bozo Walter is a radio bug and the
same ag us has been playing around. with
waves four and Gve meters long. _He bud
been Tt i Incle Georgie
B e
heard the whole thing. Of course, he was
right interested for he had been told that
there w:
and here
merry. When he hears Unkie coming back

says he, ‘what are you doing

;|
|
o |
|
|
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THE SIMPLEST PRACTICAL
RADIO SET MADE

5120

T RADIOGEM

e stmplost adio outl made—set as practeal
s th sk sxpesie. A erystal seteiing set thit
o' Gun operateand onjoy sxen {hguh you K
Sboltteny hothing ahout Tadlo. You receive i
RADIOGEM unasiombled, tosether wih 4 Uearly
ickly nd sy condtrugt thoger, uking. onk
o Hands and a_teisiors Tho outh comories i
T neceacary wifo, eominc paint, delesiat miseral
e G M e ol e s The
nitruction hack ‘wxpluine stply s conplsiely i
e e ]
e sz of the RADIOGEA rea fu,

THE RADIOGEM CORP.
N\ #6-R W- Broadway York City
STy e

MORE PROFITS
for the Professional
SET BUILDER

We have an unusually interest-
ing proposition to make to the
man who is now building (or
has the ability to build) radio
receiving sets for resale.

This is a real opportunity.
Write today for full informa-
tion,

Gearhart-Schlueter Radio
Corp.

715 Voorman Avenue
Fresno, California

'“””n’”",v”n“”’""x’v‘s"a’z%"ﬁ“m SR
S
i

st
FConne

VTR, Modon,
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1
i C 2 $ &
&3
e [ACME MAE] [ ACME-Z2 4 :
llp 2 i)
ealr@ osac] B
ol @ Q@ o° 5
o|le—] !
o Or st O st e QP s F©

Impedance : Transformer : Impedance

HE diagram above wiu give you some idea

of the very latest step in audio amplifica-
tion. This is the outgrowth of nearly 7 years of
experience in working on proper amplification
—the problem of “How well you can hear.
Whether you want to get a distant station or
one right around the corner, the main thing is
“How well you can hear.” Today’s broadcast-
ing demands clear, understandable, full-noted
music and voice. All the greatest artists are on
the air; the greatest men talk to us. We don’t
want to miss a note or word, nor do
we want this music or these speeches
distorted in any way.
You will probably remember the
football game or the prize fights
which was spoiled for you right in
the most exciting part simply be-
cause you couldn’t understand the
announcements or they were so
muffled you had to strain to hear.
Acme research work has been con-
fined to audio amplification and re-

; ome A fron : :
production and here you find the former, ‘ice 5. and the  tus Company, pioneer radio
latest result. An audio amplifier us-  je%,, 2%, 0 pifging and transformer engincers
ing the combination of impedance o s, et botk swse R} T Cambeidge Mace,

and transformer coupling with over-

ACME

~for amplification

Hlsiraion. aboee ghows
the

need" them both.

all amplification greater than two transformers,
and far superior in quality, no matter wWhat the
type of transformer used. Whatever set you
have, just add this amplifier to your detector
and notice the difference.

Send for wiring diagram

A complete working diagram of the above
chart will be sent you for 25c in stamps or:
coin. It is easier to follow than the plainest
road map. With this chart we shall be glad to

send you free a copy of “Amplifica-
tion without Distortion,” a famous.
radio book over 300,000 radio fans
have found helpful. It tells the whole
w it can be

formers, amplifying impedance, the new
“do

Acme uble free-edge
cone” loud speaker, the
new Acme B-eliminator,

Use coupon below for con-
venience. Acme

<

4, Cambridge, Mass., /

1465

ification

ACME APPARATUS CO.
Dept. Kit, Cambridge, Mas

send me full diagram as.show,
Hon' Without ‘Distortion.”

Name

sratnl Bakioned i ZSc (stamps) (coin) for which please
above and a copy of “Amplifca.

Street

city State
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A Scientific Instrument House of Inter-
national reputation offers for the first
time direct to the public an improved
S.L.F.Variable Air Dielectric Condenser

ty
ing for the Ionler-wav: lengths.
appreciated by rad

o an il aEiics of g over
i Heouehes pind. i compactocss 1
Ppreciates d‘l due to"the fact that most of the

All plates eaimice, oo by sigid sl RN DS

Our snormous production for set manulagturers cnables 08

Jon want and eauallen Fiectricatly o meshaniealy

MAXIMUM SWING WIDTH 4~

prb

¥

ght-line frequency” calibra-  preg
2 capacity variztion near i

S This will b and
fans, Wwho appreciate_the

S, such as has been 50" To

Special Features

Low Minimum Capacks, reaching down o 200 mstes.
Negligible Los

T a6l Veaeiugi, Slowing 5o side 5e wbi piay.
Highly develoned crimping process fnsures good bonding £

between plat

sy et o cofitcuad N DA Bt i)

o make this exiremely fine offer
S
satisfied that th

the public

are exactly what
Price $2.75 each  Set of three, $8.00

Sent by paid parcel post anywhere in U. S. A,

Trade Mark Registored

presentday
ive narrow, o
which require a lar

0 wg-crmu«]\ to crowd the other parts a[ \lu

Made of the best materials obtain-
SHiE (e gkt grals o7 Al iminune
and’ the best grade of b
sides the materials used, the work-

rass. Be-

and several features of decided
merit

denser, among
proved calibration curve.

are embodied in_this Con-
them being the im-

The S. L. F. Condenser that takes nomore room than old types

straight-line

w, pointed

auency condens,
 plates of s

number of plates
Svagant rotor sweep,

to an extr

Condenser the eccentric

circular plates, which ¥ives i improved Chl
bration curve, has a
a moderate sweep.

substantial area and only

THOMPSON-LEVERING COMPANY—Radio Division

353-357 NORTH 57th STREET

PHILADELPHIA, PENNA,

catrying handle.
Wil perate i
€0 four Hours dai

Shipped 3 dm':( mm Factory fo. you

100 AMP. RADIO BATTERY
6 VoIt Rubber Case

TWO-YEAR Written Guarantee by

S WITHERBEE.
Pioneer for 28 Vi
No midden

0. delays—no grict.

Send No Money

ual 100 amp. Radio

Storage Batte
ey s buid.

it Gnon.

£k ated

Wing
ke L s e st from three
iy for & month to six we

S et
and sou can

THOMAS BATTERY CORP., 511 West 50th St New York, N..

‘ ceded.
l Pal
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for more tips, he starts to trace us down

jith the help of a litte directon-finder that
he had rigged up. ed about
thres blocks from us and it didu't take im
very long to find out just where we were
and then he got a couple of ‘the finest’ to
come along as persuaders in case they were
e

“Do I need to tell you any more?” asked

No, I think T can finish that story mys
Only_tell me one,thing, fow long did you
& in the cooj

(i e T
fulm} questions. Who was going to appear
against us? We fixed the cops with a good
line and of course Strong wouldn't say any-
thing and the kid was shut up by the old man,
who didn't want to be the laughing stock of
the clubs he belonged to. Oh, we skipped
out of that all rightee, but the only trouble
was that we didn't have a chance to get some

nd. Oh,
How's

Ghantes for another scutfle of suds?”

| Shielding Radio Receivers
| Gains Favor
(Continued from page 1442)

During the last year the
has been developed 3o that

toroidal coil

it i fow pof
sible to prevent inter-stage coupling, or at
east reduce it considerably, without baving
to shield the stages separately. At the same

toroidal coils do not couple readily
with outside systems, so_that  there is not
much likelihood of a receiver using toroidal
coils picking up the locals without an antenna
st 1 the receiver be situated a cople
B B e
it seems t othing,perfect
in this universe. - Although the toroidal coil
has these advantages, it "has the disadvan-
of higher reshtance than the ordinary
exlindrical”coil, of laving the
high and low eds” of the” coll
close together.

' making a choice of methods for reduc-
ing interference and inter-stage Louplmg a
these facts should be weighed,
the other. ‘There are no set “rules

Sexcent that gond Jodament. shouid Sk

e exercise

potential

method of shielding has
troduced in which only the
cceiver are shielded, large cop-
being used for the purpose. The
her large compared with the size
it it seems t there s 8
sted spa the
Wit e Deotss Bubirion ot
the parts in the receiver, however, crowding
can be ayoided ; but the fesulting set is likel
to be a little larger than the general run o
radio receive:

It is oftentimes a mistake to shield some
parts and neglect. others. - Mady. times. e
wiring from the batteries, at some distance
from the receiver, will have an antenca effest
and pick up signals from local stations. It
is advisable to shield the lmucr\ cords, as
well as the other parts receiver.
This may be done by bunching all the bat-
tery wites into a eable, and then slipping the

or copper tube. other
o of ing u o wrap
fhe cable with copper § ting

o f
itichl 3 attreel i oo o
The' shielding shotld always be grounded,
otherwise s effect may be ot

Tt seems to the writer that the days of
complete shiclding are at hand. This season
some of the sets built by manufacturers are
shielded; next season, or at least the one
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Use a Beldenamel Aerial
THE reason for the unusual efficiency of a Beld-
enamel Aerial is the great care exercised in its con-
struction. Beldenamel Aerial Wire is made of several
strands of pure copper, each coated with many layers

Interesting Facts About of baked Beldenamel. The enamel coating prevents

“Beldenamel Aerial Wire  corrosion of the wire surface, and thereby offers a low
resistance to the antenna current.

Made in 100 and 150 feet 3 X

lengths to avoid splicing for ~ Ordinary bare copper aerials corrode, and the volume
s Vi i and range of the set decreases. A Beldenamel Aerial
never corrodes, and therefore the volume and range
are not diminished by corrosion. Try a Beldenamel
Aerial, in place of your old aerial, and hear the dif-
ference.

Furnished in distinctive
striped carton that is a safe-
guard against substitution.
Endorsed by leading radio
engineers asthe best and most Mail the Conpon
fficient aerial.

S o for Free Illustrated
Booklet
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NATIONAL Velvet Vernier DIAL
Type B, Variable atent pending)

OU control the reduction ra-

tio with this new NA-
TIONAL Type B, Velvet
Vernier Dial. And what a dif-
ference in the tuning of your set!
You'll be astonished.
Easily mounted on the 1-4 in.
shaft of any standard type of
variable condenser. A screw
driver is the only tool you need.
It has the same velvety smooth-
ness, the same freedom from
backlash, the same mechanical
drive as the NATIONAL’s
famous Type A dial.

Positive Control—Easily Mounted

Write for Bulletin 109RN

NATIONAL COMPANY, Inc.
. REAI

DY, President
110 Bmoklme Street, Cambridge, Mass.

(B3|

i H

There is 10 queston about the Miles per Watt with ESCO—it is the mazimum.

Ttem 35, Two unit four bearing set, Furnished with ring oiled or ball bearing Motor to
it local supply. . This “BSCO" set delivers 1000 yolts, 500 wats for plate supply and 12
Volts, 150 warts for flament supply. This set driving two 50 watters will make & good
consistent_station.

ELECTRIC SPECIALTY COMPANY
Manufacturers of M s, erators, Motor-Generator Sets, Dynamotorsyand Rotary Con-
}':;::; lofr“nm' “;(‘1:7: pf:;p:i::s Have you got your copy of Bulletin 237B and EbLO Filter

TrRaDE¢ (L, SC O’ * mark

211 South Street Stamford, Conn.
Get an “ESCO” Maximum Miles per “ att POVVER supply and you'll need a globe for
e
YOU CAN GET
R A DIO PANELS Greater roiex o cytal ot
El INE BAKELITE - ok
i 0 e e S BROWNLIE

B S a2 NG | | | VERNIER DETECTOR
REtr mrG. co #2.00 Atyour deste o Direct,

it ROLAND BROWNLIE & €O,
SOl ENiST SHICACO, 20 Saunders St Medford, Mass.
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after that, may see all the factory-built sets
shielded. "It is desirable that this be done,
not only to facilitate proper design and uni-
formity iff the receivers, but for the purpose
of simplifying and improving the operaton
Inter-stage coupling, body effects, critical
taning, Interiorence irgm losals, e mas
other evils will be corrected by the proper
application of shielding

The Passing of Canned
Music

(Continucd from page 1423)

have recently announced improved instru-
ments of this type. In addition to the
changes made in the and the horn,
oy B s tee (80 LG e
reatly improved type of diaphragm o which
the needle is attached. The result is almost
unbelievable

he music obtained from these two new
instruments is no longer “canned music,” but
contains all of the notes just as they are
heard by the ear when the ori is

play
T

marked improvement in the quality
of music which can be reproduced in the
home, is an important instance of the way
in which pure science can be applied so as
to benefit the public at large.

A Duplex Crystal De-
i tector Hook-up

(Continued from page 1435)

shotild be twice as great, and connceted in
parallel. Furthermore, the hook-up shown
has \hc adunn"c that the phone terminals
e connected to an ordinary

audio frequenrv ampl
In ng, it may be said that in Austria

that more radio amateurs will work along
R e e
ublic to discover improvements, previously

eEniwalor S el tiel

Radio Makes Isolated §
Lives A

(C(mhmml From page 1398)

T believe that the above mentioned
values Liave been those most eagerly sought
after in the United States. We are secing
the results now, as millions of young people
are crowding the schools and clleges, o
certs, etc, and the automobiles are bringing

millons of e -t smal tonre hoe o

“America is a very hard-working countr
both men and women on farms and in small
fowns labor very constantly and even ex-

i need and develop

is well known that for 2 period
£ fifty vears or more before the era of the
alarming number of cases of
asanity occurred on middie-western sofated
farms, especially among the women. The
life of dreary labor and isolation was al-
most unendurable. Even in the early pion-
eering days there had been excitement, dan-
ger and adventure—yes, and frovel, in the
covered wagons, etc.
IN GREAT CITIES TOO

T am drawing a picture of this situation on
the farm and in the small town. But many
women in the large cities have also their
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Light to see—
power to hear

‘WHEN you buy a Prest-O-Lite Stor-
age “A” or “B" Battery for your set,
you are not only saving money be-
cause they cost less, but you are buy-
ing radio batteries that are made by a
company with over twenty years of

L * manufacturing experience.
Prest-OLite maintains theworld’s

largest electrochemical research lab-

oratories, From these laboratories

bave come the derfully efficient

Prest-O-Lite Radio Batteries. Made

especially for radio, they deliver

e their rated capacities at full power.

Ask for PrestO-Lite Radio Bat-

g teries. They may be purchased from

$4.75 up. It is no longer necessary

to take chances with batteries of

unknown make. You will find Prest-

v O'Lite dealers within earshot of your

own loud speaker.

THE PREST-O-LITE CO., Inc.
INDIANAPOLIS, IND.
New York San Francisco

In Conada: PrestOLite Company of Canada, Ltd.
Toronto, Ontario

Send for free booklet
S hat cueey oumer of & radio shalld
Kow. about stovage. batteries”. 380
little booklet which every radio fan
will find interesting and helpful. Tt
is crammed full of hints that will
bring surprising vadio esults—and
save you money. It's yours for the

asking—without obligation.

Designed especially for radio

Srest-O-Lite G

STORAGE BATTERIES FOR
MOTOR-CARS AND RADIO
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COUNTERPHASE SIX

Judge It by RESULTS

Results only determine the popularity of a receiver.
Counterphase is popular is putting it mildly. A comparatively short
time ago the Counterphase was unknown. lts introduction with
Bremer-Tully’s word that it was better than the famous Nameless, was
enough for the progressive American radio fan. It became popular
over night because it did what B-T said it would—

and WHY SHOULDN’T IT

3 stages radio frequency
—circuits balancedby
B-T patented method.

Last word in selectivity.
y be used with 15.
foot indoor aerial.

To say that the

Only two tuning con-
trols.

Thousands of testimonial letters atest tsright to leadership—Essential
parts are available in kit for

No. 6 kit for 6 tube sets. .
No. 5 kit for 5 tube sets. .......
“BETTER TUNlNG"
an interesting booklet containing 68 pages of straight-to-the-point radio facts.
on’t miss the 9th edition—just out! Price 10c—Circulars free.

BREMER-TULLY MFG. CO.

532 So. Canal St. Chicago, Il

+$38.00
28.50

[ Goodrich
ilve

Radio Panels
For greatest range and selectivity

1 Easier to drill and machine.

2 Better color, lasting lustre.

3 Lower free sulphur—no discoloration.

4 Higher softening point—no warping.
Goodrich V. T. Sockets Spaghetti Tubing
Radiophone Ear Cushions Battery Mats

Hard Rubber Tubes for Coils

The B. F. Goodrich Rubber Company
Established 1870 Akron, Ohio

$1.50 FOR YOUR OLD RADIO TUBES
regardless make or condition, toward purchase
of cach new standard $2.50 tube.
s, We do not sl rebuil or bootleg
tubes. AGENTS WANTED
SUPER-SERVIGE LARORATOIHE.S. Dept.

\ 39 West Chicvta: T

Positively

ELECTRAD

(ertified Radio Parts
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pml)lmn wmmm servants, imprisoned in
imes almost intolerably small-
mp'um\uxtg, \wﬂ\ babies and small children
to care for, these women have known lone-
liness and isolation, even in the midst of the

The plain, blunt truth is that until radio
came, the average woman with children, the
woman living in the country or the small
town, found that her isolation nearly broke
her spirit and pushed her into mental infer.
iority. What else can happen when there is

tion, contact,
woman with small
children is @ self-imprisoned slave to her off
spring, and 1o & fine theory can
dispute it. She is limited very largely t
such pleasurcs and benefis as she con got oy
her own howme.

All our theories of helping this woman—
i to the time of the coming of radio—were
based on gettng the isolated people to where
he musie cdueation, Sie. was e

MEN'S TOY AND WOMEN'S HELPER

A great many people, therefore, have not

grasped the enormous significance which the

:
both in city, small town and rural section,

performing the' miracle, previously
thought quite impossible, of taking right into
the private confines of the home—no matter

cept invention more as a matter of course—
it has been something quite different,  That
why at first men were the radio “fans
they Toved the steatihe: musvel ot the
strument; their passion for DX thrill kept
it up; and the broadcasting material ghe
and improved.
en came woman’s turn. Caring little
distant stations, she—always the practi-
cal and utilitarian—began to notice radio—
began to make radio into what is its preat
per of family outlook and
it growth; a lifter-up of middle class
standards; a ,.mmur of aiddle class oppats
tunity on a colossal scale.
e helen as another luxury,
another amusement and_marvel,

ver!
age people know radio for what it really is
—a changing of the horizons of life—a har-

vest of treasure that has been denied them.
o the women it i still mor

such an emancipation, but it never has been,
xcept for emergency. The phonograph was
o aupposed 15 e an &

that direction; but when you come right
down to cases it simply permitted farm folks
10 g0 to the nearest small town, and small
town folk to o to the nearcst Targer towi
for what such centers had to offer—which is
a_ghastly little indeed—of the really high,
grade_cducation, amusement, music afforded
by this great country.

There isn't the slightest possible real com-
parison between these other cmancipations.”
and that which radio affords,

RADIO A CREATOR OF TRADE
It is worth while, too, to note what radio
is doing for the business world, in relation
ery’ student of
not money, but desire
for things, ok ks trte M
o trade; o do people work to earn money
i no desires. Desires do ot gro
naturaily; they are Stimulated. Mai order
catalogs used to do such stimulating
in isolated  communities: one mail. ordes
House does quite a Iot of business with the
<q aska, because wants are
Sty e Catsiog.
dio is stimulating desire and enlarging
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The only Eliminator
with a variable control
on Radio Frequency
One Vasiable Control for de
tection from 0 o 65 vols
Qe Yarighle Gontea, or R

“Tubes from 40 t
One Power Control for _mm
“Tibes Trom 90 to 180 volts

Desirable Exclusive
Territory Still Open
for Authorized Dealers

1471

Radio Reception

. E. Lacault, our chicf engincer, has had a real-honest-to-goodness “B”
Battery Eliminator developed to meet his own exacting requirements and he
has authorized us to guarantee this Eliminator without any reservations.

Here is a “B” Battery Eliminator—a real Eliminator—Endorsed by one of
the foremost Radio Engineers of United States and France. And, sold
on a money-back guarantee basis.

It will deliver ample “B” Battery current supply to operate any radio
from one to ten tubes; and is particularly efficient when applied to neutro-
dynes, 8 and 10 tube super-heterodynes and Ultradynes L-1, L-2 and L-3.

It puts new pep in your set!

N No Battery, Replacements
No Hum Ll No Battagealuents
R No Spoiled Rugs h e

No Recharging
Remember your frs cos s the only costand your *B” Battey troubles are
banished forever. Nothing to wear out. The compact and of rigid
constryction, Just plug into your cleceic Sigb AL ESan ke have ops
notch B’ Poy your service. The current consumption is negligible
I et T o RS, [ L e A

degree

Dorit just teke M. Lacaults word for dhis—as this Efiminatos is gold on a mosey

back basis—Simply send grder and we will forward the Eliminator by
cxpress C. 0. D Test it for five, days and if 1 does not do all we claimereturn
i to as and your money will be cheerfully refunded, without questio

This new *B Bliminator will —save your temper—and will give
you rasth pleaskee i (he cibcienlt waytiC Ubesates:
Citp the  caupaue Dot'e deiay

5 DAYS FREE TRIAL

A New Development
Insures Remarkable

PHENIX RADIO CORPORATION
114 East 25th St
Gentlemen:—Please W‘ me n S plus shipping charges, one “B” Battery Eliminator,
approved by M. R. F. La
o

10 Vi, alietmuenay ouivant, 60 cxdlas, Snpilotas s asons 35
Lo e i W e v (53 ya e o Smohey il b rehionded ”Jn’n"ﬂu'}""ﬁ.,‘u‘,' S
(On"T enclose ful remittance herewith and you are fo prepay express charges
SIGNED
STREET:

Srhv *
‘B” Eliminator for D.C. Current is. -
Gl & biarer Desced |
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LIGHTNING

No. 602 Price $2.50

NEW YORE. 157
HOSTIR A Beator
WASHINGTON, D ¢

KRELEW

Qumens.  cuicaco,

i
auns pa.
NTUANTA, GA., 160 Soring St.

(QUR, No. 602 Lightning Arrester Switch is
universally recognized as the only device on
the market which combines on one base all those
functions essential for maximum protection.

e Vacuum tube arrester is permanently in
e circuit from antenna to ground, ready to
pill” any overcharge. i
the antenna may b

thrown directly on ground.

It mects not only the requirements but aleo
the additional recommendations of the
Electric

Our No. 606 Vacuum Tube Lightning Arrester
is less expensive but it meets all the actual re-
quirements of the National Electric Code.

Both are Approved by the Underwriters'
Laboratories.

Radio Catalog at your Deale
15 et e g ol Har 6 e foe s

The Barkelew Electric Mfg., Co,
Middletown, Ohio, U.S.A.
8. Clnton St
108 SNGRLES

3
MINNERPOLIS T01t Fimber v, TORO
SEATTLE, 1041 Sixth Ave. 8.

Lightning =

Arresters

‘SAN FRANCIS00. 75 Premont St.

S0 Boar 8.
BONTREAL, 29 8 Fiu) St W.

LIGHTNING
ARRESTER
Vacuum Tube Type

No 606 Price $1.50

i e

than_its
maximum results
volume and long

Iaboratories _of
PROV]

Buy CeCo Tubes
one tube o eight.
eady!

radio_ dealer.

C. E.
702 Bddy Street

Our charted tests (results confirmed by

< CECO TUB

ITY—as detectors, as am

Now CeCo_ Tubes with new
izpe Long PRONG BASES.

MFG. €O,

CeCo Tubes g
in clarity of tone, rich
life,

ational reputation)

SUPERIOR-

Pitament o
Eilingt S
Vot

er:
whether your i

INC.
Providence, R. 1.

3 TYPES_ONE QUALITY,
THE BEST
o

-its in the TUBE

QUR receiving set can be no better
tubes.

b
0w

S0
wiew

ork with a smoot
SKipping by
Cient un:

U. S. TOOL S.LF. CONDENSERS

7 all conditions.

U. S. TOOL COMPANY, INC.
AMPERE, N. J.

thacas

that prevents

Ty eff

idyn,

MARKO

RADIO BATTERIES

ALWAYS DEPENDABLE
MARKQ STORAGE BATTERY CO.

LATEST WHOLESALE

BABIO CA
R

ing agents

Eov 't 56t atest radfo good
tcaloys and agente sounted
1308 Walnat, Kansas Git. Mo

e
‘Standard Radio Go.,

You must have rhecstas of correet ohmage.

mm\ send name

Toaist on the genuine
KLOSN

1024 Fast 1750 St Ricostt Specs

[
‘ BUILDING A SET?

HE

RHEOSTA'
Dlaneer makers of the

TS
il Satfal i

CORPORATION
N.Y.C
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mental borizons, which always means en-

larging the desire for possessions. ~Pianos
and musisal instruments, books, new foods,
Mo mutiary aclitie, Gifetent clishes,

more education—all these and more are
being bought to a larger degree by women
who hear what is being said over the radio.
The standard of living is being raised every-
where—which means more work and more
prospe

And women are happier, healthier, and
more up-to-date; that is the biggest item of
all.

-~ al Aboul Torond Coils

(Continucd from page 1437)

(e

From this chart the number of feet of

ctance The_straight
line shown indicates the mumber of fect of
wire required in this coil to. furnish an in-
ductance of 100 microhenries, when wound

th various sizes of wire. These figures
are taken from the curves of Fig. 3 and

plotted in_ Fig The broken curve of
. 4 indicates the overall diameter of the
Lml It must not be forgotten that all this

plies to coils having a coil diameter of two
{aches, and the mrns ‘ate wound. closly ot
the center. It does not apply to coils of
other dimensions, although as 1 have said
fore, the curves can be used a3 a rough gu

in_studying the coi manner of
getting his bearings,” "the reader may, com-
these curves wil those shown in the

hmur) 20d Februagy, 192
Gictreiic

n Fi f vary-
ing the coil diameter, at the same time kecp-

ing the turns close at the without
Cvdiis or sparns s im0 b
showing the turns required in toroids, having
different coil diameters to furnish given
amounts of inductance.
Fig. 7 we have a very interesting effect
e effect of the internal diameter
or ring diameter) tance_of
toroidal coils, all_the coils heing wound of
160 turns of No. 22 wire, and having a con-
t coil diameter of % inch, shown by
the curve. It will be noted that the smaller
the internal (nr ring) diameter, the greater
inductance, for o given number of
Size, and cofl diameter
mattee of interest, the broken line indicates
the internal diaméter at which there is no
owding or spacing, or at which the turns
just touch each other. To the right of this
Tine the turns are spaced; to the left they
are bunched together.

Station

WRNY

NEW YORK
258.5 Meters - 1160 kilocycles
is owned and operated by the

publishers of this magagine

Our Editors will tals to you
seugral times every weck-

See your Newspaper
Jor l[EIﬂIL\
TUNE IN ON
WRNY
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TRIPLE
CAPACIGRAD

NEUTROGRAD

FITALL
UNIVERSAL SOCKET

PILOT JACK
B

PILOT RHEOSTAT

A MasterImproved Vernier
dial for finest tuning

Once again PILOT has achieved a master production for radio set builders
and users—a new, improved vernier dial (ratio 10 to 1) which makes fine
tuning not only possible, but simple. Readings are marked for both degrees
and kiloeycles. Made of genuine bakelite that is moulded in the Bakelite
Department of the great PILOT plant where everything is made from Raw
Materials—the world's greatest parts manufacturer.

This beautiful, sharp-tuning dial can be purchased at all S. S. Kresge stores.

If there is none near just send one dollar by postal money order and

‘we will mail you a KILOGRAD direct.

Pilot Electric Manufacturing Co., Inc.
323 Berry Street Brooklyn, New York




1474

PITTS’

ER GROUND ANTENNA

Successful Thru Performance

Filters Reception

Radio Reception through the ground eliminates Static

$ 50 and Power Line interferences yor w picking up
ColmsseeEre e T
S T e

with distance—Plenty of Volume—is not Directional.

i er to. install
Results Guaranteed  than an outside ae ial—worl uive. M
/ UndaciGumnd Autemie mill
Full directions and Written Guarantee.

DEALERS, JOBBERS, WRITE FOR PROPOSITION!

nest Walker Sawyer

Factory Representative

OSBORNE-KELSEY €O.,

1
Los Angeles, Ca

915A Santa Fe Ave

Gentlemen:

sed is money order (or check) for $4.5
Fiss” Under, Crouud ntenin Suh sutl S octions swa. T sieen
Elcarautee, for swhich 1 will 5oy $10, (balance of cost) pon
receipt,

Name
tddress

city.

MAKE #BATTERYLESS

We will tell you how to make any set oper-
ate perfectly without A, B, or C Batteries for
tric Light & tested

‘any battery
arte, and

an now make an Elect d cniorsed by Popular Radio;

350kt Radie Receiver out of &

incers, as et
perfect: dependabic " Chnatant e

REMEMBER YOU DON'T HAVE

E
MADE INTO AN UP-TO-DATE ELEC-
TRIC RADIO, THE LATEST AND BEST
1
R}

N RADIO' PERFECTION AND. PLEAS.

It will be as good as POWEROLA, the e o
famous 5-tube. no-battery_ clectric radio Containing 29 new and hitherto unpub.
(universai for A C. or D. C) now demon- iShed "diairame: information and litera:
strated and sol he New York Edi tire, showing how to transform any old
Son Co.. your focal electric light company ¥ e Tadio set, circuit and parts Into an
Tatio. "electrical dealer, and Electric Radi

the benis of

SERVICE

Everybody can now_enjoy
l

SERVICE Rechargeable #B” Batteries

in all-rubber cases 59, $5.50
— FYour
e e | vils S10%  Ur $12.50
Prices in Canada %u‘l’s
814 Vor'17.°

SERVICE BATTERY CD.olCanada,“"‘ﬂ"w"‘k::;w

‘Toronta, Ont

SERVICE BATTERY CO.

704 East 102nd Street Cleveland, Ohis

Complete
withBulb
31450

$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

L Tnsure your copy reaching you cach month, Subscribe to Radio News—
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Bezarding Noises |
(Continued from page 1446) %

duce something that sounds more
100-cycle note than anything else.
an M.G. set can and should be filtered.
In this case, the apparatus necessary is not
duite so complicated ds that used for fler-
z A. act, all it consists of is a few

Bk m,mm ks shunted across the
output of the M.G,, as in F
tvo capacites, C and G,
or 2-uf sometimes a s
24T sl neroas e utput od
of ample size. Try different capacitics. an-
til you find out just which will work best on
your particular installation,

Before we leave the subject of notes in
general, Lot oo
Kind o

like a
However,

filter will not
e transformer clips
Uil the. very bext ‘operating. pouttn s
Therefore, see to

s requi-
d filter and a properly-tuned os-
circuit. Then you can step out

own grand and glorious
Incidentally, you will start to ac-
€ e e e o

WHERE KEY CLICKS ORIGINATE

Now let us find out something about these
v clicks that the neighbors complain about
every once in a while. Probably there are
more key clicks turned loose around the
Yarious sections of this eouniry by the meth-
ods illustrated at X in Fig. 3 than in any
other way you want to raise bedlam in
general around your. particular localiy, just

immediate proximity of their
The truth must be told, however; and t
imitation of the

d

said ‘pucutmatic. concrele
nothing more or less

Cut it out fellows, or the BCLs are
e are other and
eying than by the
center tap or grid methods. Leave them
alone and, among other things, you will fin
that your oscilltor tubes Wil fast longer

Sy method of i that allows the high

voltage current to remain applied to the
plate, during the entire operating period, is
to be looked upon with disfavor. Probably

this is the cause of more tubes running hot
C R S
st properly tued, and you are not a

Hiving Biors than 100 ne ctat: cqeai plase
Volfsis 1o the plate (wick 1 Gosell e
sidered normal in this country), your plates
will run red, and even white hot if the high
voltage is applied regardless of the position
of the operating you g
in any other way than R shown in Fig.

transformer, as shown.

will once more be happy. When the key is
here will be no high voltage on the
oscillators and your tubes will get a chance
to cool off. Incidentally, of course, they will
Tast longer.
Some folks are going around, and seeming-
Iy trying to scare ams out of the practice
of using primary keying, by saying that if v
e e e
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Utter Szmplzczty

Ware lengiglows |_| Sigledial | e | oumand
from illuminated without = w—y L «of smich

‘window auxiliary knobs

=

How free from complications is this radio panel. It has but one tuning dial, a volume con-
trol and a switch for “on” and “off.” The merest amateur can tune as accurately and as
quickly as an expert. He does not have to grope around adjusting dials. He turns IMME-
DIATELY to the wave length desired. It is ILLUMINATED; you can read it in the dark.

The Real Secret of Tone Beauty
(It Is All in the Owertones)
ANYBODY can build a complicated radio receiver. The market is full of them.
Simplicity is the secret of everything most desirable in a radio set—TONE

QUALITY above all. The more devices and adjusters employed, the more interfer-
ence there is with the delicate flow of radio energy in and between circuits. The lease

disturbance of the vibrations which make overtones blurs the tone. Moo roc—A complece -

‘The tone beauty of the PEANSTIEHL "OVERTONE" receiver is due to its ultra Ovetionecelverwil Over
simple design, its freedom from electrical errors and from the devices necessary to ButerChusgerand Compart
adjust chem. Music or human speech is received and reproduced exactly as trans- B teotitaletand

mitted, with all of the tone color which invests them with individuality and charm.
The same freedom from extra dials ot adjusters also enables a very graceful looking
panel to be designed. There is nothing to clutter it. The inside is just as clean-swept
as the outside; there are no hidden adjusters or extra wiring to complicate operation.
Hence you get
Matchless tone—single dial tuning—graceful design in the

'MoDEL s0s-Overtone Single-
di] 6-Tube Recetving Set

Other 5-Tube
“OVERTONE” RECEIVER Models $85 to $135
Perfectly Reproducing the Overtones i Exclusive Dealer Franchise

For further details, address PFANSTIEHL RADIO COMPANY, 11 S, La Salle St., Chicago, Iil. « Price West of the Rockies Slightly Higher
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fault of

—and

TUBE

REN

Cleveland

EAK or sluggi

e erln

REACTIVATOR

THE STERLING MANUFACTURING COMPANY

-GOOD RECEPTION!;

Will you get it from now on?
radio reception is usually the
down tubes
used night after night are bound to give poor results

even a new tube may not be up to standard.
You can now measure tube strength !

tube hlumems. Run

Its price is only $12.50 (50-60 cycle)
'$34%00 (3540 eyeie)

when

R dh pad
texding s ..m.\.,lmu,,.!
all capac
s oMt Resistors, Resisoformers
il
Cogpa. oni
S
e
A,

you have done everything
to your set and yet you
dont get Results ~ try

ERGVOX

FIXED CONDENSERS
ted and .App‘ruvgd by
lar Science.

M. L T, Yale, Radio News, Popu-
Used' by over 200 of America's

ites, Also manufacrurers of Grid Leats,

nd Rheos

Accuracy plus Quahty

Results

AERovogg ‘WIRELESS com’ommoN

493 Broome St.,

New York Ci

GEARS
AT Kinde—Smat
te st attuto, e 1o

105" Saukh Jeferson St Chi

Have your tubes tested on the

Superadio-Dynometer

MODEL 5 WATCH_ FOR THE B and ©
RECEIVER '$50 BATTERY ELININATOR

De Witt-La France Co., C*pirids>

e

ey rler
2

"W. BUTTS,
12 WeDDEN P
oxom  ewsa G epane

”AV.E MERG”ANDISE
U NEED IT

{'ata[og 45&5;; Jfree to dealers

EL&ED

KBWEK@

Immediate Shipment from Stock

s Gola Piated 1
Euuk: Seniortel Hmoe

INC.
Ak

Insure your copy reaching you each month.
Experimenter Publishing Co,, $3 Park Place,

Subscribe to Radio, News—$2.50 @ year

=4
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your sigs will acquire litle tails, that will
ake them hard True enough, these
R e e
ditions ;but these conditions are very easy
to eliminate and once this is done, you can
key in the primary and we a brte-force
filter without any trouble whatsocver.
method o( A'hmnmlmg the tails is to tune
erly. 1t will be found that
fhis’can be, done. in a way 1o eliminate e
tirely the ltle fals, and the results will be
all that can be desired.
Al dope for
Go to it, and see if you can't stop some

creating, We hope that those who_read
this, and are not creators of noise,
take offense. dope is_given in_the
spirit of helpfulness; and if it accompiiches
its purpose of removing some

notes and bad key elicks from the air, we
will all offer up thanks and be glad,

:"

: The Fugitive

(Continued from page 1403)

my car—he turned for a moment.

he had killed two already t
through red tape ever since,
And weren't you afraid?

Yes, I was afraid he'd take the

oday—I've been

Frank
: You know there is a reward of one
i thlaca S e e
FraNk: I get that tomorrow—they took
my picture for the morning papers, 10o.

And you met a thousand dollars
dear? (Celebrations heard again;
o8 on radi)

The announcer
short panse)

Frep: Hear that, Frank! The announcer
says the criminal Rader, has been capiured
single-anded by Frank Taylor of this
This entitles Mr. Taylor to the
i 0 e o (0 \.dmum\,n
five hundred offered by the Radio Associa-

is on—listen—(a

tion!  (music goes on again.)
Avrce: Frank, you're the most wonderful
—but you must be hungry—I'll have supper

ready in a minute for you boys.
Fraxx: Alright dear, I'm hungry, alright.
Frep: LR e s e
new year isten to that jolly racket
mmm 'r)hml 's happy tonight alright.
—what are you going to do with
e e ey
Fraxz: New hats for Alice, toys for the
hi;,;,u radio for the house.

boys, and
Ar Come boys, sit down, I'll have
it oparoe o
Frep: Ha! ha! ha! Then, l‘rank W
ertainly can \m.w for 2 Hanoy. a Prosper-
s, and & Radio New Yearr
HE END

[ Want To Know

(Continued from page 1456)

51100 ‘turns of No. 2
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Synchronized, Single Master Control
Gives Greatest Simplicity of Operation

Ever since SOMERSET Radio made its ap-
prarinee two years afo, chese beauitulsel

Bave endeared” themselves o

S et i eriat: s
SOMERSET Standish Model 4C a

“tations.

il is used only when listening to distant sta-

s 3 biube set entiely encloscd in an
e ‘mahoy intaid

y
“BY Talterics in this Jarge cabinel.
Not jist & cabinet, but & perfect piece of farni

Special Dealer

FRANCHISE

sw»—> 113119 Broadway, Brooklyn, N. Y.
Gentlemen:
: Special Dealer franchise.
h the better
e Address ...

Vour own tersitory.
e or vor

SOME}
119 Broadway Brooklyn,

“TRUTH IN

Jaable desler anchises for the

o e ready for quick in-
Tacked by s Tl Shvestistor cam:

ks couon, ‘as ue are cloing al Zeri

sn RADIO CORPORATION |
b

RADIO”

use, The total size of the cabinct is 26747
133133

atteries or dry cells can be used.
Standiah Madel 4C opesates From 500 10" 5h0
tcrs, There s an Zutomatic flament comol
< foo bright.

exira. contrals.

isbiline Freauency condensers of the
tatest type do with crowding of the short:
wave siations.

This receiver is the best and most pleasing
model of the SOMERSET Tine of modern 7
seccivers. T e, powerfal, an
fieal throughoui—bais by m
i "the ‘Tadlo business ‘sinee. 190

SOMERSET RADIO CORP.,

City, State

H

Kindly send me at once details as to
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HEATH “RADIAN T2

3 Stage Reslstance Coupled Amplifier
Gives Natural Tone Quality
Tm‘ Heaﬂ\ 3 \\’l;{(‘ Resistance Coupled Amplifier is the highest t\pc of Jmlm

tion. pplies pure, undistorted tone to your loud s
h.g\ qmlm m mq.mm you never thought po:
\ Suitable wherever Rumvmcc Coupled Amplification is
eanict Uml C«)mplc[c mm l,abomm Tested “Meggits” ; compleely as-

[f ymw xlml('r uml m['[ﬂyjun order r,.u From our fmmn,

for literatur,
Made by Makcrs nf Heath “dev;\m" Condensers.

EATH RADIO & ELECTRIC MFG CO, 5

206-208-210 FIRST ST.

No.185-C

Control Send for Jewell Girculars Nos. 735

F“;“fcm and 739 deseribing these two new in-
o one struments designed for new Radiola,
‘Bibes Victor and Brunswick Sets.

Order from Dealer
JEWELL ELECTRICAL INSTRUMENT Co.
St -

“26 years mlxlamg good instruments”

YouWill Make a Big Mistake

1f you buy a radio cabinet without first getting our free catalogue.
Made in hardwood mahogany finish or solid black walnut. Choi

of 7% or 10 inch depth same price. Full length piano hinge nnd
lid support, both mckel plat ed Bascboard free. Beautiful cab-
inets in rubbe ish. We ~oud Speaker cabinets complete
with grille and qlk ready (or your favorite unit.

The Southern Toy Company, Inc.

Dept. N Hickory, North Carolina

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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40 Non-’ Techmcal
Radio Articles

every month for the beginner, the layman
S22 ione who like radio from the non-
Technical side

SCIENCE & INVENTION, which can
be bought 3t any newsstand, contains the
largest and most imeresting section of
Fadls”articies "of ‘any ‘nonadio. magazine
i ence

Pinty of “How To Make 16" radio ati
ey nd Plenty”of eihad. hoskiape. oe
the layman and experimenter. & tadio
section of SCIENCE. & INVENTION iy
35000 that many RADIO NEWS reaers
By i slely for

List of Radio Articles
Appearing in the April

ssue of
“Science and [nvention”
Latest Radio Broadcast News.
The Radio Constructor—FHow to Build a
al "B Eiminagor
By A P. Peck, Assoc. L. R. E.
A Highy Bficint SixTube Receiver
L. Rbrams

Five Tubes With Regencration
Radio Oracle,
Radio Wrinkles.

wire wound on  2: or 234-inch tube and tappel
every 2 turns 41 the first 16 ucus at one o
by e “ariete” qugit 1o

i at Uvzlumh
he oscl .m, coupler, to
ds, ol 0

00 eter! i 0
s 150 o 50, miekt, 3, '3 sorns
L3 2 e i s

The Toop ‘conncetions g0
direety™o the otor. ind sator piies o the
variable. condenser showr

A Balanced Tuned R.F

(Continued from page 1429)

stats. Then the wooden baseboard is pre-
pared by cutting out the section fimmediately

under the two variable condensers. The
| baseboard is 7 x 17 x% mchu and the cut-

out _section nches, allowing 3
|tk oo st hmnrl for the
tvo inductances as shown. The
placed temporarily i position on the hase:
Board, and then hiles of a diameter that il

ould be noticed
{hat the two inductances are placed af right
angles to each other, as are the two audio
frequency transformers.

The two inductances are wound with No
“ tubes of insulation, which
A e
Giammeter, On these tabes rst wikd 3 tarm
of the wire, with a tap at the 30th turn in
one case and at the 35th in the other.
latter is the secondary of the radio fre-
quency_transformer; and the primary_con-
ists of 15 turns wound on a thin strip of
nsulation and.slipp
secondary,
inductance which
at the 30th turn is placed in the antenna
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BUILD YOUR OWN RADIO SET!

THIS VALUABLE
ol
s \

EXPERIMENTERS,

SEND FOR THIS

FREE BOOK
TODAY

NEW 1926 SPRING CATALOGUE
No. 16 JUST oUT
64 Pages—600 lllustrations

THE NEW RASCO
CATALOG No. 16

WE CARRY THE LARGEST VARIETY OF
SMALL RADIO PARTS IN THE WORLD.

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.

information " eoniained

98 Park Place

New York City
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$350 H0.32

Banish Detector
Troubles with
Jhe Carborundum
Stabilizing
Detector Unit

Y a turn of the knob on the
stabilizer you adjust the de-

tector impedance to best suit
operating conditions.
You can materially reduce the
detector circuit damping, thus
giving increased selectivity—
sharper tuning
With this stabilizing unit you
get the most efficient rectifi-
cation—resulting in increased
sensitivity—greater volume.
It's a simple device that solves
all detector troubles.
Comes _equipped with genuine,
fixed Carborundum Detector.
An ordinary flash-light cell for
booster voltage completes the
unit.

Tou can get the fixed, permanent Carborundum
Detéctor alone for $1.50
e for Descrtilvo Cirslr Bhovin Hookupe

THE CAREORUNDUM COMPANY
NIAGARA FALLS, N.Y.

New York o Doston  Philadelphia
rlr\z\mn ettt ™ Craclapatt
Pitisburgh ikse Grand Rapids

(T oo

AERO-LOOP-

1250 A loop plus
~ an_antenna.
HE SCOTT SALES COMPANY
s Sin Pedro St. Los Angeles, Cal
. by UTT-WILLIAMS, SANTA ANA,

ICES

For Distortionless Amplifications

Tsed on the T. . A, Dirigiblee, Made

sopeteT o s o L el 841
ecial L6t b onder. Welke Sodas " Dixeounts

Cresent Radis Sumply Co., 1-5 Liberty St.

Jamaiea, N. Y.

circuit, and the other is used as- the radio
equency transformer.
THE OPERATION
As mentioned above, there arc separate
binding posts provided for the e
ections of the audio. frequency. ampli-
tubes. The proper voltage to use in
e S
G T
diference between good ‘.ml m('dnmn el
tion and_quality, s Suggested that the
bt bl ral s i
furnished with his tubes and try different
potentials at these points, in order to get
n his receiver. The

the maximum results from
"B battery terminals are mumbered 1, 2,
and 3, cach with a plus

It should be noted ﬂm “the “B” battery
terminals are marked + 1, + 2, and +

+ 1 s the detector ; the terminal for

the RF. tube and the first stage of the
amplifier, and - 3 15 the termival for the

stage of the amplifier. It will be un-
necessary to have a separate wire to this

Iast-mentioned terminal if, for instance, 90
volts are used on the plates of the two
tubes in the amplifier.

to short terminals + 2 and + 3,

battery terminals are marked in the same
manner. C-2 is connected to the secondary
of the audio frequency transformer in the
last stage, in case a power tube is used in
that position and & grester voltage bias is
desired. In case tubes of the same type are
used in’ both stages of the amphier, then the
terminals, as mentioned above, may be

shorted.

The panct view of the tuned RF. recciver
only two tuning controls, making it

mple matter to pick up stations
Outside of the usual tuning operations,
e is but

of the small five-plate
This adjustment is made as
broadcast station, the wave-length of which
S e nelghbtodd At 400 aciecs shogl
e tuned in with the etector 1 oseillation.
Silenie Wi sciots i ool
of the transformer_should be_ varied
Shi e Ve ds e Tamh ot toon b
antenna condenser should be tuned. It wil
be noticed that the whistle will change i
pitch_as_this last-mentioned conde
varied. Then the balancing condenser should
be adjusted until the antenna condenser
change effects no difference in the pitch of
the whistle, This indicates a balanced con-
diian o fhe ceceives s important that
e Balancing condeaser be varied very litde
o 5 time, Sach time moting e dinge In
pitch of the whistle. On one side of the bal-
ancing point the whistle willbe found to fall
in pitc to risé on the otl
When a station is 1 be nmcd in, the high
resistance in series with the primary of the
RF. transformer is varied until the carrier
waves of the stations are heard e con-
denser dials are rotated. When & station 1>
selected the tuning dials are adjusted and the
resistance again varied until the whistle en-

| tirely disappear:

PARTS REQUIRED
Following is the list of parts required for

constructing the receiver:

2 coils (see specifications above),

4 vacuum tube sockets,

1 five-plate condense

2 variable condensers’ (0005 mE.),

1 rheostat, 10-ohm,

1

theostat, 30-ohm,
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Make Your Own
Cone Speaker
~and Save $25

(ANl Parts Supplied)

.n,; s ‘;
packing
dealers’ profts.
Send No Money

Simply send name and address for the com-
plete outht. When postman bring:
Geposit only $10.00 n Tull payment
rely satished return parts within ten davs

your money will be instantly refunded.

Never before m Bt Fatke Baveatn bean
offerad.  Write

SCIENTIFIC RADIO LABORATORIES
254 W. 34th St., Dept. 44, New York City

CHICAGO

RADIO
BATTERIES
AUTO

one piece
- Contuiners

GUAR{\NTEI‘ZKI? FOR 2 YEABS

i
e Rl

nd because wo save jobbers® and

8 rolts, 10
& Toit: 180 &
& Toit; 140 mos
D ‘or o dleount cah wieh onder,
RKS

CHICAGG BATTERY WO
1210 Pooria St. i

Be pomar, In donand cvevbers. Have fin
B o ctome. " Charn yout e Wi yous

Dol fee teerature
Bucscher Band lnstrument Co. @
1228 Buesche Block kb, Indans
ou_each month,
a_year.
NY.C.

s,
NEW:
Broeciinentes Publihing Cor 35 Park PL,

Tosure your
‘Subseri D10

N
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BURIED

and you can make yourself
independent for life by un-
earthing one of chemistry’s
yet undiscovered secrets.

Do you remember how the tales of pirate gold used to fi
your imagination 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,
is a mistake, They ay and everyday—not on
desert islands, but in_the chemical_ laboratories throughout
Quietly, systematically, the chemist works.

more adventurous than the blood-
Instead of meeting an

Kl 4b ity R R :Hnne from

for the
and peace. H
who discovered how (o manufacture aluminum made millions
through this discovery. ottrell, who devised a valu-
able process for recovering the waste from flue gases, James
Gayley, who showed how to save enormous losses in steel
manufacture, L. H. Backeland, who invented Bakelite—these
are only a few of the men to whom fortunes have
through their chemical achievements.

Now Is the Time to
Study Chemistry

dynamite, ma
bis bequests provides five $40,000 prizes every yea
M.

e o s
Hiemists hork

Not anly ace there boundiess oopostunities for wmaseing
s Ghnises Bl ionion sods engeutt
Sl et S S s e o o
Sresent sopiications: “THeke ol
chini Intimaiey every By
g et o YT
Brosbect of 5 dis Foruune. s

ey for iy semantatie caling seaices i

TREASURE

can still be found in

CHEMISTRY
Good Chenmists Command ngh Salaries

What Some of Our
Students Say of This
Course:

1 hiave not witten sineo 1 seceived the bz

cof "l g Bt 1) far crseaden

hicipations " Sinks 1 have bec uudbing with

i S Sl

Biloins fne

P " e e ke
i "Cot’s

ity for a oo MORLA

i o exoress my_sporecution of sau

o et a0 . the v
i T eneieering Course a1
i bt o, st
b 3 secure e

fir il it
2ol co ol i, Tge

e i
107 SO0 Tonor graduate (his Sess—3.
Noitit " ol

exselent and sour e
e and sours Iy e Hth
ol RELLY

i Wt

+ pavin
e

alsazs recommend
i u“”\m g

e

teom
il Sl

nterestng,

Sl fo 0%

an every o
o mﬁm S8 smeint e G
ascovers Ty spel Foreun ahvays st hand fo spur sour enthushie D53

enery product in the worla. Th wark of the

Can Learn at Home
borate soeciallzed rsining.  Torme
T Seulte

s 10w /

Experimental Equipment
Furnished to Every Student

oo, Tocladlo focy

e sfodet wihont saakonsl chree ths

that g s e 1 o0
I o/ CHEMICAL

T o SpUrI o Theiedlia esetc ‘,/ INsTITUTE

ki B OF NEW YORK

" it intrertng ‘4 practic, ot e Home Extonson
S S oot L A Bvison 4

Tasticute's oficial diploma.atier you have satitocioris compiered”the o ok Sy

ow York Cify

Easy Monthly Paymen

You don't hare to havo cxen the small mmnm.m P You e

B fo et ety S
o o
i

arie 1 ety o e

o teiaes about the
ety R R
e bt vt plan of Darment

Soportaity ' SHowinE o how 33 |

ekl Taborators aseesiory for performing {echnical posiion W hout aven lring’
eriment. Special 30 Da

Desties_fur
CHEMICAL INSTITUTE
OF NEW YORK, Inc.

HOME EXTENSION DIVISION 4
G6.R_WEST BROADWAY NEW YORK CITY

e Benins
Sdifonat Shectal offer 4

i e Tl
'BON'T WAITWAIL coUPON NOW!

// s

/ ‘sponEss .

ity tor”s iy it 4 goue speial $0 0k ofe.
4
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12-Celi-24-Volt

Storage ‘B"Battery
Positively given Free with each

of a WORLD “A”
gtoruge Battery. You must
send this ad with your order.
World Storage ‘“‘B’’ Batteries

i

utation
s

2-Yr. Guarantee Bond in Writing

ith cach Radio “A” and Auto Battery, WOILD Battery

deliver unfailing power that o cleor

pure and auiet. ved

R aare i

VoIt 10-Amperes .
o A

Vo, Lit- A

SEND No MONEY

Junt state bagtery wanted wnad wo il ship day order in
received, by B subject to vour examina-
Hon, on arsival, FREE “B" Hattery it included.

EXTRA OFFER e cent discount fox cash in
Lullwithordcr, By NO & uaranteed battery

LDty per cent saving toyou.

WORI.D BA‘I“I‘ERY COMI’ANY
1219 §. Wabash Ave., Dept.10, Chicago

Radiocast Station

BC

ur Radio Diale at 210

e Sk exfovatat.

World Batteries for Radio

AMATEUR SET MAKERS
CAN ACHIEVE ISOFARAD

ce years intensive laboratory work by
the standpoint of Fendum ntals

WITH THISKIT

The Tsofarad Circuit is the culmination of thre
Walbert engineers. Each problem was attacked from
and complesely solved.Fieet, greater amplification was secured, then. oscillation pre-
hicved, next = cofl mas developed of the Mighest e
finally the lavout and Iminor, crcult detils were arrange duce a receiver of u
formly excellent qualides. T practical result is a receiver possessing a hitherto un-
attainable degree of sensitivity, selectivity and tone gua

 sssembicl (bt ot vired),

Tsofarad five-tube Kit, completely

s 75

including wire and instructio
Teofarad five-tube receiver mmn« 125
iofiad s obe el Comleie 168

d$.25 for booklet_rTsofarad Revealed”
WALBERT MANUFACTURING COMPANY

923 Wrightwood Avenue CHICAGO

| regardles

FOR REAL SATISFAGTION
ND PERFORMANGE

S‘u[vmua Ju&?s“
S~ evania propUCTSE co.

EXGSERTER
B

Nainnston
e “Evidancs

b oury i,
e Sl e
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2 audio frequency transformers, ratio
plug and single-circuit jac

d condenser (0.5 mt.),
binding posts,

7 mme

L
fixed condenser (0001 ),

fixed condenser (00025 m

gotim) and hourting,
Stomatic hlameht control,

variable resistance (SO0 50,000-0hm),
panel 7x 18 x 3/16 inches

baseboard (v.ood X% i
terminal strip 5% x 1% x 3/16 mch:s.
filament switch.

Correspondence From |
Readers i

Continued from poge 144%)

WOK, WEBH, WSAI, KDKA,
\\JL W ORD, WO, WMAK. nd pinety
others all on loud spealker, as I haven't any
phones and wouldn't o ﬂlcm if T had them.
L placed a switch in jack;
added a “C” battery ml doubled [the volime

2ud and Chase Sts, Port Angelus, Wash

Editor, Ravto NEws

here listening, to a Regenerative
Interflex as I write, 1t is the clearest and
best set for tone quality 1 have ever h(a‘d

of make o5 et Mg o
friends who have heard it say
thing. New Orleans (WSMB), the er
est distance I have yet had, e e
on a low-priced horn.

Ak Hug]us S
December 16, 1925.

BALANCED INTERFLEX
RECORD
Editor Ravio News

glad to say that, with the Balanced
Interfiex’ made tecently, and using my own

parts to make the have been able to
log the following stations:
Wav
Station,  le noth,  Dial
NYC 526 54

il

34

2

52 Phisddiphis

. Freeport, N.Y.

. Phildephia

i1 New York

..  Chicago

37 Miami Beach

s Miami Beach
Davenport
oy, N.
Chicago
Kansas City
Cleveland
Mason, Ohio
Philadelphia

Brookly
Pittsburgh

Minneapolis
Schenectady
¢

58 Paridiie A\umc.
Brooklyn, N. Y.
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Villa
Tasso

NORTHWEST FLORIDA

The Most Beautiful
Homeland in America

An ldeal for You
In Undiscovered Florida

BUY

An Ideal Homesite

In Florida’s most Beauttful Section

VILLA TASSO
On Bluffs Overlooking Chotawhatchie Bay

Northwest Florida is just being discovered. In this glori-
ous spot, Florida’s most beautiful section—50 miles E:
of Pensecola, on bluffs overlooking the beautiful Choc
whatchie Bay—lies Villa Tasso with its delightful Home-
sites.

A newly discovered Florida dreamland abounding in op-
portunities—Healthful, Invigortin c
soft water all year round. In th ow of Magnolia,
Eiic Mt Holly ol Paieeiis teecadend adjoining na-
tional forest, and looping the old Spanish trail giving all
the delights o safe bathing beach, hunting, fishin, boat-
ing, riding, golf, etc. F

e e e
to Pensecola, one of Florida’s most magnificent cities.

Lots average 50 150, average elevation 16 fect, guaran-
teed high, desirable for building. Now offered for three
hundred to two thousand dollars with perfect title. Prices
e quadrupled in 3 years and values are rapidly advanc-
Reasonable terms.

e o ot Florida
properts. Buy now for a homesite or for i

Write immediately for information to T. V

5 Lilee: “Tempaniey P Ofice, Baliar: Florida.




1484

Radio News for April, 1926

mMovEL 500

Luxg e tube ong g mn;d Raio
et Tat
£ utﬂ’\l‘ uumm\mm

i modern plan
- Modet sl r.mk tive 865,00,
$E0501 0% conssle type $16

6 Popular Models

MovEL 303

x tube multigower recciver of
‘Has "Tour desrees of power

\u‘“",z,'zifn";‘:z;ﬂw“t Tier B 6 Popular Prices
s ‘n”‘*’,','"(i“’m"ﬂ'w.“».'l; "‘ $65.00 $160.00
f{‘ﬂd,:ﬁ o 7500 170.00
R0T0 B Tb1, venole ype 313000 85.00 180.00
"Whats 71nder the } 'Hood _—
NooEL 703 Write Today

for Full Information
Quality Radio
Sets are Manufactured Com-
bplete in Our Large Modern Plant—

INDIANA MFG. & ELEC. CO.

600 CASE BLOCK, MARION, INDIANA

SE
 APPARATUS

Hear

Europe
with the

Universal Plio-6

| A new broadcast receiver representing the
\ highest ypeofeffciency obainable n paint
of extreme range, tremendous audibility
and remarkable selectivity.

35 Meters t0 3600 Meters

No Batteries
are required even
to operate the
powerful receiver
pictured above, if

Parts or Completely Constructed

you use the new Write for information today
laboracory 5pe || NQRDEN-HAUCK, Inc.
Model A

Engin
Power Unit 1617 Chesinut Street, Philadelphia, Pa.

Hewear s EorTion
Shows the latest crautt, on- /]

Sl e 0k Tt 3 o
i it sy NOV aho pisee send ratms of ono r moro
BARAWIK €0., 102-145 S0 Ganal St, Chicase, U, &. A.

'Radio Built for the Years to Come

Work for New Radio
Detective Car

! EContinucd from page 1401)

in power transmission lines, and one super-
heterodyne covering

gned and built n
merce. The transm of 100 watts on 80
mters, will broadcast over a range of 200

o 300 miles, There are 24 cells -
ampere-four storage batteries.  Thes
destgned to charge.{rom a rectifier when I
¢, or from the regular generator
r ‘when in motion. Because
great weight storage battes
other special equipment, the car Neighs 6,
pounds and requires specil spring

radio In the h Ditrict, with headquar
e ottt i embraces west
ern New York and Pennsylvania, West

Virginia, Ohio and the lower peninsula of
Michigan.

. The Radio Bézinner

(Continued from page 1411)

st
attery can be cleaned more Aiter

s been accomplisher, ¢ ver the con:
nectionterminal a very thin coat of
vaseline. This will prevent corrosion from
taking place; but’if such has already oc-

, remove the corrosion before appl

e grea;
Regardingthe n of storage hat:
t place ﬂmn near radiators
hot-air_registers. o, s it il
chtte the electrolyte or. luwid within the
cells to evaporate very quickly and you il
have to add distilled water more often

is necessary, Also, do not place the battery
e in the way or where any-
sl el e

most pleasant thing in the world for y
cet 1o encounter, particularly when it iS not
e radio set owners dispose of

sightly storage battergeby plac-

the cellar of their homes some-

it in

where nearly under the radio set and dril
n the floor so that

e wires

i

T wood

scheme if a convenient location can be found

in the cellar.

THE ELECTROLYTE

The electrolyte in the storage battery cells

consists of a mixture of sulphuric acid and

certain proportions. ‘When a Lat

se, the nt of electrolyte in

ut this merely because

he cola dimiiahe;

or generator chargers are effcient
55 e el e 52" mal
Hius. courtesy Oio BIet. & Controler Co.
water has_evaporated and not_because any
of the acid has been lost. ~Therefore, in
order to r this evaporation, it i
only. necsssary 1o, add. purc. ditiled water
Never add acid. The distilled water can be
purchased from any garage or storage bat-
tery supply station. Be sure that you get
pure water and never attempt to fill your
Bittery.cells with. water obtained. from the
tap. Water that has not been distilie con-
tains_certain elements that will be
etimental to the action of the sorage bat-

nake
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tery and if continually used will eventually |
case the battery's ruin

The water may be added to the battery
with the aid of an ordina iydrometer, an
instrument which may be purchased 2t the
same place that you buy yi dis water
This instrument is made Aor l] pnrpme of
testing storage batteries to show how nearly
they are fully charged. You will find that
e hydnte GG e 6 2 SyTiiee:
Tike atretgeueut sucl us at shown in Fig
1, arranged with a float inside the tubular
part. On squeezing the rubber bulb, placing
ﬂ\L rubber tube in !hL [mk provided in the
top of a cell or a storage battery and releas
ing the bulb, it will Tetuudma gy
of the clecttolyte will b drawn p into the
tinder. “The foat will st o' i
SHeIC T EonblolchsoR e botia of e
cylinder, it will be found that one’ of ihe
graduations on the scale of the float will be |
at the top of the liqu i
2155 1 domics the complitionof i bats \

Ordinarily, and generally speaking, when ‘
the »me reading is in the neighborhood of |
1175, e battery nearly discharged, and |
~1m\||(\ Im recharged. Fully charged values |

Fig, using o Tourpole double-throw
Mm.. G e

ily connected and. disconnected, and thus
e e’ of Rexible leads and. elips i

vary from 1,250 to 1,300, but it i
mnm is charged until it reads more than
52" This wall be-fousd 6, be & quite sat-
T e
By occasionally checking the condition of
with the hydrometer, going
cell at each
iaine e i e e
it. It will not do the least bit of harm to
put the battery on charye when the hydro- |
meter reads 1200. Let it charge until its
condition is such that the reading is between
1260 and 1275; and if you do this regu-
will give the le
service mmua\mm its entire life.
will be long if you follow the other rules
for the care of storage batteries that were
given above,
IRECT CURRENT CHARGERS
Although_alternating current is the most
Siiition type availsble sl for the benert
o have direct current (D.C.) in
i b G iliowiy lns 5o ahe
for charging batieries from their supply:
The radio set owner who has D.C. in_his
home can congratulate himself, because it is
ar casier and cheaper to charge from direct
current. This is because it is not necessary
o change the current from- alternating o
direct; and all that the owner bas to do is to

of those

ng. For al
e . and for charging at 2 e
y 4 amperes or slightly less, four
To0wate L«m]h aze conecied in paraflel 3
shown in Fig. 2.  the other connections
e s
Leave the battery on charge until a_hydro-
meter test shows that the battery is fully
charged. B sure that the polarities are cor

To determine the polatity of your house
B o e emplc
following method is probably _the simplest
Place a very wealk salt solution in a cup and
dip the bared ends of wires connected to the
Fghting circuit in this solution, being sure
not to touch the ends together as blown
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Complete Radio Panels
in the Most Attractive
Designs

ESIGNS and decoration in any art style may be applied to
Formica panels by the Veri-Chrome process. This year you will
see the i ion of new ion of r i

The Veri-Chrome process, patented and controlled by the Formica
Insulation Company is proving so much more adaptable from the
production point of views it is producing panels of so much finer ap-
pearance, that it promises to supercede other methods of panel decor-
ation and marking.

Because of its finish and immunity to ic and
other conditions Formica provides the most lasting and desirable front
for a radio set. It is evidence of the highest quality.

Completely decorated panels are offered amateur set builders who put
together certain well known kits: Bremer Tully, Counterphase,
Nameless and No. 1; Best's Superheterodyne in two sizes, 7x20 and
7x26, Browning Drake kit of the National Co., and the Marco Brown-
ing Drake, General Radio Broadcast Receiver Cockaday L. C. 26, and
Victoreen Superheterodyne.

Write for prices and literature.

THE FORMICA INSULATION COMPANY

4618 Springrove Avenue Cincinnati, O.

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS
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EVERYwhere—
Winning New
Friends

e e ey
Chelsea Sup is doing

formance at a po
B
mahogany-fnish cabinet with grace
ful sloping panel and large over-size

or easy_tuning. Dust-proof,
B i

tals.” Hand soldered con-
A Rugged  bus - wiring
throughout. Convenient cord leads
for making all connections.

See these Chelsea features at
Your Dealers. Write Us
for Folders.
CHELSEA RADIO COMPANY
CHELSEA, MASS.

YaxEY
Radlo Products

e at

of
popaar “sd
Stanufocturers.  The
Wonder

AIR-COOLED

of umfﬂ factory and
Rome sct builders.
at Radio Dealers
YAXLEY MANUFACTURING CO.

217 N. Desplaines St. - Chicago

fuses will result. Holds the ends about one
inch apart in the solution and you will notice
a uuntity of bubbles forming around, cach
one of The negative be
found to have twice as many bubbles e
as are present at the positive wire and,
therefare, the polarity is casily determined
Sl o
to the circuit con Failure to
T e
and connecting the lighting wires to the bat-
tery incorrectly will result in_discharging
the latter. It is a good idea to mark the
particular pair of wires used for charging
the battery, so that at any future date you
can go right ahead and charge it, without
having to repeat the above described process.
ALTERNATING CURRENT RECTIFIERS
When we come to consider the use of
alternating current (A.C.) for battery charg-
ing, we have an entirely”different and more
complicated_problem. ecomes necessary
to change the current, as mentioned before;
and in order to do this, any one of four main
i instruments may be used. F
what is known as a vibrating rectifier may
be connected, so that when alternating cur-
rent js applied to the input circuit, a pulsat-
ing direct_current e delivered by the
output. This current is then used for
charging. _ The second type to be considered
s that using a vacuum tube for rectifying
the alieraaling Carseot, 'The thitd s the
electrolytic variety, wherein two plates of
dissimilar metals are immersed in a solution
and the entire arrangement is so made that
current_can pass through in one dir
a rectifying action is obtained.
i , and last, general type is that
where an lectric motor is run on the al
ternating current and used to drive a gener-
ator which delivers direct current.
Let us now consier these fnur fapes, of

chargers, or rectifiers as
alled) At ucchr” i e 411 )Hmlratcr! in
‘columns. Ir 3a have

5 vibrating type of e o e
As Fig. 3 shows, the apparatus is very simple
in appearance and it is only necessary to
insert the plug in a wall socket and connect
the two convenient clips to the “A’
Be sure that the polarity is correct.
terminals of the “A” battery are u
marked plus and minus, ;ml often the m -
tive or plus (+) pole i ed red. The
i the Charger are also
them is painted red, and
this one should be connected to the positive
pole. The other one of course goes to the
aegative pole. Witk the particular type_of
charger shown in becomes possible
o charge both “A" anl “B" storage. bate
teries with the same unit. The other illus-
tration of the vibrating type of charger, Fig,
hows the_internal construction of this
The vibrator is located at the
top and_in a convenient position for adjust-
ment. However, with a well-made charger
of this variety it is not necessary to make
any adjustments of the nbmmr except atter
long periods of use. A well-made vibrator
Wil setain ts adjstments quite well; and
after the initial ones have been made, the
an practically be_forgotten
e and only need be thought
To. be used for reviving a
dying storage battery
B CHARGER

Thc

and makes Enished pravement pver
The second type of charger mentioncd | | sy s, vy ilaiors. They e

above, that using a bulb for rectificat the wires in piaco and out of the way.  Tacked

e W e in'a box, 28 at your dealers or diret from ass

instrument can be wsed for charging both | | CULVER-STEARNS MFG, CO.
“A™ and “B” batteries. By referring to Worcester, Mass., U. S.

Fig. 6 the nternal of the in-
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Rubber Covered Insulators

Actual Size

Neat and effcent.  For antenna, ground and

mall serew starts readily

serement can be seen, . The 100wt fnean-
, located beside the rectifying
e purpose of re uul.
charge when the instrument is used for

batteries. With this, as with other
types of manufactured chargers, complete op-
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S e e
charger is purchased and these should b
Joml ity Tatlue /o o s
sult in trouble.
The third type of charger,
E

re-

known as the
Gig. 7. The

the
and the other

how

here
assembled
showing

charger

two llustraiions
chargers complete
is a cut-away view the internal
construction.  This is absolutely
silent in_operation as there are o moving |
Pd O o s towerer,
necessary to add water to it just a¥ regu. |

arly as you do to your storage battery; but |
s e
cause of the fact that the user of a storage
battery will always have. distilled water on
hand for renewing the solution of the bat-
tery and, therefore, can just as readily put a
i i

ttle of it in the electroiytic chargel
e i oy o e
aiable on the market today,

tn(Hc charger. This supplies

ve am current to the storage
2 - heictors necessary to
extend the charge over long periods of
time. However, this particular unit is de-

o

e e e oy o of
just when it is most needed.
trickle charger is shown in Fig. 8.
R GENERATORS
Motor generators, the fourth type of bat-
tery charger mentioned above, are not in
very wide use today but there is at least one
available_on the marke his particular |
type is shown in Fig. 9. Motor generators
are quite efficient forms of converters and
ey good satisfaction. They are ex-
in first cost; but will operate over
Jou. geriods of time without any. attention
and without wiving trouble, and will ‘..umm\»
ast longer than any other available of
charger.
On_the

other hand, all of the chargers

those available on
strongly ganstructed; and the average buver
e afraid that he will get some
inferior. product when purchasing an instru-
ment o this type. The partieuar form of
charger that you purchase will with
Sout_awn. desives and the.intial investment
that you wish to malke.
tirely 1 t0
'A'word 45 1o the care of chargers wil not
be amiss here, Treat them just 25 well as
r “A” battery, and do not subject
[h(‘m to uvmcces‘avv abuses
given a_circuit diagram
dm\\m" fow a storage battery and charger
whatsoever can be_connected
o a four-pole double-throw switch.

The choice is en-

an_installation as this is made, you can
connect permanently to_the house lighting
circuit; and merely by throwing the switch

e or the other, connect
fery to the charger and the charger to the
house lighting _circuit, mnect the
charger and connect the hmm irectly 1o
the radio receiving set. this sys-
tem, all clips and other more or less make-

shift connections are done away with. No
matter what type_of battery o Charging
device you are using, it will you in

converience to make an nstallation such as
that shown in Fig. 1

COLORED STATIC
Mrs. Johnsin;: Ah_thoug
gwine to name
But Ah hears v

would
be a girl, L e

expected it

t she tumed o
50 Ah done name

i e
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A UNIQUE
WESTON
radio panel
combination

Model 506 Voltmeter and
Weston Universal Bi-Polar Switch
OR UNUSUAL RADIO resis, for cco

o postive et ontrol we-
Smouncs tia on combination

it Polar Switch and o
Tostantty and accurately make 3. complete
e = e ol
Obvious operation advas

o e e Tadaei
Gitions 35 read ‘on this double scale (140/7

of
Eibes at proper flament voltages, you can
constanty Treck pasiers coniians. and
et the best resulte from your

“Typical o fta vaue s ts use on 3 five-
ou can regulate the

WESTON
ELECTRICAL INSTRUMENT
CORPORATION

Newark, N. J.

‘Q WESION <)

173 Weston Ave.,

Learn Radio At Hnmc A
ool in New Werk City.

e T Dot “Oopartanies 1 Radio”
M. C. A. RADIO INSTITUTE
158 East 86ih St. w York City

e S by Feching You each month
$2.50

ve "o mABlo WS,

Subser e
53 Park

gear
Experimenter Publis v

<.

WRNY Jor Néw York

(Cmmvm»d/mm [voyﬂ 1406)

|

WRNY carries a Church Index. Every
Sunday morning the services at churches of
all creeds_are_announced
addition, Dr.
Service are broadcast from Temple
b reliions bodiea. are_ heard
are Protestant,
which are of
have as well our
period each Sunday aiternoon.

Catholic_circles,
all faiths,

All Religions”

Also in addition to the Radm Theatre

Ind:x. which tells you which

¢ Musical, Conrier which tels you

about the concerts that are going on. There

NOTABLE RECENT PROGRAMS

Now, T should Iike to tell you some of the
big things that have happened during the
month of Jumuary. WRNY, of course, cou
aperated in the International tests and had
some very remarkable reports from dif-

ferent points of the globe.
The “Music of All Religions”

gathering at

brought together Arabs,
ians, Hin ews, Chinese
reprosentatives of other faiths, It was

o oF e manso mmg T have ever
seen. These
together all religions.
brought Daniel Tobin, James J, Wal

Father Finn. {reie brought Dr.
rold Korn, Mrs. e e
Dt ot o et

had something interesting to say to people of
all religions.

it was that when Jesse

D . and Charles

R Waodbride, ‘president of the Associted

Advertising Clubs of the World, spoke on
hrift.”

An inte

A big night was that when the whole com-
Taming of the Shrew” ap-
and Down Broadway

st the. back-etage broadeast
Baoits Vanti: el the. beattifol
girls and comedians spoke into the micro-
phone. Frank Tinney was there and told the
people he was a lecturer and not a comedian;
that he had lectured on the sex of

loupes that very aftern

Baron Ireland, Percy
and Robert
al staf.

We have had with us
Crosby hse Coneme
Sinehiey, al of “Liges” edto

A VETERAN OF THE BATON

Did you listen in that night when Romaldo
$apio "cond I
Fare el
Trano Romuaido Sapio was at one i con-
ductor of the Metropolitan Opera House:
was on tour as conductor for Patti and for
Calve. While he was at the studio, I showed
bim an old astograph album of my aunt,

ading

ing at 102
The Ch.—ul:; D. Tsaacson Sunday night
concerts continue to be of extreme interes
and are probably the distinctive
r program.

o
New York, the invitation is ever extended.
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that you make it your business to be our
suests at these concerts, which are held i
De Wit Clinton Hall, at 59th Street and
enth Aver
We broadeast Hso 8 card party which was

held in The Roosevelt by the Federated
Womenla G AV Ciiba. . There were 1900
women present. The feature of the aiter-
noon, wa d march of the four hun-

dred presidents of city clubs, and each presi
dent spoke a few words into the microphone.

1 hope T may meet you all, face to face,
soon.

U)hat Is Re““zéneféfion 2.

(Continued from page 1441)

el

means that By may (and in practice always
will) a value greater tha

and reverses the direction of rmrml m Rp.
In other words, in the practical operation of

ally supplies power to_the
To the majority of readers the previous
paragraph will seem rather confusing. This
of stating
facts, but in the revolutionary ideas there
You may be sure that these state-
ments were proven beyond a shadow of a
doubt before being so positively stated.
OSCILLATION IS REGENERATION

We are now in a position to define regen-
craton. W have scen that the signal volt
age does not supply ener; regener-
ated grid circuit. The ap

plied signal merely
prevents a certain loss from occurring. The
tickler supplies all of the encrgy required to
maintain a voltage E¢ on the grid. I this
condition were maintained in an independent
circat, without 3 sigual ingut, we would say
the tub scillating.  We can do no dif-
ferent now. Quoting from & previous paper
on this same subject*: “When 3 certain volt-
age Ep at a frequency f1 is introduced into
a Urum mned fo f1 (8 shown in Fig. 7)
the_los: in that_circuit will be
Suffcicntly lowered to allow the electron tube
1o oscillate at a frequency f1. In so oscil
lating, it builds up and maintains 2 stable
= on the grid. Regenera
n are one and the same

5 e contimed in May Ravio News.)

TeAn Auslysic of Regenerative Amplification.”
v.D. Landon & K. W. Jarvis. Proceedings of
The Tastitute of Radio Engineers.  December,
192

' Set Owner’s [nformation
(Continued from page 1413)

is an object having a positive charge in the
neighborhood of the free clectrons, they wil
rush towards i s done in

Tube. “The plate of e ks chatgt. ‘pos
tively with respect to the flament, anywheres
from 1 volts, depenw ng’on the use
i e is being This volt-

it e sBeoty e
called the “B” battery.

e “A” and “B” batteries are of a dii-
ferent construction, due to the fact that the
former must be capable of delivering more
power than the latter. The average tube
use today draws .25 amperes at 6 volts and
it is because of this heavy drain from the
battery, 2 storage type mu
Tn the case of the "B* batteries, it
necessary hat they be capable of supplying
a few milliamperes per tube, so th hei i
ternal_construction need not be so_heav,
Tn fact “B” batteries are usually made from
i e e,
The adding ther voltage output. Thess dry

cells are of relatively small internal capac-

NO. 701

NO. 201

Nos. 401 & 402
NO. 304

;w

NO. 800

Order all tools by order number.
the United States and possessions the sam

66-R West Broadway

——— L ——
SAVE TIME ANP MONLY
We have tadio Tools of every description

for every conceivable set building purpose
You will be astonished atthe remarkable tooks
e have [or your wolk and delighted ot our

low prices

AT goods are shipped free of transportation charges to all pats of

MONEY REFUND GUARANTEE

1f you are not sotisfied mones will be refunded on return of goods.

RADIOGEM CORPORATION
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COMBINATION PLIER

Combinadon _ Plie, Wire Cutter
Former and Wrench.  Drop forge, lender
but exceptionally nches lon:
No. 202 Combination Plier, Wire Cut-
ter, Wire Former and Wrench. .....75

Wire

RADIO TOOL SET

T fe the handicss st of tools ever made
¢ Radi

516" square or
hex, etc
PRICE per set—No. 701.

SIE CUTHING NiPPER,
JOIN

hex.

For cutting all kinds of wire. Taws hardened
a <, Navoral q«x ‘Bndah with

Length 6

PRICE—No. 201 ...

CIRCLE CUTTER

sc

ly designed for the Radio Constric-
db o the mnese material"andcauip:
t grade high steel cutting

il

$3.00
x and ot fitted
wollla “one operation:

01, Same tool but
ith Bead o
PRICE—No.

SCREW STARTER and DRIVER

Holds any
makes T
diffic =
TR dor AN pans basil mickiten 5o
polished.

(CE—No. 304 .. -$1.00

ELECTRIC SOLDERING IRON
A perfect tool

for Radio Work.  Opcrates
The

presents over
heating and assures the desired cven temper-
b ot

ature. lac o Tron, To32 i tong.

cord iz
PRICE No. 800
HAND DRILL

Especially designed
makers of the Tamonis

r Radio Wosk by the

o tool sets. 'Length
Welaie T oo

PRICE—No. 302

e day as the arder is receive

New York, N. Y.
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Radion

serves
manufacturers

The great desirability of
Radion insulation — and
the great factory facilities
of the organization that
produces it—are widely
appreciated by manufac-
turers of sets and parts.

That is why Radion is so ex-
tensively used as insulation for

Condensers

l.lmdmg e Strips

Easy to machine, accurate
when moulded, Radion simpli-
fies the problems of produc-
tion and assembly. From the
tiniest bushing to the largest
panel, Radion serves the radio
industry cficiently and econo-
mically.

Manfactrers are toied to con

erimental and tost s
T "Supreme. Insalation

AMERICAN HARD RUBBER
COMPANY
pt. AL6,

11 Mereer Sty New York City

The Supreme Insulation

A real Motor tor Generator with 1o bulbx
1o et S et 1o ronew—_to
fets o bura or fuse
third the usual &

b Eipcity 3 1o 15 amps.
Riso "made up 0250 vo
Mercly ook 15"light Socket.” Fully
matic, fetime
SanisFRcTion ¢UxnaneeD o8
MONEY BACK

0 ELECTRIC & CONTROLLER CO.

5007 MAURICE AVENVE ~ ~ CLEVELAND, OHIO.

e Elelrot

orics, Dipt, 2500 Goti

A T et
Ll 7
i

but it is sufficient for the needs of the
pl.nr, g

ADVANTAGES OF STRANDED
R

10. Henry Clements of New York City,

asks:

Ques—Why is stranded wire better to use
T staics than 4ol

ns—The electical airreats’ that flow

in zhe Gl high frequency; and

L e e S “energy

timesref frequency
rents), that they do not penetrate very d
e, when they travel along it

rent_completely covers the cross-section of
a wire,

STRANDED WIRE CARRYING RADIO
PREQUENCY CURRENT

Radio News for dpril, 1926

NEW

Universal Vernier Dial

Composed biack
bakelite dul howz
endlosing <ibic
Selluofd -

dator ol

1. Ablor

i
st urn

250

SM 210 and 211 Tranxiormers

s
B

v‘u‘ ‘i’.” “onlenser

b
Taboratory

Both Types, ea.

SEE SM_PRODUCTS AT YOUR DEALERS
OR SEND FOR CIRCULARS

SILVSER MARSHALL, Inc.

Wabash Ave., Chicago, il

These cros-aections of wires luseate how Git-
nt currents behave in different wires.

In order to bave as free a patn as pos-
e therefore, the antenna wire sould tave
as is possible and so

Ti a solid wire which

ur|
Stranded wire is used
had a la
proportion of the

t the same time it would be extremely
heavy to hang Between two posts. By using
al strands of wire twisted together, the
Surface area is made large, while the amount
of metal in the wire is kept at a reasonable

Radio Wrinkles
(Continued from page 1445)

inch narrower than the length of the rod.

Lay the foil and mica as shown at A, and
rolt them up Hightly: an the T The usit
should then appear as al rass strips
bent around the ends and clamped by small

will hold the plates firmly in

he middle section should be ¢
tightly, ce will depend both
tipon the size of the plates and the thickness

ica. The latter should be the thin-

‘The above illustration shows a simple method
of constrcting 4 fxed condenser by wrapping
‘the fol and mica about

IMPROVE YOUR RADIO SET WITH A

Ray “Low- Loss Ground

(Patent Pending

Not a trick device, but Designed and Con-
Structed by an Electrical Engincer

Price $6.00
At Your Dealer’s, or by Mail or Express

RAY MANUFACTURING CO.
REDLANDS, CALIFORNIA

"~ VEST POCKET RADIO
$1.50 SELLER

30 miles tuning. No batteries.

RIANGLE MANUFACTURERS,

Sylfan
“RADIOMATES”

Receivers - Repmducers Tubes
BAKER-SMITH CO. San Francisco
Brenches in Brivegal Chics

‘Chicago

i Stamips rcei
COLE RADIO Mi
i

sent postpaid on recei ,w//n/
6.cot

LUBWFGHDMMEL&EU

SATISFIED DEALERS
BECAUSE
WE HELP THEM~

Catalog 466~S is firee to Dealers
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nest obtainable, Otherwise it will be apt to. )
A condenser made of one complete

1491

e s o] It s E asy to B“ild

3 inches long will be suitable for the grid
condenser in the average set. A half-dozen
turus should be used for  by-pass. This
again, depends upon the thickness of mi
used.”

Contributed by Will Gri

- How to Construct the
DX4

(Continued from page 143

It is important in this set that low-ratio
audio frequency transformers be 3:1
ratio selected for the Set shown in

the accompanying illustrations.

The grid condenser and leak, and the two
by-pass condensers, are mounted below the
sub-panel.

WIRING
Al B U s il o
that most of the wiring is the

Sipce el e g, Thiscis & poot
precedent for the builder to follow. Tt makes
all parts of the assembly completely acces-
sible, and u»cm the possibility of _short
circuits. It is best to wire the grid circuits
of the radio irequency ampier and detector
first; then the plate circuits of the same
two ‘tubes. These parts of the circuit de-
serve the most direct wiring.
are completed the rest of the w

ing high frequen
pOssiblE. WA few mimites spent studying the
wiring diagram should serve to show the
best method of arranging the various leads
It is advisable to use spaghetti, at least in
the filament and plate circuits.
NEUTRALIZING
The set js neutralized in_the customary |
manner.  After all connections have been
made £ anteata, ground, and batterics, tane
in some strong local station. The st will
probably oscillate strongly, making it im-
possible to hear the program clearly. Now
set the regeneration control at zero coupling
20d the variable primary of the interstage
RF. coupler at maximum. Remove the fi
tube_and. place a bit of paper over. one of
the filament Drougs: Thed ne-inseciitgn the

keep the tube irom light The signals
ol sl e il el gt in o reduced
egree. Now vary the small neutralizing

condenser until the signals show a minimum
strength, or fade out entirely. In this con-
dition the set js perfect ucu\rahzed and
should not oscillate when the p re-
mel from Hat e o aseis e ok
re-i

OPERATION
The operation of the set is identical with
that of

A Powerful Set /

Using the New and lmproved
FRESHMAN “TRF” Low Loss Kit

WORLD'S GREATEST RADIO RECEWER

These are the identical units
which have made the FRESH. $ 50
MAN MASTERPIECE factory o
built Receivers the World’s e
Greatest Radio Sets.

Straight Line WaveLength
Condensers With Low Loss
Self Balanced Coils »

Complete instructions for building this power-
ful five tube receiver, written in plain everyday
English together with actual size schematic

ing diagram, are furnished with every
FRESHMAN “TRF" KIT,

Sold by Authorized
Freshman Dealers Only!

CHAS. FRESHMAN
COMPANY, Inc.

Froshinen Bulding. 3678 W Wasblagton
Blvd., Chicago

This dial follows approximately in its set- —

tings that of the condenser in the detector
ciraut, The coupling control in the inter-
tage iransfor It

Rese and volumis when, one is
other Is reduced, The tickler coil also con-
trols volume and quality in a like fashion

BUI

oaty

1LD IT WITH KELBRAKETS!
ke a sturdy, effcient,

vk eciaiey e
LA

. Booklet  shows
and many tecs.  Mafled

e end

Both together form a means of getting al- KELLERADIO, Inc. e sosiitd
SRt T e el s S THE VIKING TooL AND WAGHINE Co.. tn.
y < Pt e rondser
distance when distance is wanted, qual | R
when that is desired, hair-splitting sharpness 2
to cut through local is one of the most
fexible circuits avalable, and range of oper- ERVTHING IN RADIO e RN
ditions i i caab e e AT ATTRACTIVE P I R i
ating conditions of which it is capable ma AT ATTRACTIVE PRICES ot B f23 st ¥ oty
e e ot L L i toatatvece, . Ipsiruct o 8 sofe St
tastes. ALL RAD10 COMPANY. 417 North Clark St.. i ‘?Y"",;'.p.’&“é KT, E!:’”:’{;J." Newark, . 1.
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INTRODUCING

THE
NEWEST
STORY
MAGAZINE

25°

N 1704

/61

SAIHOLS HNIZVWV

950/ 115 dV

i Sia o )?
Stories By ©
H. G. WELLS

JULES VERNE
EDGAR ALLEN POE

EVERYWHERE Bis Smashing Stories of the

100

PAGES
ILLUSTRATED

You ace familar i

Stories by
H. G. WELLS
JULES VERNE
EDGAR ALLEN POE

and other great writers

ctio

tracted for
storics—cach and ev
prow: Tiany

some of the brilliant works
ster of imagination, H. G,

g nth
amasing stories of the world's greatest Selemine

GREAT NEWS

The publishers of AMAZING STORIES have con-
the"entre 15 volumes of Julee

ery story that Jules Verne ever

‘of these storics have never appeared

t before in America, except in one expensive

m,mn edition, while most of Jiles Vern's stories
* been available to the public at Jarge in

Future, Educational, Absorbing

AMAZING STORIES hus all of them and
ol pbiie e Tox sovarel sears

secured Enlish, T i of
RS
I the very frst isque, one,of the finest bits of
imagination of Jules Verne, “Off on a
gblishid” here Sieo Sprears sigrics &
. Ray Cummings, Edgar Allen Poc.

- agazine being ad
v endous demand
il A S
e AR T

READ AMAZING STORIES

SOLD EVERYWHERE, OR IF YOUR DEALER CANNOT SUPPLY YOU
WRITE DIRECT TO

Experimenter Publishing Co., Inc., 53 Park Pl., New York
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The Radio Watchmal‘:‘w%
at the Gate
i (Continued from page 1408)

i

can be detected with certainty; in_practice
the apparatus would be set o an adjustment
a little lus than cril that me smaller
bits of metal need ﬂo& cause signals in the
phones. ln order to prevent the purpose of
the defector being defeated by the presence
of lunch cans, thermos flasks, or other prop-
erty of the workmen, a shelf is provided at
the side of the he employe
leaves any metal
through the wicket; and then returns to get
thean, before leaving through the main gate.
i tector shﬂ\w the prchcnm of an
undue amount o! tal on a
through the gate, lm may be
with more care. nall “searching_coil”
& orovided Tor this ucpose, which cts on
1 similar principle to the larger circuit. By
ving this coil over the body of the person
Searchid, the loéation of any’piece of 7
is defermined aceuraily in an instant s
auxiliary coil may be made so sensitive that
it will rcspoud i certainty not only t
coins in the pockets, but also to the presence
of a sm;k pm in t))e cm\:x( or of metal fill-
ings in the teet!
B
searched.

that without actually
person thus

Book Reviews

oeme (COILS AND METHODS OF
mes, Assistant

Ednnr e Wireloss 1ol and Fadio Re-
Stiff paper cover, size 5% x

S e
iffe

sketches. 128 pages. Published by IIi

& Sons, Ltd. Price 2/6 (with postage,
this comes to about 70c).

An extract from the author's preface states:

“Formulas and examples of theie use will be given

only when ‘they are, cssental for "correet. under:
mndm, ot the subject™ We find this”

"5 probal m,— dm most complete boo

of inductances, ,,meu‘y

mentioned

i
fmauctance appearing fn the February, 1925, fssuc
EXPERIMENTER | magazine,

Tnductance™ is treated mathematically, theo-
el gnd pracicll,

“Spade” ' tuning i described at considerable
ength. . We do mot believe this. form of varying
e LS vl.m
in' variable relation to_ the been sed

R tner of Bnghsh mm.w\.m wsing theprinc
ple appears on page 43 of the July, 1925, issue

cagranh, “Syade tuning intro
led the wﬂ:gx care-

fuily’ es

nder
"ot being. an_ephemeral book, it is : centsinly
worth binding in mor form,

¢ permancnt

THE HOM CD\'STRULT()R’
LESS SETS. By F. H. H: A

leks Wit sed Rasta
Counting postage, the

WIRE

mplete constructional
Single Valve

Brkish Post Office resifations probibising 'the

1493

N i

6th & Washington Aves.,

LICENSED UNDER HOOAN PAT. 10az

Tunes all Wavelengths from
35 Meters to 3600 Meters

The Uniyersal Syper 8 “The Mystery Rec oged design of the
oo, it doee et Do Incon Hincrite: the Watveren
e o ey hovadcast reedhce 1a s sphert.
The Uy ,.me Super s, Bowtver, is o advancement in that wiile 1 retatis 2l
the salient features of the Universal Plio 6 'adds some new desrable features
e T e it prade s Poodbls 1 prod

(1) Metors are provided to read tho batiery volty
(3 & speiat amenna ouphng oleculs s provded 0 xeQes Inecterencs andsae
(3) Geared vernies are provlded on tho tuning contros,

o tone musienl reproduston.

(G Ak mporant oot s St s 1. - el s, 1 Tt selod
) Drihen S Shimage Ahd i prven compeitor Trom. Souying the new fe

17 Ve Tl 3o I, et i e et dten 47 bl i, il
apart ouside of oue Tactry

The st funcion o the seven tabes o the niversel Super i ot sevested
s b marafieturers i to ke all detals a St wiel Gl atent
Brtecion S SoriLd Rl oprating intctons e smie vk cagh OIS
: o Patents are applied for covering some of ures of
al Super 8
Eitler the old or the new type tubes are used in, the Universal Super 8, and
sl Grovhlon Sl o »,’a, ot Spethed b Some W maniacticer
Obviously this receiv ot b oduction scale, due 10 the
ime necl iy lm\me w\ X ‘,,,x,\.m,m, et mku s
boratory festd i Long Tand by an expert

that the new m.g“ Eig
fincel matear production, wune, Seect
cabe bt by an

in the Universal Super 8 gives the

ity audibiity and maxinin range that
Judgingaicom the nterest in

e T R

e seir around, and, 55 Above stated, Orders Are now

"Prices quioted on Application.

This receiver is not regenerative and is not a super-heterodyne,

WRITE OR WIRE

GOLDEN-LEUTZ INC.

'VAMOS BUILDING

Cables “Experinfo”

T Mystery Receiver

CHARLES LEUTZ'S LATEST EPIC

THE UNIVERSAL SUPER-8

Long Island City, N. Y.

ILHEIIRD RADIO TUBES
powertul — sensitivo for
e el cioar volume and
o e, Cuts wood, iron_and _bakelite.
GUARANTEED* designed " for. ' radia. set builders.
st RS tempered steel biades
S S’ Hotrsie e
nd Reex. mail, postpaid, with six* blades
WITH BAKELITE BASE Dealers andothers
clrular and  ull

write tor
intormation,

2.5 Want Rransmiiter 12,60

1 e.0
BLUEBIRD TUBE CO.
200 Broadway DestN Now York

old by radio_d

The Saw for Every Use

Especially

Highly

xperimenter Publishing Co, 53 Park Place,

Subcrive to Radio, News—82.50 o year

]
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“STOP’’
and LightningWon’t

Harm Your Set

The Natios Board of Fire Under-

writers that an approved
Radio nghmmg Arrester must hn us:d
with all out-door aerial instal
Protection 1( enw nsure_your insu
S ki aave yaue set with  WIRT
LlGHT\'I\l(, ARRESTER (listed as
standard by the Undzrwnzcrs Labora-

tories). The cost is a 6
The WIRT LIGHTNIN G ARRES-
is an approved air gap type,

rrmde of bakelite giving ample mxul:k
rass terminals moulded i
bakelm‘ far enough apart so that here

NG ARRESTER
D BY THE

ERS LABORATORIES

¢ Lightning As

Wirt
Wirt Insulator

When vou tnstatl
o G

2

:\ T Tl
e
Sold by Leading Radio Deaters

WirT (JOMPANY
PHILADELPHIA PEN'NSYLVAN]A

$138 U. 5. ARMY 65
Aeroplane Radlo$39

Greatest St
ol oot 31

itesd o puvic, Quality smaumarieh -
"depend o Fulsb

ebiianed and el oot No Mratin o st
RECEIVES = AND  BROADCASTS

Regelves on 100 1o 600 Moters. Tran to_ 500
DGRt ane ‘Getana Gy nko Sizned o wave
i N by Wekem e Compary—ises Sandarh

WRITE QUICK! Btactil iemsien
today. Only 100 Sets ot this 1w prdosos.
RSHAWSKY & COMPANY
1915 So. State Strest,  Div. KN-A  Chicago
Learn Watchwork, Jewelrywork and
Engraving A nc trade commaniing + good -
Services aiways n de.

adley Tnsti

mand Adiress Horological, Dept. 5, Br
I, for our latest catalog,

cute, PEORIA, ILLIN

e of regencrative reccivers, becaate of their in-
i and thus radiate an i

the sudden advance of interest in radio, o
Soihie S e aEbe of

ing
andwhen
the tuning controls should be left alone.”

e consruction descriptions are_detailed_and
complete, making the book of particular interest

5"y SESing & handy eterene o consiie:
WIRELESS VALVE RE( N
PRINCIPLE AND FRACTICE By
R. D. Bangay and N. Ashbridge. Stiff
paper cover. 116 pages. Size 314 x 8%
inches. Published by Tifie & Sons, Ltd.
75 diagrams, skeiches and curves. Price

a3 we would San ube Se
Gireuits) Stould e read in_conjunetion with his
“The Otclation Valve:” One’is ‘s "complement
3 Having ead the faiter, one i bet

pared o beneht by

action ton, “Grid
Tk Mectifeations  Regen ot déscribed
5 st Jemgih in ihe  chapier on’"The Use
tion."”
“Chargcteris rves” are s well described
and cxplained. that no. ones after studying th
ketches, need annot. compre.

s, Supsraonis e
eecptionis Sesic with only Shghiiys

ﬂ)ﬂ\uzm to show the gencsis of the name.
ook should appeal fo anyone short of an

engineer.

Vilve: ampersonic,” fra reaction,”
agalfce bal s o, of olies. words. of that
il ¢ “when an international con-
Veation may_‘be expected {0 decide upon one
Standard radio. nomenclature.

SIMPLI/
an 80-page
Crosley, Jr.

ITY OF RADIO is the name of
booklet written by Powel
and published by The Cros-
Co., Cincinnati, Qhio.

ley Fortih g
[ by

iree tones of blue, an, the

cper
Litured mercly by ging at the neces:
g

Sary parts or the completed se
Tiow to tead diagrams, where to look for
trouble in sets, why the vacuum tube ons,

of the broadeast stations
te and similar subjects are

the Tow and Why
il programs, emana
regted T his o

wellused bt ever helpial “water analogy”
T A explain the action
& Sl ifuments and ciruite:

RADIODYNAMICS, The Wireless Con-
trol of Torpedoes and Other Mechansm,
By B. F, Miessner. Hard c "
x 847, 211 ps P“mmm by b, Van
Nostrand Co. New York. 320
This hook is an m‘nem pv'\cvvu\ " i

hensive treatise, b too_technical, on

e ransh of dhe scicace of 1iem ceapics o (he

comizal of apparstus st distance

n the operator.
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Dealers!
REAL PRICES

We carry in stock at all times the
following merchandise—

Electrical Supplies  Chinaware
eniture Hardware
Radio Musical Tnstruments
Automotive Leather
Equipment S
Aluminum Ware Tewelry

Novelties

FREE! 1926 complete illus-

trated catalog just off press.

Write for a copy at once.
Supply limited.

General
Merchandising Co.

Incorporated

818 Walnut St., Philadelphia, Pa.

Results in casier tuning,
< disance, volume”

ne, Bincrts Sl
oue e “Cipachs Tance 15,18 80l
£l

iy o

T et
B2 i iy i o
Rl e i ermeiists

2 tarat.

i """J O Traert v
o i 4 Bl
i

Which contains all latest
STANDARD RADIO MER-
CHANDISE and up to date Loz Boo

-
‘Ave.
DEAL DIRECT Aunnu'ws REAL MONEY

326 W, Madison St

Duke Radio. o Chigago, i

B le dcvoted 1o cxptanation. and_deseription of the
systems and_ mechanisms used & plish. this.
hrough the four medi aher, air, carih and water,
it s Sohoiariy i Complee, ithout
Delng podanie, and the st I huo
ders wh have found interest in the article,
“Controlling Power and Motion by Radio,* appear
ing in the March issue of Radio News, will be
rovg)

baok, to which the author of that artcic
is indebted for much valuable material and for illus

Tnsure your copy reaching you cach month
Subscribe fo RADIO  NEWS—$250 'a_year.
Experimenter Publishing Co., 53 Park PL, N..C.
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“Variable Capacity”

lnternatlonal Radio

(Continued from page 1409)

LOW-FREQUENCY AMPLIFIER
with distort onless transiormers for single
and double amplification
TWO AND FOUR VALVE
APPARAT

with fixed and setting in spoolcoupling for
all wave-lengths.
My drawingeands in componcat are

i 3 HEAD SETS
with or without fine insertion of the acoustic
RADIO LOW-FREQUENCY |

distortionless in steel ar e l

VARIABLE CONDENSERS
Plates, brass, dielectric hard ruther with fine

seferences to -
ugh
B e o it

0 notice from a recent foreign adver-

oil-regeneration and fine tan-

ing.” “hard ruther” may

tisement that this material (insulation)
not without a satisfactory substitute, for we
read

All insulating parts for the weak current
and radio industry made of the easily worked
perior artificial -material

handles, scale discs for conden-
of every desceipton. Vulkan
. rods and tubes as also all
alty: bows (unbreak-
of fibre, supplied.”
Fortunately this advertisement is in
languages, so that the radio dealer may i
by

co exercise of a little ingenuity,
hat ” are the circular car-pieces for
headphones; while the buttons are

ntended,
not for his pants but for his receiver's panel.
A. I Smith.

NOW ACCORDING TO

THE BOOK ALL I NEED To

COMPLETE THiS SET 1S A
2 CATWHISKER

When Pussy Needs a Friend.

In building a radio receiver remem-
i ce depends pri-

; an efficient

circuit, and the use of good parts.

Wherever you find a popular circuit
you will invariably find General Radio
parts.

The General Radio Company has
contributed more in scientific appara-
tus for laboratory an any other
one Company in the history of radio.
The same outstanding craftsman-
ip and materials are embodied in
General Radio parts for use in the
struction of broadeas receivers.

hrough the merits of design, per
formance, and price, General Radio
instruments for the scientist o
builder are universally recognized as
the Standards of Quality.
Every instrument made by the Gen-
eral Radio Company is thoroughly
guaranteed.

Type 247.H
Gearad Condenser
$5.00

INSTRUMENTS

Free toMenPast40

hthanpribgrreniiied

e S

o L fm.h.,, i
e

% .’.f fr
Aty

Tieusemie oo

“UNIVERSAL
Standards of Quality

Type 285
Audio Transformer

:
Write for our latest parts
catalog 923-N.
r GENERAL RADIO Co
Mige C“"""é“' Cambridge 39, Mass. Preciiss

GENERAL RADI

““Behind the Panels of Better Built Sets’’
| DY IoM|

601 and 2 to
Price $6.00

Type 340
UX-Tube Socket
Price 50¢

“Lighting Fixtures”
RADY o 1

(Dl e MR
conpiity wieeh nluing slnre
e Catalogus No
i e duced prices)
Special Proposition to Dealers
Exie Fln\.nz suenx Co,
STATIO! ERIE,

West Offces Dt 67, 711 Van Nuys Bldg- Los A ~
|

FARAWIK €0., 102:145 S0 Canal & _Chiaso, U. 8. A.

. 83 Park Place

nsure your copy reaching you each month.
T Yo o menicr Publishing Co.

Subscrive o Radio Newi—$2.50 3 yeat I
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Sold on All
Newsstands

AMATEURS’ HANDIBOOK
118 Hookups : Over 300 Illustrations
Amaleurs Hmdlbook Any electrician will tell you that his Electrical Handbook is his

che morr emin. most valuable reference—so also, the builder, the mason, the
2 Redlio Bxper

chmslens all use a handy reference book no matter what the

may be. It is as important as the tools they use to work with.
EVERY MAN SHOULD HAVE A RADIO HANDBOOK, the
real, concise, yet comprehensive book on everything of reference
value to anyone interested in radio whether he builds his own
set or is engaged in professional radio activity.

All information for this book has been carefully culled from the
pages of no less authority than Radio’s Greatest Magazine, Radio

ews. Radio men in constant touch with all radio material have
selected the most valuable articles.

The RADIO NEWS AMATEURS' HANDIBOOK contains a

complete resume of every phase of radio. It is the first book of

its kind, a veritable gold mine of radio information.

Published in the large size 9 x 12 inches, contains 128 pages, il-

New, Enlarged 2nd Edition ~ lustrated.
Size 9 by 12 inches

50c the C opy The Experimenter Pub. Co., Inc.

EXPERIMENTER TVBLISHING COMPANY. v

Published aid Distributed. by

53 Park Place, New York, N. Y.

Romance. Mystery, Intrigue-700Y ears Hence
Ll .
Hugo Gernsback

Editor of SCIENCE & INVENTION,

AMAZING STORIES, RADIO NEWS,

AND RADIO INTERNACIONAL
N 1908, Mr. Hugo Gernsback, Editor of RADIO NEWS and other publica:
tions, published the first radia magazine the world had ever seen—
Blectmica: "l one of these Velumeshe tan a”story” entiied

itten many vears ago, proved more valuable as the years went by, because

This was in the daya before broadcasting had even been thought of, and
before we had the radio telephone, yet all of this s faithiully chronicled

This story.
Old-time readers of “Modern Electrics” probably semember the stor
and now hav Ace to get the complete % %

S e et it it ol e Coemail b e
k‘nnwkdx( “of the subjects, coupled with a finély trained and highly magine:
tiv

sual combination has enabled him to foreshadow with almost

4

5 hewspapers and magasines. are mow realities. ophecy i
Bused on”acctrate sclontinc Knowicdge. ‘11 ideas. are no mote fantastis
than the realitics and commonpiaces of our everyday ife would have been
to"our great-grandfathers.

THE STRATFORD CO., Publlshers
For Sale by
The Experimenter Pub. Co., 53 Park PI.,

I RDER BLAN
Just fll out this ! expemimenteR PuBLISHING CO..

. RPET MR RVa E! I
coupon, enclose | Taui ' o)
7 i or i pleaso s me
$2.15 and we will | G o “RALPH 1240 414
send you a copy | i Hiks Gnibick
—at ‘once Post- | Neme .. = )
: Adarens Saer
Paid. I BRIGE $2.15 POSTPAID |
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i New Deve(opmems in

! Radio Apparatus

i (Continued from page 1417)

is still measured across the terminals of the
tubes, but read

S iy

sistor in series. Thus ch voltage on the

R.F. filaments is always known to be the

same as or less than the meter reading.

s an aid_to clarity, the primary of the
first audio frequency transformer and the
sccondary of the second are shunted by con-
denscrs,_ All of the leads are brought in by
Bl o iag it o
diagrammatically in the wiring sketch, and is
pictured in the top view of the interio

The tubes, it will be noticed, are mounted
horizontally m~\c1rl of vertically, the more
usual practic sockets are supported
by springs, and the whole assembly 15 prac-
tically non-microphonic.

The appearance of the entire extel
o eoon
cabinet, metal work,

blended by a skilled artist.

or is
i the
panel have been

nes

[alrn
LJ

Menfra]is
F\nmmu
o SEC.|

INSERTED AT END OF
SECONDARY OPROSITE
‘GRID CONNECTION.

This illustration gives data on the construction
of the “eamned ¢S of'the recelver Hstrated

__START WINDING
“~RT THIS END,

L
CTIONS AT ONCE

Tube testers which employ meters in the

variouscircuits, omplete_test of all
functions is desired, are Drofibitively ex-
pensive. It requires half a dozen accurate

meters to test a tube and really know its
operating condition. One manufacturer has
discarded the meter methud et

fuced a tester which checks

simultaneously

msenr sover

This compact instrument gives o quick, quali-
R e et

‘quantitatively:
Photo by courtesy of Morrison Radio Co,

|
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This new kind of *“A” POWER

pays for itself over and over again

HE first cost of Unipower
is moderate—and the first
cost is the last.

‘When you also consider that
Unipower banishes the cost
and inconvenience of dry “A”
battery renewals, or the bother
of charging a storage battery,
increases the life of your tubes
and, in addition, gives you the
finest kind of continuous, un-
failing “A” power, you see how
economical Unipower really is.

You'll find that Unipower

pays for itself over and over
again. It costs but a few cents
a month to operate. Write for
booklet,“Unipower—a triumph
in radio power”.

THE GOULD STORAGE BATTERY CO. Tnc.
250 Park Avenue, New York

Uniposer contiza s Balkie chare
ing unie of special desien.

e me e
volt A, G, Designed for radio sets
eing 199 tubes of equivalent.

6 volt model, cycles, 110-125
v R B b Sl for o sea
Ueing 201-A tubes or cquivalent

S
e Svedal modeln 25 303 lenan
available.

Unipower

Off when it’s on — On when it’s off

$1.75 “IMP”’ Pilot
“DIALITE” R I E R . Switch 51 50
Complets. E
Ere
BT ?‘“\ ., Qe
Any dealer 57 = Write us
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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Special Horns
to fit
Special Cabinets

Although we make 45 different
d

amplifying horns for use inside

and outside the cabinet, it is
possible, Mr. Manufacturer, that
you will need

A
Horn of
Special
Size to
Fit Your

New
Model

Miller

in

o

horns

Radio nstalled
many of the highest class radio

sets manufactured. If we may
have your cabinet specifications,
we will gladly design and quote
you on a horn, developed on the
best scientific principles, which
will fit your set

Miller horns, through experi-
and knowledge, are de-
signed on the soundest acoustic
principles.
will not split, erack, dry up,
swell or rattle,

They are inert, and

Let us figure with you on
satisfactory
for your models, old or nex.
The Miller Rubber Co.
of N. Y.

a more horn

AKRON OHIO
desire o
at, Samd T o Erjtence of Tnvention Thank
oy *ro" G Yot

i, e, Sena o
SATER and dekeonion of ‘vout pveition”for TNSEEG.
“FLO o TNSTRCCTIONS.

/o Charge for the Above Information

RANDOLPH & CO., Dept. 459 Washington, D. C

ATWATER KENT
RADIO

all of the functions which ould be tesed,
ordinarily, by the most expensive meter
method
The instrument shown in the accompany
ing half-tone is simplicity itself in operation.
A tube is removed from the receiver and
pl.mtﬂ in the socket of the tester the plug
s put in the socket in the set.
WWiicn e Picopints of the res civer are sct for
normal operation the small glow laup in (e
Base of the tester will Tight brightly: if the
tube is good, but will fail to light at all
if it is inoperative. Various stages of bril-
liancy between these two extremes will show
the comparative efliciency of any
The small bulb is not connected in the
sircuit direcly. It is coupled electromagnet-

Seally to & grid cofl and digh the
radio frequency energy gen the
radio fabe o an osciflting Any

factor, s wealk filament emission, low
atmplifcation factor, low conductivicy, et
will decrease

e the amonnt of energy generated

5 (i with storage-batlery b
uld be remembered i testing the two

by one simple operation, this_tester
hecks ‘all of the important characteristics

| of 1 a tube, and supplants apparatus of many

older style of meters
il be used for duanitative tests of
and remain the laboratory standard,
bt ths one brings a reliable means of checke
ing tubes within the abilities and funds of
the average experimenter and small dealer

A TABLE WHICH CONVERTS THE SMALL
SET I LE

e average small set which has no -
for partition for batteries, and is used with
separate loud speaker, uswaly calls dovn m
wiath, of; the housewite. becaae of the

tery leads and the antiguated phonograph ap-
pearance of the For this the
B e T i e e
panying half-tones will be welcomed by many,
as a means o away with the unsightli-
ness of the usual small set, yet without the
expense of buying a compléte console.

The horizontal table portion infron
Tor p enoueh to hold any stand: awd
set o the usual sha

the rear, right
and left, compartments are provided for “B"
batteries, “A” ind charger, or for
climinators, or_the 'batt
cables, cular in

Tt rests
upon an adjustable foot, which may be varied
in height to bring the throat of the horn

Radio News for dpril, 1926

100% Value
From Each Tube

ofers

o hand. rheos

Used As Standard Equ

GEN-WIN
LEMNIS
RECEIVER

roten—sutomsiaty
s 1o ren

ment In

Rdiatl Compony

Dept RN-4, 50 Franklin St.,N. ¥.City

AM[BASSADOR

Perfect Radio
TRANSFORMERS

By the most careful labora-
tory tests give as good or bet-
ter results than transformers
costing two and three times
as much, ‘est them in your
set and be convinced of the

TRUTH.

Foue page bookiet in colors,
B T P48 Rbout Teans:

E]
formers” and hook upi.

AMBASSADOR SALES CO.
110Greenwichst., Dept. 430 New York

The Daven Super—Ampl ifier|

3 STRGES k:sls'rmcs EorLen
[ECONOMICAL ISTORTIONLESS|

ey added R
Saves Several Hours' Assembly
o sale by All Gond Dealer
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r the center of the cone in the best position
behind the grifled openin

A drawer is provided in front for the call
book, dial Jog, small tools, and other acces-
sories,

effective position.
Photos by courtesy of Radio
Tndustyics Corp.

Tungar is
the easy-to-use charger

Anyone can clip a Tungar to a battery
and plug it in on the house current.
That's all there is to jt.

A New Radlo Freauency
Receiver

(Continued from page 1428)

Twa resisto-couplers, with associated re- Attach a Tungar at night—and have
sistances, snappy batteries in the morning. It
ne single S.LF. con 1ser. p .
i 1"111 S nnmf - -, i ;dm» s o will not blow out Radiotrons. ‘
000354, sections, i e e ‘ ’ ;
One 10-ohm rhmwut. G 4% peeniuce P bt It needs little attention. Only a dime’s

e e
ot “?m {hm‘s 2L i worth of current consumed for a
cire ;’Tgphm; L charge. No wonder “Tungar” is fast
becoming the word for battery charger.

trpe tube sockets,
s hiagiag oo
Tungar
[BATTERY CHARGER]
i only

On the 7x24 p.md are mounted : the single
Tungar—a i
‘Bridgeport, Connecticut on the genuine. Look for it on the name plate,

condenser, in the left-hand center section
fle oubic condénser, m e carrespon
right-hand center section; the open circuit
jack and the 10-ohm rheostat, in the lower
fefi-hand corer; the,closed-circuit jack and
the 30-ohm rheostat, in the lower right-hand
corner; and the battery switch, in the exact
lower center,

the front pmd hy \hc he.\\\ frames of the
all shay

phone jacks an aped brass
bracket fastened just above the battery
swifeh | As can be olainy seen Iy the s
tration, the sub-panel holds the rest of ! e ¥
SpiRLti . ave Money on Your
ke o &l

the single. condensr el Raytheon B-Eliminator Build the Radio Broadcast
|

nected to_a e aerial tuning and first- B R UNIVERSAL

L o Jhater
RAYTHEON Tub e

e left side of the double %
couples dhe st e to thc ‘second, S ol Tnstractions Four Tube Receiver

fhird fits on the Tight side of the double Now
cbiidensés: swhith Hiica’ tBEcthkr the ‘sccond onty $28.95 | | ENDORSED 3, stnees o e e
and tir “coils, sepreseating the second RF. Your pranty to - et vk e vt S
and detector sta irections for bytiding, yout ‘
e placement of the various sckets and | GRS et Al L COMPLETE KIT st o s, gt
the audio amplifier components is quite | i i e s o Sy nding pos. i, wir,
simple, and will present no dificulties to the S e | | aTE e ks emaiing. compicto -
average constructor. The socket behind the s b
single condenser is for Tastuafons s palears RADIO PAR'TS CO., LABS.
the one behind the dou Bz RATORIES & South Austin Boulevard  Oalk Parik, .
s b R |_rzs cbtGee bieago, 1.

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

lenser-and-leak unit
e L
last socket and the right-hand cofl, and will

i
righthand cortier fof the detector fuie L
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RADIO
NEWS |

International
Magazine
The largest Radio
Magazine printed
in Spanish

sl

Circulates in 22
Spanish -Speaking Countries

1—RADIO INTERNACIONAL is
RADIO NEWS in Spanish, carrying 96
pages monthly of the latest radio devel-
opments—the best articles from RADIO
NEWS translated into Spanish and to
fit foreign conditions.

2—As it is the best Spanish radio mag-
azine, it is read and studied with eager-
ness alike by amateurs, broadcast listen-
ers, and dealers throughout all Spanish
countries.

3—140,000,000 is the population of
these twenty-two countries—a larger au-
dience than the United States.

4—They are now taking to radio with
the same enthusiasm that marked the
beginning of broadcasting in this coun-
try.

5—They are big and active buyers—
mostly of American goods, because they
are recognized as the best suited to Span-
ish American requirements.

6—When it is Summer in the United

States—Mid-winter holds south at the
Equator—it is their big Radio Season.

For General Information Write

Experimenter Pub. Co. Inc.,
53 Park Place, New York, N. Y.

Iﬂ.ii}'ﬁ%ﬂluy
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require oily. two short connecting
wi

The audio_transformer and the resistance-
coupling units then follow in natural order
around the back edge of the sub-panel. The
gt AF. tobe is in the:lefihand corner, |
where it connects easily with the phone jack
on'the front panel. The S
amperites are plain. The bindi
Qstributed along the extreme back edge.

WIRING DIRECTIONS

t is a good idea to drill and assemble
front panel and sub-panel as individual
and to put them together after as |
i work as possible has been done on
each. Much of the wiring on the sub-
panel, for instance, can be done most easily
with the front panel out of the way.

very

Panel view quency receiver.
Note the ity o o

a more or less orthodox circu ‘
faney_frills or unnecessary em-
It is highly stable and de- |

ined from it will

conclusively demonsteate.
lament wiring should be treated
The 0-hm rheostat, R1, controls the

o
first o RF. tubes; the S-chm
e_detector al One atlast
resistance R3 umm«ms e ﬁl.\muu of the
rst audio bulb; a second (R4), that of the
second audio balb; pile, RS, “mh regu-
Jates the last tube ‘a 2 size,
use it is conmected o a UX-AL2 tube
which o that much current
first lemnis _coil,
Uite e
posts; while its secondary is bridged by the
single 00035-4f condenger.  The primaries of
the other two coils, L2 and L3, are to
i Dlate circuits 'of the  frst and seeond
fabes, respectvely, and then to un St
“B” pos he secondaries lead to
SR B and i ot
former and through the grid condenser to the
atter.

The comnections of the double condenser
must be carefully watched. otors
(R) comprise one common sct of Slites, one

n them to the plus side
The iront set of
then connected to the G post
B "fhe scbond. socket; while the back ‘set

S2, leads similarly to the grid condenser at
ihe_third receptacle.
he audio amplifier embodies the best

features of systems by employing a
transformer for the first stage and resis-
tance for the last two.  The arrangement
furnishes signals of great volume ant
Condensers C1 and C2 are

JFOR 2 long time to come, there wil
not be evolved a more efficient cir-
cuit than that in the new Hammar-
Jund-Roberts Receiver

Ten_leading radio engineer:
vised it as their composite

it s & receiver, operating on only
tubes, which possesses the sen-
ity of a standard eight-tube re-
ceiver, plus a high degree of selec-
tivity ‘which minimizes interference.

five

And best of all, you can construct
it yourself, from the finest parts
known to radio, with results worthy
of any professional builder.

The cost, $60.80 (cabinet extra), is

only about one-third of the price of a
factory-built receiver of similar
quality.

Your dealer sells the famous Ham-
marlund parts for this receiver an

Tuning is simplicity itself. The can supply you with all the Mhu‘
\nlume and tone are ex- parts specified -:‘ e
c e receiver be- i How 1o Build _Ibdm,
e Butn fodior - which will be mailed on
the cone type of speaker, ammarlund et of 25 cons.

PRODUCTS
HAMMARLUND MFC. €O. 424438 W, 33 St New York
e FouNpaTIoN UNIT
PN, o

marhuad sm-m e T

Gueney Conden
ONIT ST New Ham-
marlund Low-Loss, Space.

Wound Cols,

uNIT
+

Radio o beauilul piece
B 2, BOICE-CRANE JUN:

Make your
cabinet with

locking capacities, while resis- \ W
nees R3, R6, nnd R7 are all 100,000 ohms, !?J&""mﬁ‘“‘ H,‘ ‘Z&fuy'”,?[',f?ﬁnl?f‘”fl’»?“cﬁ\»““?,h nﬁl'ﬂlr‘
and L 500,000 ohm: PR e e
five tibes are_standard e R
o BOICE Dept. 804-B,

S

Koberts Receiver, including

driliedand cndraved panel,
b Srews, st
S50 5t vour desior:
uNIT
Ly

|BUILD UILD STYLE INTO YOUR RADIO!

of furniture by bullding a handsome

TOLEDO, OHIO

this position is capable neither of
remain turated nor of provid-
i the proper plate circuit impedance: char-
acteristics to match a cone loud speaker.
The patery requirements are the usual ones
G-volt storage “A”, and 135-volt

OH, LADY, LADY! i

9 Circuits-1 Tuning Dial!

o exeh
S
o

Metee Wautlongth Band
Lot e near

KELLOGG WAVE MASTER

o e fr comaee doarlpiv fder o, 1D 1oy
o KEbLREE SwiTchs:

Adams St hica

WEST 1926 EDITION
Shows the Intest cireults, the newsst derelops
e i Yol 38 m’.u.,.mdm riee. Got
T ot e 1o v e
e Dl B, s, s and ugpies (S
i e iy Tt S

¥ 50% lass dend marmes of one oF mard

Sy e
BARAWIK 0., 102.145 So_Canal St., Chleago, U, 8. A-

Wats: “Why docs he aways spesk of
his wife as Old High Tens

Mike Ll has a high
frequency for charging everything.

[

Insure your copy reaching you each

month. Subscribe to Radio News—

$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.




Seven Years of Superiority
Kioma the original HEMU tubes
before the days of BCL;

Preferred by amateurs and experts be-

e the first popular receiving setwas sold;

Progressively improved in construction
and performance;

Made in he nevestand bes equipped
plant in Am

Get the Wnrld on Your Dial

With Myers Tubes

Low impedance, high amg lnﬁcz ion constant, high
Bl s
—impedance, resistance ot transformer coupled.

oAt Your Dester’

Tube Corporation

Cleveland, Ohio

inside snd. ot no’clomay

G

Eekigncts and builiers of
Rl Tubes.

Myers Radio

RADIO
INVENTIONS

Protected by U. S. and Foreign Patents,
MASON, FENWICK & LAWRENCE
Patent and Trade Mark Lawyers,

Washington, D. C,  New York,  Chicado

Established Over Sixty Years
—_—

wers, Tnc.. Parl Choster, X;

ot ¥
Sl Wt S5, kbl Tl
S, Waik Sew Yotk

v & YA o e Warsen

(" iiawis Co., New Onltans, L.
Tnsure your copy reaching you each month.
Subscribe " fo RADIO  NEWS—$250 'a year.

Experimenter Publishing Co.. 53 Pack PL, N.Y.C.

- The Doughnut Five
(Continued from page 1434)

3 Vernier dials,

1 Potentiometer 300- or 400-ohm,

1 Grid leak and mounting (2-mégohm),
Grid condense

2 By-pass cm\dtnmr: 0005-4.,

1 Battery swite

7 Bisdiog post,

2 Phone tip_jacks

1 Panel, 7x24x3/16 inches,

1 Sub-panel 7x23 s/m inches,

18 inches of br
Bus bar, spaghetti, il |
The sub-panel is secured to the ma

by means of angles made from picces of the
brass strip 4% inches lo t at a point
nches from o 505 oles stouid

be_drilled in each side of the angle; if the
Gl b e s o
tons are used, the holes in the 2-inch sides
S0 g e o the moutios
foot of the toroid; and both may be securec
to the main panel with the same two screws.

e sub-panel is situated two inches above
the bottom of the c; s feet
are fastened at the back corners, as shown

in the rear view

The audio frequency transformers are
situated between the toroids. These may be
secured to the main panel or to the sub-panel,
depending upon the size and method o
mowiting_provided by the make sclectel
Those used set_illustrated are fas-
et G et el Wl bl
thumb-screws which may be seen in the top

The tube sockets are next mounted, spaced
at u\\ml distances from one another. The

A vicw of the front o the Doughnut Five re

ceiver. Notice there are three condenser  dials

o Sijust, making the tuning of the ser rela:
avely simple.

arid and plate terminals should be at the
rear. ve amperites are mounted di-
rectly in front of the sockets main
Fanel bears, mothing but the. thres conden:

sers, the potentiometer, and the filament
The screws upporting_the sub-
el m in such a manner that

cate
they wil e hidaen by the dials,

Tor the sake of neatness, and to minimize
the chance of a short circuit due to some
metal object acaidentally getting into the set
it is best to locate all wiring under the sub-

As all arts are arranged in
ard sequence, following the arrange-
wiring diagram, the wiring

fiself s cump&\mtlve!v simple.
best to start by wiring the coils to

the condensers, and, then to the grd cir
cuits adio_frequency tubes, as the
feads of this portion of the set should be
m.ule as short as possible, and should be
a maximum distance from one

e platecircuits of

wiring may then be completed. S
ing_partiouar care to

imspection of the wiring
‘1 Anram =ho\vld be suffcient guide in arrang-

T A e P

This set is tuned in the same manner as
| any standard neutrodyne or tuned radio fre-
| quency set. If the first dial does not read
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SEVENTY
WHISKERS!

Don't let tube capacity
stop you from crystal-de.
tector clear reception.

Seventy “Whiskers"—silk

ions insure perfect satis-
faction
Nothing ke .

urn “ou, Wil ».n m
veurs. ay.
St s, o wrea

(Price $2.00)
SCOTT SALES CO.,

Add o Ferbend Wave T
 Radia Set and P

* corkmanship
i of the finest

==

DON’T MISS THIS BOOK

RADIO WRINKLES
ON SALE MARCH Ist

A complete book full of helps,
yrinkles, shorteuts to better recep:

tion. Hints on how to build good

Los B 1e o the o b e,

96 pages, 500 illustrations, large
e 9 x 12 inches.

PRICE 50 CENTS

Sold Everywhere
If Your Dealer Cannot Supply You
Write Direct to

THE CONSRAD CO., Inc.
64 Church St.  New York, N.Y.




Radio News for April, 1926

at approximately the same figure as the
others, try a_different antenna tap, Leave
the set on the tap which brings the dials
most nearly into synchronism.

‘may be found to oscillate at cer-
tain portions of the wave-length range. In
this case the potentiometer should ried
to control the voltage on the grids o[ the
radio frequency tubes. This potentiometer
will be found to serve as a volume control
as well.

Ii the set does mot give satisfactory am-
plification in the first test, try reversing the
turmmz]s of the doughnut coil primaries.
ues given for by-pass condensers,
grid cundms(r and grid leak are arbitrary,
and will vary with lhc tubes u:cd If the
Tesults obtained with. the original assembly
not perfectly satisfactory, try other
values for these.

E

 The Ghirard VIl

Super-Heterodyne
(Continued fmm page 1431)

probably be helpful here. The top lug near-
est the front panel is connected to the stator
terminal of the oscillator condenser. The
connection to the middle lug goes throngh the
tube panel to the plate terminal of the os-
cillator tube. The rear lug goes to the rotor
of the condenser. The front lug, at the
lower end of the coupler, goes to the A-bus
wire; the rear lower Jlig to the 000547,
oscillator grid conde =

e par en assembled on
the Lu])e .m(] front pands, do as much of the
\wrlng on these panels as possible before
istening them tngether Have the
soldering iron hot enough to make the solder
flow ireely; and be sure to make the joints
strong mcchaulcally The best_mechanical
design in any set is worthless i

nections are not properly made. Shape the
\\u't carn[ul!y, so as to make a neat job.

the excess soldering paste fr

(.A(]l joint with a clean cloth, after solder-

The wiring diagram (page 1431) repre-
sents the connections of the set m the final
form adopted. When the wiring is com-
Bt sl i & et i Sl
for in a set of this type it is very easy to
forget one or two connections.

TESTING AND OPERATING

When the set is ready for testing, set the
oscillator_coupler at full-coupling position
St the midget condenser at minimarn capace
ity. Connect the “A” battery first. Insert
the tubes and see that they light properly,
when the dlament switch is pulled il
out st be inserted (o
light the last tube: '\fm\ connect the

1y volts everything S
all right, connect the “B” haiteries to the
set. Start with 90 volts on the AF. ampli-

: ison the intermediate
around 45 volts on the

r phones,

ey sure that a loud
a are now ready to connect the loop.
It mmt have a center tap, and shoul
the broadcast range uf ‘wave-lengths. \\'htn
used with the 0.0005-f, condenser.
loop used by the authar for testing il
of 13 turns of wire, spaced 3 inch apart,
and wound in a square p.mmkc form with a
mean side length of 15 inches. A center tap
is prnndcd. Connect the loop to the set.
Reception for any station will be found at
a maximum when the plane of the loop points
in_the direction of the station received.
Now turn the wo d:fector_tubes up about
three-fourths of the way. Turn the oscil-
lator and LF. amplifier tubes up to about
half of full brilliancy. The last AF. tube
may also be turned up about 75 per cent.
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Amazing

Sucs{essg e\d '

CIRCUIT

Built with
Camfield Parts!

Never before has such widespread endorsement
been given any new radio circuit in so short @
time!" From all parts of the country letters are
pouring in telling of the wonderful results ob-
tained with the new Camfield DUODYNE CIR-
CUIT,—a circuit which prevents oscillation.

Build It Y If with
i e sie 95000

The following Camfield Parts are essential for
use in bmldmg the Famous DUODYNE CIR-
“UIT

mécld Duoformer Ki _$10.00
(Containing Three Duodyne Transformers.)

3 Type 886 Camfield Straight Line Variable Con-

ensers, ea X

pe 11 Carmtutd Bull Dog Grip Sockers,cach 65

Write Today for Your Copy of Complete
Descriptive Story

telling about the DUODYNE CIRCUIT and
Camield Parto—and how siniply and casily you
n build this set which

Dealers! o bringing such re-
Meite todayfox markable results every-
:m Eu‘"o"‘p’\‘r"nz et where! Send us the
mfield Parts. Give name of your radio

}‘:»,b‘e’if et
CAMFIELD RADIO MANUFACTURING CO.
829 HARRISON ST. OAKLAND, CALIFORNIA

LEARN THE CODE AT HOME

Dty
Bl o :umm.n
i Sheed, Trom T

NIGRAPH is not an exporiment. Tor more

ot i ents e i
NG RAPH as Do Saecistly sionted B the
“Caneges and Radio Seboot.

R e e b
THE OMNIGRAPH MFG. CO., 15 HUDSON s'rREl:r, NEW YORK CITY

1f sou own o Radio Phone set ond dowt Know the code—you are missing most of the fun

Tnsure your copy_ reaching you each month. _Subgeribe to Redio, News—$2.50 & year.
Experimenter Publishing Co., 53 Park Place,




Storage “B” Battery

12Cells, 24 Voltunits, Baioped with Sol

oo nerainat acid and leakage. Exb
vy ‘iaaa Jure. Hoavy ruicged plates. Bt with
1he sarme gars an 70 precision % the famous World
Radio A" Batter

Lasts lndeﬁmlely —_ Payl fur Itself

14 Rybber

oming from a good
et demands the best]

Tested and Approved
by Leading Authorities
The following aualited intitutons of meri have

foroved World Storage
$E08%0 Noms Eaberatones: Bopaias Sn-n:e Thetinits
of Standands, Popular Radlo Laboratorics, Eadio

~*Your s

Broadcast Laboratories, Radio Age ubummm.
fax. Inc, and others eaually fmportant.
S iptnd on - trled and BEyen STocls when Yo

Gecide on a World Storaze "5 Battory. Thousands

SEND NO MONEY

Just state number of batteries wanted and we will
Ship day order is received, Extra Offer: 4 batterien

Wwith order, Sav 50 percant et a tried and proven

battery of merit, by mailing your order in NOW!
ATTERY CO!

RY COMP: s

WORLD B,
1219 So. Wabash Ave..
it G, i e

I}%”i‘lo ‘..

Are Your Variable
cOndensers Dusty?

your  variable enee:
You can thoroughly, quickly.
safely and sasi h

LITTLE MARVEL
RADIO BELLOWS
Special rubber
damage Trom  con
SR e ot “the” L1

tip prevents
Fre

d_anywhere in
TS, upon receipt of $1.50
Money"Fefunded f ot satls
4, €, CHRISTEN MFG.
121 Dock S

TO JOBBERS AND DEALER.
WRITE FOR OUR PROPOSITION

s

ssure your copy seaching you each month.
Subsesive "to” RADIO  NEWS 5250 o year
Experimenter Publishing Co., 53 Park PL, N.Y.C.

Set the potentiometer at mid p By
turning this to the right you Foud Tear 2

abes_go into_oscil
rotate he oscilator dial if
cillator is perform-

urn the potetitiomeley 1o the
left until a click is heard, showing that the
L. amplifier has gone out of oscillation.
Kotate the loop. tuning conden
slowly, one division at a time, and o ay
position rotate the oscillator dial over an arc
of about 30 degrees in the vicinity of the
seiting of the first dial. It will be found
that the two dial seitings are very
alike for any station on both dinl
hen a station is brought in, adjust the
i i best operating point and move
e otiatiomerer 1o n might withis s shore
distance of the oscillation point.
tiometer and rheo:
very rarely when once s
oscillator rotor to the minimum coupling po-
sition cor it with no decrease in signal
Urcith i e by o ot
the midget condenser until the set is working
just below oscillation. These two parts need

nearly

never be touchidl When oce set
if8 e oecitair tabe is used, the coupler
ed somewhat,
voltages until
the best combination is found. The author

tas found that disant stations can be pull

asly if the second detector tibe Is
g down guite  the loop s ro-
tated very slowly while A ¢
Hon curva forcthe two diale: valng e |m|‘
specified, is given on page 1430.

The Experimenter’s Own -
.R.F. Se

(Continucd from page 1426) :

When under certain set
is made to operate as a ad-
Jusiment of the erid Jeak. 5, wil be found
under all conditions, this

feale must bc  adiisted o sult the tube
Lt ueslen Yo keaiod cone
diions, the ud)uazmcnl will be found most
critical. Change the value of the grid leak
it is found that the s into_oscil-
Iation with a soft hiss rather than with the
usual bang. When the detector circuit is in
thiscondition, the circuit can be brought
closer to the point of oscillation and hence,
the detector circuit will be at its most sen-
sitive point without spilling over into oscil-
Iation just when this condition is not desired.
When_you build this set, do not expect
to get the est of results jmmediately. . It
may take hours of adjusting

gonditions this
tor, the

pleased with its
dhis set il give you what might almost be
called a course in radio, because of the var;
ous features that you will find prominent
connection with it
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Eliminate
Interference

WITH THE

g [ffarsee

SWEETENS RECEPTION
lNCREASl’B SELECTIVITY
UTS DOWN STATIC
FEES Pt ‘.‘mi

At any radio dealer
write direct

FISHWICK RADIO CO.

131 CENTRAL PARKWAY,

CINCINNATL 0.

'RADIO TUBES

Repaired—Exchanged—

$l en or burned out mm o
AGO ELECTRI

\ B St O

PTbiishen

“SPARK
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E“Thillhl Years in the Dark B R d B
R Igfger adio Bargains

epp—— Than Ever Before

nl‘“)’ had hu‘m“t Pmcﬂml .n a :enw dm‘

New 1926 Radio Guide Free

h Englishman, in ,“pmmpw,,g mepm,m |

2w | A Message for Radio News Readers

n of artifiial am,«m ot B
B;

Shb

Aiate Rl e e \, stem for

e s f"‘“ OMETHING new has happened in the radio world, Readers of
Cairiatns whedes whevirhy o the Rapio Niws, Populae Radio, Radio Broadeat and ovher radio

current advances in this field caused Moore | magazines know now that the revolution that has taken place in

to revert at times to his earlier dream of radio is a silent one, but nevertheless a decided one. The i

seeing_electrically, and he recorded details, |

very interesting today, of how it might be | are really radical, despite the fact that

represented by the new circui

secomplished. Again, however, his backers | | they have not been heralded from the housetops. Hook-ups that repre-
cefosed to spend money on patents sent the last word in long range, selectivity and tone clarity can now
DEVELOPMENT OF THE MOORE LAMP be built by anyone, so simple are these newer ideas. One dial control,

In experimenting with vacuum-tube Tight- |
ing it was necessary to make lterally thoy- |
sands s of all shapes and sizes. In |
consequence there was much Dopular confu-

t what the “M:
was,  Some referred to it
single Tamp ever made, 250 fe
nd others as the smallest.

ser, one changeable coil, with from four to six tubes, the
BRI R e
you have only dreamed of but never heretofore realize

The New 1926 Barawik Radio Guide
just out) will give you valuable and au-
thentic information on the new develop-
m' describes only thirty-eight of these models, ments. It will put before you radio’s new-
in varous sages of devclopment, Some of | | est ideas and permit you to experiment and
these are drawn schematically do not | | build the circuits that are now “the thing”.
indicate the dimensions of the lan|p> tn “hm || To keep up with radio’s newest ideas, you

they seer, Same ik, MO St | | will ncd s new Baraik Radio Gutde,

ing, actually were a hundred times as lon RADIO’S NEWEST IDEAS
Moore was the first to \mlue ﬂ\c hn(h:rm

neglected, as worthless, neg: of the A free copy of this remarkable book is

Geissler tube, develop it into 4 hght source yours for the asking.

il lae fidi an prdinary g‘g“";;'j;gﬁ";)gfjf;{' Not only are these newer ideas explained

1895 were supplil wih a latge plate cec. | and illustrated, but you are given the op-

trode and a small v c. Moore notiecd | | portunity of securing these standard guar

it dhese caused rectincation of the al- | | anteed supplies at tremendous price reduc-

ternating current supplied, but as he was tions, at prices that represent huge s

interested in light, not rectification, he did
not attenpt to put this feature to practica]
use, It is remarkable, however, tha
anticipated not only the

to you in the construction, up-keep and per-

IL
our own radio set and those THIS COUPON

thd( you will build.

ihe modern flamenless rectifier tubes as § BARAWIK €O, 1021124 So. Canal St. Chicago

well : 1 . Fill in the Coupon Now 1§ ;S me sy cony ot sour e ‘Catalog and
he vacuum vibrator method of supplying
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alternating current.

From_the point of view of the radio
public, it is interesting to find in Moore's
notes the statement that current flows more
freely from hot electrodes, and that th
quickest to disintegrate. He had discovered |

res of electron flow in vacuum
tubes, now utilized in radio.

Moore made use of the fact, that hot
electrodes in his tube would disintegrate,
produce intense pure white light for a few
scconds or minutes. The record-breaking
pimmmph of Chauncey Depew, which ap

o the March issue of Rapto News
il e
small platinum_electrodes which vaporized
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upposed that the ideal of cold light would
o achieved by the use of some unique form
of EMF. wave, rapid_current
interruptions. After working this idea
for years, Moore was fm.xll;, convinced that
on the wrong track. He had pro-

by far the, most practical, means of

ng rapid breaks with his vacuum
vibrator, but the results were not satis-
ctory. So he determined to change his

whole method, and try
dynamic current
to get positive results.
PROVING ITS PRACTICABILITY
The third dark room was the vault of the
United States Patent Office, where he had
to demonstrate s lght before the examiners
would grant him a patent. The fourth was
one abaut 12 feet square, which became the
first room in the world to be lighted to
normal daylight_brilliance_with “artificial

six months he began

But lighting with dynamic cur-

arge number of vacuum tubes, each
134 inches in diameter and 7 feet 7 inches
long were distributed over its ceiling. _ This
room was on the fourth floor of the
building The third floor was
also lighted by these tubes, as were the halls
and steps leading down to the first floor. It
was the most elaborate vacaum-
tube lighting the world had ever known.
Moore installed in the basement of this
building a high-frequency alternator, shown
Fig. 2. This was the forerunner of the
alternators which were to replace spark and
high-power _trans-oceanic

e

These were cmmcrh(! in
parallel.  Each had two external
Tactl at the euds, about. 3 foot in lengih
It will be seen that they formed condensers ;
and that in combination with the inductances
each tube constituted a resonant cireuit which
would have to be tuned for best results. No
transformer was used, and the generator was
designed for one million crests per minute.

LU e con e o e in radio_to
deliver a wave of about 36,000 meters. In-
et Moore sdvised. several prominent radio

inventors, who called upon him
laboratory for information about vacuum
vibrators, to discard the idea as he had done,
the high-frequency alternator
Tor_radio
The ncctssm of keeping his work before
p d_Moore to exhibit at the
vics Fair in Boston shows
the model parlor and its lighting arrange-
ment. C{vmparu[ with the ornate fixtures
that were the rule in ordinary carbon lamp
lighting at the time, this room makes an
unusually pleasing appearanc
By 1906 other inventors had learned of
the occasional marvelous sensitivity of smal
vacuum tubcs, Moore had repeatedly sug-
gested the possibility of their use in wire
fess. One of the objections, most frequently
raised sgainst bis uggestion was the sup-
P ssity of keeping the gas at a con-
fo it pressure. Moore fad struggled
for a long time with the problem from his
gwn point of view and interest, lght Finally
he solved the difficulty for tubes by
means of the “auto-magnetic s e
THE “BREATHING TUBE"
ig. 4 shows the mechanism of the valve,
which is designed to keep the pressure in
tubes, some hundreds of feet in length, con-
stant” within one ane-hundred-thousandth of
an atmosphere! Tt consists of a block o
carban welded into the wall of the tube, and
ugh to admit gas slowly. Normal-
e
but when the current flowing
o the tube changes From the normal

value, indicating a change in gas pressure,
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the electro-magret o energiaed, lnv.erlng the
surface of the mer
catbon “block to. be. uq)umd Sor
moments until enough gas is abso
bring the Dressare. back. to. nomal.
process continues at definite  interval:
about a minute average tube, and
caused some wag to call it “the breathing
tube.” The title is an apt one, as the tube
breathes in a_manner quite comparable to
that of animals.

Moore installed such a tube in the lobby

rbed m
Thil

of Madison Square Garden, where it re-
mained for many vears. While conversing
with Stanford White under its brilliance

Moore recalled the wisp o light which both

witnessed about twelve years before, in
e first demonstration in the vault of the
dison company. An insignificant beginning,
by faith, had gr notable scientific

own into a
and_economic achievement.

tie mext day aa serview between the

two men resulted in Moore's making,

presenting to de Forest as a maﬂe Dn)-
Tessional courtesy, severa or radio
use, controlled by a similar vacuum feed

or “breathing” d de Forest was stil
working at the time with his famous
ted tomato can” over a gas fl

He
fie sacuum regulator was

Speseiary o ks
The

cat tube which Moore had installed
in the-Garden wasslbp elliin: Knatthiand
ga illzgt white light mueh more
Powertul than the old carbon famps the

Tty catag bl wak Ohly smehti what
it ha  was the most triumphant
demonstration to date of the value of the
unique lghting systen
ikt bpioreiboase s e ol
Efectric Light Association in 1896, he had
discovered that impurities in the alcohol used
to rinse out the tubes had been the cause
his early models. This had
s of research and
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to find suitable, materials to

he light. Many d_gases

were teed, bt i the catordinary sl was

found,to be the most practical gus-combina-

tion for use in the la

alone was e e et Uk e
den.

THE LONG TUBE

C. L. PARKER

PATENTS

Hundsook i
Pt

il Tnvemeions. o Sont Spon peerse

This tube marked the entry of 3 practical
commercial model. All vibrators had been
eliminated. The tube was operated direct
from a High potential transformer housed
in a steel the terminal
ot it et i concealed
within the box, so that no possible danger
could result from accidentally touching the
tube. The instant it was broken the cur-
rent would cease, so installation was
practical and fool-proof in eves

Soon the long-tube installations became
commonplace. One could ride on a Broad-
r from the Battery to Central Park
evening, and have at least one long
tube in sigh he combined
ot e pro-
Vided & tube four miles. in fength. giving
brilliant white light at a fraction of the cost

unsatisfactory vellow light from the old
carbon filament Tamps

ome amusing incidents are part of the
history of long-tube installa During a
circus i the Garden, for example, a giraffe
was greatly entranced by the sight of the
tube, thought it good to at, and proceeded
to take a bite. The xplosion was
Sartling, and caused confusion among. the
animals, and the circus-goers as well. An
under-water_tube millon-dollat per
aquarium_at City cast a_similar
i over. n unwary, shack, wh also took
a bite, with about the same results.

W
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ers forever from the tyranny of night and
of dark days. The world at last had a
standard of color values, and the Moore tube
has reigred supreme ever since for this pur-
The creation of this lamp gave Moore
isfaction, for he remembered an
day in the Edison plant, years before,
yhen, he had confided to the ‘great mwm.
his dream of producing, some day, a light
that would be cqmvalcnt of daylight. “WI e
the matter with my light?” Edison asked.
“It's too small, too red, aml too hot,” Moo
replied impulsively. his criticism was
fustiied and his dream had come tru

Fig. 5 shows onc of the il o
matching installations, in the plant of the

wooden shoes which he persisted in affecting
during his whole lifetime,

SUCCESS ATTAINED

Much of Moore's success was due to
leadership. He was able to hold the admira-
tion of his employes, and many of them re
mained with him for years, later achieving

own reputations as scientists. To
Messrs. Warner and Porter, Moore gives
special praise and commendation.

The Madison Square Garden installation
started a period of financial success and ex-
pansion which continued some time
Offices were opened in New York City, and
were visited by the foremost. enginecrs. and

many public figures of the day. Edison,
Westinghouse, Colonel Harvey, nd Josepl
Leiter were among the visitors. Moore was

so pressed with invitations to speak at
various gatherings that he had to decline
most of them. He published several epochal
sing the
Frankin "Institate in Philadelphia® was

awarded the John Scott Medal
Movre soun extended his early idea of
electric writing to electric script, using his
as soon

as that shown in the accompanying 1lluslrar
tion of the front of the World building

The success of the American ms(allatmvvs
caused the formation of many foreign com-
panies for the development of the Moore
light, and created an international demand
for mbers.” Over a dozen were
sent abmad 10 educate the foreign workers.

Thus was reached the height of develop-
ment 01 “‘HS particular invention, Moore’s
first great ideal. It has since taken its

1509

The Benjamin
A REAL
Straight-Line Frequency Condenser

Logs evenly over the sweep of the dial in exact ratio with the
broadeasting frequency sicps. Eliminates bunching of stations 1nd
increases selectivity
e e et amety unpolished silver plave,
‘made with the precision of a watch, to last a lfetime.

Patents Fending

Benjamin Benjamin Tuned Radio
Cle-Ra-Tone Sockets  Frequency Transformers

tube noises by preventing Iy
e e an

Patente
v,
oy 21611

tions into microphonic dis
ances Fou s rt pace wou
.—“float” it above the base gmen sxlk mmlauon
S0 abrorb il shocks and jars  hearet ap air
“Push” e-Ra- dielectricconstruction. Thehigh-
‘one Sockets are for standard est type of inductance. Singly

T
UX and WX tubes.
Sold through Radio Jobbers and Dealers Everywhere
Send fr fll iformatin o dhese and athes Beniomin
i e e i
Benjamin Electric Mfg. Co.

120-128 S. Sangamon Street, Chicago
247 West 17th Street, New York 448 Bryant Street, San Francisco
Manufactured in Canada by the By Electric Mfs. Co. of Canada, Ltd., Toronto, Ontas

place in the history of scientific
and has been mpcmdm by the smaller and
r tungsten fila mp for every-
s il Divaluable s souces
of pure white light; and is widely used in
Jants where color is an important factor
in manvi;\durmg Furthermore it seems al-
most certain that in the future some form of
the Moore lamp will again ceme forward, as
the scientific search for cold light progresses.
The present efficiency of tungsten lamps is
still low in comparison with the ideal light
and the luminosity of gases seems to offer
a promising path for future experiment.

An_acticle entitled_“Contralling Power
sod Motion by Ratic” soneared in the

1
f

{

B

The Editor regrets the omission and t
s oppors wiedge the source

Which many’ n\' he’ Tacts presened. in
our aricle were dra

atest industry of all rme. Quickly, easily
‘\l.mmnc mﬁ 2 poiens ot yon
Sallisbren or mechioics opcrators.
id,fasinating fics on fand or sea

l ¥".lkh.YOU B HOME ARADIO EXPER‘I'

o tion—you

ly 5 EhorE lm::. No n K k“: unem‘?ce g;ﬁ‘ei&’n‘z dl-:v' cbnsn‘r_\\ of
o previous e e daiuny condizic

it il i . B methods
s

Write Today #2s

.. Mokt Rad o A1 ASSOEIATION 0 FAMERICA, eat, 514 4510 arowesd Av. i

Become a bigoay mani the gre
Sn it at Bomer you ca

UVE ot ith THIS
DETECTOR !mub\e “eliminator —ALWAYS LIVE

n T[BYI]R x

{ROLL THE PERFECT" Unmourics Crvsel on
5 catewhiskers 100% CONTACT $1,
EoMEOER: 5 LR
EOVITZPATRICK, 5300 Jocisen Givd: Chicags

Fecutas,* Wria
‘Flease send.namos of ond'or maro
ot

BARAWIK CO0., 102-145 So_Canal St, Ghicas

mongh.  Subscribe to Radig News—:
Co., 53 Park Place, N.

Insure your copy reaching you
Experimenter Publishing




Radia News for dpril, 1926

OPPORTUNITY AD-LETS

Follow these advertisements every month.

columns.
ified advertising rate tweaty-t

accreiited zdvernsm[ age

Class wo cents a word for each ingert
e Narse and addrees muse o Included at tho shove mg. ‘Cash
ncy. No advertisement for

e
10 words accepied.
fo

‘misleading

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLlCATlON
EX: ek,

PERIMENTER PUBLISHING CO., INC., 53 Park Place, New Yor

n per cent discount for 6
A1l Classificd sdvertisements wniess piaced by an

r the June issue must reach us not later than Apri

Reliable advertisers from all over the country offer their most attractive specials in these

issues, 20 per cent discount for 12

Agents Wanted

Chemistry (Continued)

0ld Moncy Wanted

and gt salos. Erery owner
D St ot ST, e o145 W
Sty iy e g i Wi iy
Snciiean Moogram Loy D 158, Hask O T
ntsod Genuine Gold Leat Letters arsone can put on

e deman. © Fies

2"V e, Chicuko.

o, 122

‘homical Apparatus catalon. 1000 lluations -
e oot “Ft acesoumie oy 00 o
Eaieators Satarisls Co., 618 Kast Fist St Chiearo

Educational

Mler—Jom Tabber Tepale for tires

b and
Iiation s 1 saving of over 800D

it Sl i Skt 2o

i o e Miror e i, 1

b o, Por parieuaee hw

o Bt s i Tees Samote ddress Amadon Rubber
B o g, Fhadeonie; T

gert 01
gt pat
$i¥ve weents,

160 il uetion Nores T ™
Gl Ry 1 e
L. ey i Tool Cov, Biseteld, bl

AGENTS: §11.80 0l i ivnes (Send e sworm o)

i b el a1 o s
ies, "Spata.Sin will o Mssachee Textilo. Compars

T Cinclanatl, Obs
Bia Mongy 1 very e buss gold initial for
[T S R e R e
s Rampls e ” World Sonsgtin, Dept. 3. Newiok

e Wanted, Vo erantecd vadlo tbes with I
SR st B A i S S
Lol US540 Vin' Clen-DeForet adto Ca, Great

Tatest .

e Fad Loud Spesker.
Tailo

D
it e Tt S0 KEE, ot SRR
TR Sertt, PR,

e S,

Architecture School

nted—guildin

pe e R
Eafbics wna steady ork

00D,

FryneE, T, o homrin e

S onbone s Kot eizh

kW train aou By il e

Frini plans o show Jon hove o
5 inta'the £3.000 1 $1

R i o
o Letiin, Bloe
et “EHinte it
i St., Chicasn, T

Canege,

Used Correspandenco Sehool courses sare over Tl
el SATEROMIIRe S I H Ry bt
Blidonts Blchango, Dept. 4, 4 West 420 SE. New Vork

Help Wanted
tives Neoded. Everywhers, Travel. Txperience un-

Dot
nercny Wrlte, Georee Wakner, fommer Goveriant Do
e, Tong rosaua, N. ¥

Fireman, Trakenan

ity for $130-8300 e o
n Hheeon 397 Railway

i, Mg Cor O el i
ok St o,

Bk

60, wanting o qualify for Govorn-

‘"“Tu““""'sx',h, i v,
Wiite, Mr. Gament. 5t Lodis, St Tmmediately.

52 to 500 4 o Bunirede of 011 or 004 ol
Koo S e

i
Iy BeNery v, *'Sema 108 for

Nt 0 el Kool T et breet
e o iy s, Claske Coln Compans. 14 Sur

R

Patent Attorzeys

Inventors—Should weile for our Free Guide Toaks an
e of Tmanton, Bk Sfore Siosing iventions
s i seteh o

"o o, tavsaton (o our e e
L ione e Hicied N
i

B T

3 vans 522 Niih, Wastington, D 0.

Patents,  Send drawing or model (or_examination and
et to Pt ity sng Bkt e
sk el sepuis, ““primpiss * assure

A Ceteman, atend Tavper, o136 Biree, R,
Whitthatin, Bt

Patents—3ty ts I initallments,
i T Wler; Washingion,

Treo personal adrice

Patents—Send for form “Evldenco of Conception”
TR Wi P e s, Tfopaton frt.
Tt and - Allwivo, Reglatered Fagent  Atiorneys 1
e Suadts’ i Carian, 908 Gurey ., Nashington

Dslawnrs tneseporator, Chactors: Tecs Small; forms.  Clis.

.Gl 901 Orange 8¢, Witningicn, Del.

Insects Wanted

Summer and ¥l gathortngbut-
Phauinielr s ik

o work. With
S Eon 10 et (o
“Procgectus hfore. sondine b

ot spond
2 "
{4

atams) formy st

e, "o Sl Dealer T ets, ST 45, Sz
1 Ran Vs,

Learn Chomistry at DT 0 Conor Siownemoted
cabenle Sl Wil il fachSou. "0l home
Sy Coyapandance:course T Jou 16 take & pos

£ or Tull DaEe: oo pade 1181 o Rhis Tz
e Tt of N Kok B W rkded, Ko S5

Boys—Get o_threc-oot madel_scroplane free. Wt to

e o, o Huribut Ave.. Detrotts Mieh

Builders School

e Big Tay Fiod— -
i
ey

a Builder
ko Bitnte,
Bikiness o st o

S0 L0 R & o o more” N atar it sout
o bt bl oty o o A wnein
Eala i g rererowiin ooke: e o ks
e Brints’> Sriual Tite. Print Plans and Catalos sent
tee. en How Guckly and cashly you will learn this 13-
ng B et T RS e 1 i
S ke el e v, Sond for fres Dooks and e

Teind Plans tonast
it

ooy Tamnich Sehoot Tor Faltaers
20t 8, Chicago, .

Business

Miscellaseous
Skideriken Tt Button, kune e Foek s
Lot "Speukers, | Eaterimeats K Bleceie” o
Eiter, Now York Chy

copathi and Troxhenio praparations <eot postoatd 1o
."\va of e wad rid. Manual and hooklots free. Halsey
Skl A Chichin, T ahed 155,

Maotion Pictures

Fiims for Toy Mashines, Hari Mix Chaptin. Comolot
sorle alh ee? 50

B0 g
Slemonts, “renn.

Sy S ot ey 816 Dot
Deparimen

onaren i,

Motorcycles, Bicycles

o Amertes

PatentSonse—As oog ot iho ol s "
E i

o i ot i
il

Patents
Invenions  Commereialized,  Patenled or woatetad.
el RRRTSR G, Wl R

Personal

me—Tctn cur elub—make soqua
o ol afedons
antas ity Mo

bt Tt
mand’ Co. “Bept. o4,

Printing Outfits and Supplies

a1, stationers,_elrealars,_paer, et

ol S 557 Tob Proses 312, $55 Toaey 3130
i
Fror

int
compite o
s s,
o etalo pree,
riden. “Com

e
bie proe st cent” Write
o, vaper, s Company, A1,

Radio

Moro Batteries. Tuild sour ovn B Tatters Flimin-
Biirint $1:00 plot nestase stamo. Chas. Rormuniell,
TR S New Fork City

o
irw

Build  Lifetine 0" Battry. Use better ¥aton cles
et e et ione, B ity patrs - Sample el 10
e, Vaut M, Woodbum, Orefon.

s lson Storuze T Taters dlements
e Vi, T oty o foy i T 13
it mcded foF 00 ol Oler nov. . Farker. Fesbod

reo Bosk. Start Iittls Mall Ocder Business. Dier, 000
cortind et e -

Resprsile manifighyce vaots competnt men 1o manas
it 500wy i low 5
o eenton 1t o iy, " aaress Sanrer, S5

Forst Rithes Bidz. Toenton, N. 3.

Do lvels_Wotor Attachment until_yon et
oSt Sl Sl e o, Bt Gl
Rin

Musical

T
v | B e ST o g
: T, X
- Chemistry
0ld_Coins
G Gert B oowam 0T o
Brguiv, Rew Fok | 2o T SBEE ST U0 Nl o o,

Eemieat Tneituta ot Newt York. 64 0.
it

06 Norman Shults, Colorads Springs, Cola.

Atuater-Kont, Gresley. Fada, five tube roclrers, spealc-
et e kT S e e Sl
dny.* Gamett St ake ork

Radie Faps wanted o el stantard sl appurats. 0. A
Tonerts & Ca " TRG Broadas: New York 1o

Salesmen Wanted

et e o e b

e

e 5 s patd anganare in
o Company, Afshatsctaring Enghusers, Beckennars, Eog-




Radio News for April, 1926

Step into
the
limelight!

Surprise your
friends with a
Mastery of
Mystery
B e ko
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surprises and novelti
POPULAR MAGIC contains thousands of
simple, _entertaining ricks,
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whole boak full of mystic spirit novelti

ompiled from

Buy a copy or order direct.

PRICE 50c

Compiled by the Staff of
SCIENCE and INVENTION
under the direction of
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Large Size Book 9x12 inches. 112
Pages—Hundreds of Illustrations

Sold by All Newsdealers

Published and Distributed by
EXPERIMENTER PUBLISHING Co.,
Inc.

53 Park Place New York, N. Y.

Special Lt'bmry af Information

ADIO PATENTS
TRADE MARKS
JOHN B. BRADY

Patens Lawyer
Wasl

Ouray Building ington, D. C.
Cable address Telephone:
RADIOPAT Main 4806

a N fo St
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WHOLESALE RETAIL

15 East 40th Strect, New York City

Every Radio Fan
should have this book
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RRY F. DART, E.E.
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The Bradleyohm is used as
standard equipment on the
Acme B-Power Supply and
‘most other B-Battery elim-
inators provided with volt-
age control. Silent voltage
control is thereby assured.

Genuine Allen-
Bradley Products
Sold in Checkered Cartons

How to Get Extra Voltage Taps
from Your B-Eliminator

ANY radio receivers are provided with several

B-battery terminals for detector, amplifier and radio
frequency tubes. To provide the extra voltage taps from
B-battery eliminators, such asthe Acme B-Power Supply
unit, is a simple matter. The diagram below shows the
method of connecting the necessary Bradleyohms and
condensers.

A Bradleyohm No. 10 for the 67-volt connection and a
Bradleyohm No. 5 for the 90-volt connection provide
marvelously smooth control over a wide range for these
terminals. The condensers may be larger if desired,
especially when used with audio-frequency taps. The
standard Bradleyohm in the eliminator gives sufficient
range for the detector plate voltage. Your dealer can

supply you with Bradleyohms

and condensers. Try these con-

= nections tonight and improve
3

your receiving set.

25

Mail the Coupon

for Literature

PRINTED Y GILES PRINTING €0., LONG ISLAND CITY



UT a:Magnatron into every socket of your radio

set. Your set will know the difference —and
you'll notice it, too, by the thrill that comes with
truly lifelike radio reproduction. Clearer music,
greater distance, longer life; all these Magnatrons.
will give you. Quickly you will agree that Magna-
trons are the best friends your set could have.

The most modern laboratory methods and equip-
ment, the finest materials and painstaking precision
enter into the making of every Magnatron.

The DC-201A, the DC-199 (large or small base), the DC-120
(adry cell power tube),and the Rex (for B eliminators) sell
for only $2.50. By the way, write the Connewey Electric
Laboratories, Magnatron Building, Eoboken, N.J.
for your free copy of “Pot Pourri—a
snappy review of mirth and
music’.

1o faslors, stoch for Pacifc
i
e Ll

Los Angeles, Calif.




RCA
Loudspeaker

MODEL
100

the boom of bass notes. Get
nessof highovertones.
e your set rare tone quality with
this RCA Loudspeaker. Itis particu-
larly adapted to sets thar use
the new power Radiotrons.

Radio Corporation of America

New York Chicago  San Francisco

RCAW Ldspeaker
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