How ¢to0 Build a One-Tube Receiver
for use with a Loud Spealkexr—

angd_
How to Build the Loud Speaker
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BY AIRPLANE
OR
MULE-BACK

There's a radio station
in Honduras, six thou-
sand feet high, upon a
mountain top. They use
Radiotrons there, high
power Radiotrons, for
transmission. More
than once in an emer-
gency, the Radiotrons
have had to be delivered
byairplane. Usually they
are carried up the rough
mountainside by qule-
back.

These great Radiotrons
cost a few hundred dol-
lars apiece, and as not
many ‘spares” can be
kept on hand at that
price, each one must
performexactiy to stand-
ard—each one must be
sturdy of build in spite
of its delicate accuracy..

The laboratories that
design these high power
transmission tubes de-
sign the Radiotrons you
use. The same factories
muke them. The same
test laboratories cest
them. RCA produces
the tubes for all sorts
of high power transmis-
sion and lcarns from
these tubes many a les-
son of making and test-
ing that gives you a
better Radiotron for
your receiving set! Ben-
efit from this experience
by using only genuine
RCA Radiotrons, no
matter what #3p¢ of tube
you use.

RADIO CORPORATION
OF AMERICA

* New York Chicago

Saa Francisco

RCA-Radiotron
Y | MADE BY THE MAKERS OF THE RADIOLA
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NEW?

Evercady Layerbilt
“B” Battery No
486, the Heavy-

Duty battery that

sels.

should be specified
Jor all loud-speaker

ented

The Layerbilt pat-
construction
revealed, Each igyer
is an electrical cell,
making
contac! with its
veighbors, and fill.
ing all available
space inside the bat-

axtomatic

tery case,

DIFFERENT !

For greatest economy all loud speaker sets
require the new Eveready Layerbilt ‘B’ Batteries

IT wWILL pay you, in convenience
and reliability as well as in dollars
and cents saved, to use this re-
markable battery.

The reason for the Lveready
Layerbilt’s surprising perform-
ance lies in its exclusive, patented
construction. No other tattery
is like it. It is built in flat layers
of current-producing elements,
making practically a solid block.
The layers make connection with
each other automatically, and
occupy all available space inside
the battery case. Tayer-building
packs more active materials in a
given area, and makes those mate-
rials produce more electricity.

Every loud-speaker set should
use Heavy-Duty batteries, for
they alone ofter economy on mod-
ern receivers. \When you buy new
“B” batteries, be sure to get the
Heavy-Duty size, and remember
that the LEveready Layerbilt has
proved to be the longest lusting,
most economical of all Heavy-
Duty batteries.

Our laboratories are continu-
ally testing batteries, and in all
our tests we have yet to find a
battery that is equal to the new
improved and radically different
Eveready Laverbilt “B" Battery
No. 486. The development and
perfecting of this remarkable

www americanradiohistorv com

battery is an outstanding battery-
building achievement. It is the
result of many years’ experience
plus the facilities and resources
of the pioneer manufacturers of
all dry cell batteries.

NATIONAL CARBON CO, Inc.

New York San Francisco
Unit of Union Carbide and Carbon Corporation

Tuesday night is Eveready Hour Night
—9 P.M,, Eastern Standard Time, through
the following stations:

wram—Cleveland

wwi-Detroit
woN-Chicago

weaF-New York
wIAR-Providence
WEEI-Bostorn

wrac-Worcestrr woc—Daven por?

WFI-Piiiladel phia Minneapolis
wor-Bu flalo WCCO{SL Paul
WCAE~Pittsburgh KSD-S!. Louis

wsar~-Cincinnati wre-IVashington
woy—Schenectady
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Counterphase - Eight

1—REJECTOR STAGE.
For Selectivity.

2—SIMPLICITY.
One Selector.

3—VISUAL INDICATOR.
Each Set Calibrated.
4—UNIQUE CABINET DESIGN.
Controls Concealed When Not In
Use.

5—COUNTERPHASE CIRCUIT.
Covered By B-T Patents.

6—LONG RANGE.
Recognizes No Superior.

—TONE.
Equal To Any Reproducing
Instrument Known.

8—SUPERIOR WORKMANSHIP.
The B-T Standard.

I_ ERE are a few of the features of the

Counterphase-Eight.
them is enough_to command your atten-
tion. Combined in one Receiver they
account for the performance which has
caused so many users to write enthusiastic

Any one of

testimonials.

If you are interested in Radio you eannot
afford to pass up the opportunity to learn
all about the Counterphase-Eight. We
have prepared the 11th Edition of our
booklet “Better Tuning” for those who
want to know the whole story. It’s yours
for the asking. Use the coupon.

Page 22{

No guess work with the B-T Unit

It is on sets using power tubes that a
B-Eliminator is needed and economical.
Unless the B-Unit delivers sufficient volt-
age the main purpose for which it is used
(better reception) is defeated.

knobs to turn—no varmhle resistances.
You simply "Elug in” on the front panel
according to the number and kind of tubes
in the set. The correct voltages are auto-
matically delivered at the toueh of the

The Bremer Tully Unit delivers the correct switch. Price complete with Raytheon
voltage without guess work. There are no tube £49.50

r— — —

Other B-T Products

Power-Six Kit for the home con-
structor.

U X A Sockets, Dials, Con-

densers, Output and Audio

I Please send me the 1tth Edition "‘Better Tuning
MANUFACTURING CO.,
Transformers, etc.; also de- I
L

I am interested in [J Counterphase Receivers, Power-
Six Kits, [0 B- Power Unit, O Parts.

(Print. Name)

. ] 520 So. Canal St.,
seribed and discussed in 11th 2> it

l
Edition “‘ Betler Tuning” . _ 1

Chicago.
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A PAaGeE WiTH THE EDITOR

IN the next issue of PoruLar Rapio
(for April) will appear an innovation
that the editors have reason to believe
will prove of exceptional interest and
value to all classes of readers—a greatly
expanded list of the outstanding broad-
east features for the ensuing month.

* *

Tuis forecast of what may be prop-
erly considered as “gold star” events
{which has been published in condensed
form in this magazine for several
months) is being carefully compiled
with the special assistance of the broad-
cast stations; the dates, the hours, the
stations, and the designations of these
features as established by their sponsors
will all be listed for ready reference—
and will be augmented by personal
items about the artists, the program
sponsors, the station directors, the an-
nouncers, the composers and by other
details of outstanding interest.

* *

WHeEN the February number of
Poruvrak Rapro made its appearance on
the newsstands with its artiele “Will
Radio Kill the Wild Savageries of Jazz?”
by ILarl Reeves, we discovered—not
greatly to our surprise—that we had
stirred up what is euphonistically de-
scribed as a “hornet’s nest.”

* *

THE effect thatthe hroadeastingof jazz
has had and is having upon the sales of
sheet mste, phonograph records and
piano rolls is, apparently, little less
than devastating; if broadeasting hasn't,
killed jazz, it has half killed it—if the
reports that reach us are correct.

" * *

“QOur experience supports the con-
clusions reached by the author, that the
too frequent repetition of music in
Lroadeast renditions operates to de-
crease and in some cases entirely de-
stroy the sale of sheet music, records,
and piano rolls; also that the life of any
popular composition, if it is broadcast
au all extensively, is shortened at least
fifty percent,” reports Jerome H. Rem-
ick & Company of New York, one of the
largest publishers of sheet music.

* *

WanLg from Mr. 1. C. Mills, Chair-
man of the Board of the Musie Pub-
lishers Protective Association, comes a
mare comprehensive report. He writes
in part:

* *

“Rapio broadeasting has had a tre-
‘mendous cffeet upon the music publish-
ing business gencrally. While, on the
one hand, it undoubtedly brings to the
attention of millions of people with
much greater rapidity than was pre-
viously possible the merits of any cer-
tain work, on the other hand, through
the constant broadeasting by hundreds

of stations of any work in which the
public evinces an interest, the taste and
desire for it is so quickly satisfied and
satiated that almost lLefore any com-
mercial reward can be reaped by the
composer, author and publisher of the
composition, the demand for it has
faded almost to the vanishing point.

* *

“In 1924 a tremendous interest in
radio programs depreciated our general
business nearly fifty percent. In 1925
the effect was somewhat less notice-
able and during 1926, though the gross
sales position has been improved, in
order to accomplish this the production
of a great many more compositions with
the resulting vastly increased overhead
has been found necessary.”

* E

It was inevitable that the eomposers
and publishers of jazz should seek to
obtain at least partial compensation for
their losses from the broadeasters. Ex-
agperated rumors of the fees paid for
radio talent—rumors which the ubiqui-
tous press agent perhaps unwisely has
made no effort to stop—have created
the impression that there is “big
money” in  broadeasting. And the
creators of jazz are at present engaged
in an effort to get their fingers in the pie
and to extract some plums in the form
of royalties.

* *

ThE subject is of such importance,
not. only to the composers and pub-
lishers but to the broadeasters and to
the radio public, and is so fraught with
misconceptions, as to justify an un-
hiased investigation by Porunanr Ranio

beginning with the collection of some
authenticated facts. Readers who have
such at their disposal are invited to
submit them to the Fditor of this mag-
azine.

* *

O~ _page 112 of the January issue of
this magazine appeared a short item
that told of the “first case of vandalism
directed against a broadeasting station,”
when the eable leading to the antenna of
WRNY was maliciously cut during the
broadeasting of a Jewish religious serv-
ice.

* *

Turs item inspired an anonymous
reader to posteard in: *“This is to inform
you that the antenna of WRNY wus
cut during a Jewish performance by a
rabbi'd fan.”—Which is our idea of a
perfeetly terrible pun!

* *

THE attitude of the Actor’s LEquity
Association in forbidding its members
to participate in the performance of a
play that is brondeast—even though the
broadeasting is picked up direet from
the stage during a regular performance
before an audience—except upon the

www americanradiohistorv com

payment of a bonus of one-eighth of
their weekly salaries, has been subject
to criticism not only by the radio fans
but by many of the theatrical profession
themselves.

* *

Just what effect this broadecasting of
one play, “Wildflower,” had upon the
paid attendanee (and few can deny that
a large audience benefits not only the
producer but the aetors as well, is re-
vealed in a statement recently made by
the well-known advertising man, Wil-
Jiam H. Rankin, of New York.

* E

’

“WHEN we were called in,” reports
Mr. Rankin, “the play was having a bad
slump and box office receipts had fallen
off seriously.

* *

“Hector FurnpeEr wrote a twenty-
minute talk, selling the play. He gave
these talks himself, and immediately
afterward the play was broadeast from
the stage. At the end of the play the
announcer said that anyone who had
listenced in on the radio and who went
to the box office during the next week
and bought a ticket would be given an
autographed photograph of Edith Day,
who was then starring in ‘Wildflower.

* *

“Tug next day 500 people bought
tickets, as the result of the radio pub-
licity., From that time ‘Wildflower’
played to full houses. Kvery day people
crowded to the box office; many of them
had to be tokd there was a standing room
only.”

* *

Bur as we stated in the January issue
of Porvrar Rapio, the broadeasting of
a play direet from the stage is probably
of greater value to the producer and to
the actor than to the hroadeast listener,
and the ban imposed by Equity is more
likely to hurt than to help the very
people it is designed to benefit.

= *

For the experimenter the coming
issue of Porurar Rapo will contain
two contributions of partieular and
timely interest.

* *

Oxg article will give the complete
constructional details of the new Brown-
ing-Drake set—contributed by the in-
ventors themselves,

* *

Tur other article will tell how to
build the new SC-11 receiver—which is
a development of the popular SC re-
cciver deseribed in the Mareh, 1926
number.

Fditer, Porurar Rabilo
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New 32-Page Booklet
Giving Information
Usually Knoun Only
to Expert Set Builders

L’ P
Inco 8y DVBriiIn COwnOLNSIR CORROAATION J
— e s ——

ust off the press!

Every radio set contains from one to a dozen fixed conden-
sers. Do you know what they are for? Do you know how to
test them to see whether they are working properly? Do you
know that there is a way of changing the range of your tun-
ing condensers? —-of getting greater selectivity —of improving
the tone? All through simple applications of fixed condensers.

The Dubilier Condenser Corporation is now supplying
radio fans with a complete and authoritative explanation of
the correct use of fixed condensers.

You have often envied the man who could look over
your set and by inserting a small fixed condenser some-
where, greatly improve its tone and operation. Do this
yourself. Perhaps some defect in reception that you always
thought unavoidable is due to imperfect condensers.

Besides telling you all about fixed condensers, this new
booklet will also give you the most recent information
on power amplifiers, filters and battery eliminators. Send
10 cents in stamps or coin for your copy.

Dubilier

CONDENSER CORPORATION

4377 BRONX BLVD., NEW YORK, N. Y.
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Improve Your B-Eliminator

with Allen-Bradley Resistors

WHEN you build a B-Eliminator, be sure
that your kit contains BradleyohmE
for plate voltage control and Bradleyunit-A
for the fixed resistors. Then you will be
assured of perfect plate voltage control.

PERFECT F%ED RESISTOR

This solid, molded fixed resistor
has no glass or hermetic sealing in
its construction. It is a solid unit,
molded and heat-treated under

2
1

Bradleyohm E

This oversize variable resistor is
used as standard equipment for
accurate plate voltage control by
leading B-Eliminator manufactur-

ers. The

high pressure, that is
scientifi-

not affected by tem-

: perature, moisture | callytreat-
and age. The end | ed discsin

===l capsaresilver-plated, | Bradley-
- — M and can be soldered | ohm -E
a8l without affecting the | provide
o accuracy of the Brad- | stepless,

noiseless, plate voltage control, and
the setting will be maintained in-
. definitely. Ask for Bradleyohm-E.

leyunit. By all means, use Brad-
leyunit-A when you need a fixed
resistor in your radio hookup.

Always insist that Bradleyohm-E and Bradleyunit-A are
included with your B-Eliminator kit. You then will be

assured of perfect voltage control.

ALLEN-BRADLEY COMPANY
276 Greenfield Ave. ] Milwaukee, Wis.

'EHEHEIMﬂ-++¢¢$—W'}++%++H+W¢+W¢$Mﬂ-+ﬁ%$M'ﬂ-'ﬁ-}{"ﬂl%ﬂiiﬁ%#w-ﬁu"

Write for
2 Bgekn Folder
FVERT 08 T Giving Seven
B-Eliminator
Hookups.

Wiring dingrem ix shown above

.Use Allen-Bradley Perfect Radio Devices®
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Build Your

LC=2.7 Receiver

by the aid of

Popular Radio

SIMPLIFIED
Blue Prints

Easy, Quick and Accurate

PopULAR Rapio believes that this
new circuit; which is the outstand-
ing contribution of Laurence M.
Cockaday to the experimental set~
builder for this vear, constitutes not
only one of the most important ad-
vances that has so far been made in
the radio art, but that it is distin-
guished by a tonal quality—par-
ticularly in the lower registers—
that is unsurpassed.

This receiver embraces the 14
points of an ideal radio recciver to
meet the demands of the average
man’s requirements.

1. A quality of reproduction that is as
nearly perfect as possible;

2. A cabinet designed to blend har-
moniously with the finest sur-
roundings;

3. Consistently good performance with
a minimum of care and attention,
once the set is installed;

4. A tuning control 8o simple that any
one may operate the set without
special instruction;

5. A selectivity adequate to eliminate
interference from stations on ad-
joining wavelengths;

6. An ability to operate on any type
of outdoor antenna or with no an-
tenna at all;

7. A capacity to operate on house
current or batteries. as desired;

8. Adequate shielding of parts;

9. A power amplifier and output filter
to supply ample volume without
distortion;

10. A construction that provides for
the use of nationally known tubes
and parts that are easily obtainable
in any locality;

11. A non-regenerative circuit;

12. A simple construction with a min-
imum of adjustments;

13. A sensitivity adequate to provide
good reception of distant programs;

14. A fool-proof construction

By using PoruLar Rabpio Sim-
lified Blueprints in building your
.C-27 Receiver, you ean save time,

eliminate the possibility of error,
and make your set exactly like the
laboratory model (see page 313),

If your local dealer cannot su ply
vou with Blueprints of the L8-27
Receiver, they will be sent post-paid
upon receipt of $1.00.

A full description of this Receiver,
with detailed directions for build-
ing, was published in the October
1926, issue of PoruLArR Rabpio.
Send 35 cents for a copy.

We also have Blueprints of The LC-8enior
Power Pack. The LC-Intermediate Power-
Pack and The LC-Junior Power-Pack which

were designed to operate The LC-27
Receiver.

POPULAR RADIO

Service Bureau 34-B
627 West 43rd St., New York City
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Licensed by
Rider Radio
Corporation

Pat'd

5-2-'16
7-27-'26

AT

“Phasatrol’

A true balancing device for
radio frequency amplifiers

PHASATROLS are the latest
achievement in radio frequency
amplification and can be installed
in any radio frequency set in a
few minutes—no technical knowledge
or skill is necessary.

PHASATROLS simplify turing, stop
radio frequency oscillations and distor-
tion, enable your tubes-to work at maxi-
mum efficiency and prevent them from
radiating interference to your neighbors.

At your dealers or write direct.
Write for hook-up circular.

Price, g o
$2.75 Pt

Dept. 22, 175 Varick St., New York, N.Y.

o Swion unerar () B rmie— 1]
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MIRGAP

SOCKET
“ft Gets That Last Mile”

See That Gap?

The difference it makes will surprise
you. It holds the tube capacity to a
minimum. Makes your set more easy
to stabilize. Prevents feedback and
inter-coupling through and over socket
material between grid and plate. You
can prove this by replacing present
sockets with Airgaps listening in
before and after.

At your dealers

Or Direct Postpaid on receipt of price
or C.O.D. if you prefer.

U. X. or Standard Type,
6oc Each

Airgap Products Company
8 Campbell St., Newark, N. J.

l

|

IN NEW YORK CITY

Where confusion reigns in the air and station overlaps
station on the tuning dial of the ordinary radio receiver,
the R. G. S. Receiver, in a recent two hour test, brought
in sixteen local stations without ‘‘cross-talk.”” But that’s
only the beginning of the story. The R. G. S. Receiver

= |during the short period of this test, pierced thru this
'heavy barrage of locals to fifteen distant stations—and

still there was no trouble with “cross-talk.”” The actual
results of this two hour test are recorded in the log above.
We claim that this is meeting modern broadcast con-

ditions—and meeting them CONCLUSIVELY.
o9

For a demonstration of this receiver, write

today giving us your name and address

and the name and address of your dealer.

[ 2]

R. G. S. RECEIVER

Grimes Radio Engineering Co., Inc.
285 Madison Ave., New York City

[ ]

DEALERS: Write for Complete Merchandising [ nformation

Y .
%ﬂu For Mo erN{X=) BrOADCAST Connmonm
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UNBEII EVADLE /

“Jhis MuLtivawvE operates s Ser
on the LOUD SPEAKER

EMERSON

STANDARDYNE
s MULIIVALVE

MULTIVALVE

Patent
Pending

T RECEIVER

ONE MULTIVALVE EQUALS MANY TUBE PERFORMANCE

HINK of it! With one EMERSON

MULTIVALVE and the Standar-

dyne Multivalve Receiver you get
both local and distant stations with
ample volume and amazing tone ON
THE LOUDSPEAKER! Is it any wonder
that this marvelous combination, the
EMERSON MULTIVALVE and theStand-
ardyne Multivalve Receiver have aroused
such tremendous interest and enthusi-
asm wherever they have been intro-
duced? Here is a one tube set which with
one EMERSON MULTIVALVE will out-
perform many of the multiple tube

radio sets now on the market. You must
HEAR this amazing combination with
your own ears in order to appreciate it.
The EMERSON MULTIVALVE is an
outstanding radio achievement. The
Multivalve is a seven element tube hav-
ing a 201A filament, three plates and

three grids. It can be used with dry cell

or storage batteries. Operates on 5 volts.
Draws only !4 ampere. In Multivalve
you find detector, radio frequency and
audio—all in one. Fits any LIST PRICE

standard socket. Can be used $6 50

with many standardcircuits.

Standardyne Multivalve Receiver, List $25.00
The Combination, List $31.50

Complete kit of parts to build
the Multivalve Receiver, inciud-
ing drilled panel, sub-panel, etc.

$19.50

DEALERS: Surely you can’t afford to miss this
unusual opportunity. Big profits await you.

Write or wire for our proposition TODAY.

EMERSON RADVAL CORP.

Exclusive Licensees and Manufacturers

L[) 25 West 43rd St.
%ﬁ

New York City

A

X
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Kadel & Herbert

Interesting in Its Technical Features as
Well as in Its Human Appeal
“I would like to write u whole story about Porvrar Rapro. T will only say, houw-

ever, thal I read it every chance | get and find il most inferesiing, not only froma
technical standpoint bul from the human slandpoini.”

(*"ROXIE")
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From a drawing by Artuur Merriek for POPULAR RADIO

When the World’s Motive Power Is Collected by Antennas

Seience may discover a new form of radiant energy and invenlors may design machin-
ery that can harness this force and put it to work—to run our factories, to heat and light
our homes, and lo drive air, sea and land craft al incredible speeds.

WWW.americanradiohistorv.com
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Radio in 1950 A. D.

Some of the amazing possibilities that are visualized by a world-
famous scientist and inventor—

O the workaday experimenter in the

field of radio, absorbed in the prac-
tical problems of the next immediate
advance along the path of discovery,
imagination is a working tool.

But the imagination of the experi-
menter soon finds itself beyond the
bounds of radio phenomena; it ranges
out into the realms of the ether. Radio
is but one small step in the exploration
of an infinite progression of vibrations
which quickly get beyond anything but
mathematical calculation.

This earth of ours is literally bathed
in radiant energy from interstellar space;
it bowls along on its way fairly immersed
in seas of cosmic force.

“We have actually succeeded in our
lifetimes in finding more new relations
in physics than had come to light in all
the preceding ages put together, and the
stream of discovery as yet shows no
sign of abatement,” says Dr. R. A.
Millikan, who is himself playing an im-
portant part in it all.

Let us for a moment speculate upon
some of the possibilities and probabilities
that lie ahead of us—basing our specu-
lations not upon n.ere fancy but upon
the accomplishments of the past in the
new field that radio has opened up.

One of the most important is the
possibility that some day we may learn
how to draw electricity from the upper
air in amounts to suit the individual
need of the moment.

Some day it may become possible to
build and maintain eonductors ten

DR. LEE DE FOREST

miles high, with a series of antennas to
gather in and store up the vast energy
that exists in the form of enormous
potentials between the upper atmos-
phere and the surface of the earth.
When that time comes we will be able
to utilize this exceedingly high potential
energy for performing work for man-
kind. If this power were harnessed,
local power stations could be established
wherever desirable to supply large zones
with electricity and power—and the
human race would be immensely wealth-
ier.

When that time comes any one of
us—the manufacturer, the railway ex-
ecutive, the newspaper owner, the elec-
trical engineer, the farmer, the house-
wife—ean get power with ease. Ques-
tions of warmth, of light, of transpor-
tation—age-old problems fundamental
to human progress—will cease to exist.
Never again will we be bhothered by
speculations over the time when our
reserves of coal and petroleum would
be exhausted, as they must, some day.

To speculate further:

We may discover a new radiation
which follows the surface of the earth.
Or perhaps some other form of radiant
energy will be brought to light that can
be directed in intense streams as accu-
rately as a man plays a hose. The nozzle
of such an imaginary hose located on
the Atlantic coast and with its streams
of energy directed due west across the
United States, may furnish energizing
power to airplanes that will thus be
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made capable of many times the speed
now possible; a thousand miles an hour
may well be within reach. We may
cross the American continent after
breakfast and lunch on the Pacific
coast—and return in time to dine in
New York! Or we may cross to London
in 3 hours. Indeed, streams of energy
may be played in whatever direction
that there will be traffic; we may liter-
ally go “rolling down to Rio” between
luncheon and dinner!

Mammoth planes may then travel
far above the storm belt as we speed
across the sky; disturbances of the air
would mean no more in that case than
international boundaries. And how long
will international boundaries be re-
garded” as important when London is
practically in New York’s front yard
and San Francisco out by the garage?

The electrical frequencies used in
radio, which have become a common-
place in our hives at present, are about
a million times greater in cycles per
second than the audible frequencies
upon which humanity had derended for
communicatinn for thousands and prob-
ably hundreds of thousands and pos-
sibly millions of years. The speed of
light, as is now generally accepted, is
about the same as for radio waves, or
approximately 186,000 miles a second.
Now comes Dr. Millikan with a new
ray that is said to have a frequency
10,000,000 times that of the highest
light rays—and light waves constitute
the fastest phenorena that is percep-
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tible to the human senses! This new
ray goes around the earth some 75,000,-
000 times in a single second!

What is the use of trying to put such
a frequency into terms comprehensible
to the human mind? And, conversely,
why regard anything in natural phenom-
ena as “inpossible?”

These ‘“‘cosmic rays” discharge the
electroscope cven though it be sheathed
in lead, which we know is not possible
even with the X-ray. They have a fre-
quency [,000 times greater than that
of the X-ray. When the clectroscope is
plunged into water with an absorption
coefficient equal to the atmosphere
above it at that point, these cosmic
rays show the infinitely tiny wave-
length of .0004 angstrom units.

Only a vivid imagination ean gain
even a relative conception of this!

But even within the band of the high
frequencies used in radio there is ample
room for speculation and for develop-
ment,.

The short. wave for transmission and
reception is receiving a lot of attention
and may help us over some difficult
places. The transmitting amateur ex-
perimenters may properly feel that at
last they are coming into deserved rec-
ognition. The “short-wave beam’ offers
a fruitful field to the constructive and
experimentally inclined radio enthu-
giast.

It has long been evident that a de-
pendable means of directing waves from
2 or 3 neters up to 50 meters without
fading, bending, or defraction, would be
a great advance in radio.

Only a slight amount of power in
kilowatts is required to operate on these
short wavelengths. They may be sent
out at a diffusion angle small enough
8o that the sender can at least control
their direction to a considerable extent;
this factor gives a (legree of secreey
hitherto unattainable. The more this
directional factor is developed, the
greater will be the secrecy that can be
obtained.

We probably will hear mueh of over-
coming atmosphere troubles and dis-
turbances by nieans of the short wave.
We have been seeking a solution of
static—or “atinospherics,” as the Ing-
lishman calls it—at the receiver for the
past twenty-five years. Progress along
this line is steady, if it does seem rather
slow,

By using the photo-electric cell and
boosting its sensitiveness many thou-
sand times with the audion tube, we
ean now transmit pictures and writing
by radio.

Transmitting pictures, however, is
not. true television.

When we can sit in a darkened
theatre or in our home, in New York,
and watch on the sereen the movement

of the holiday erowds in Chicago, or
when Chicagoans can see a New York
theatrical performance on the screen;
when we can see the seals disporting
themselves on the rocks off Golden Gate
Park in San Francisco; when the film
magnate in Manhattan can actually
oversee the work of his directors on
“the lot” at Hollywood, or a congrega-
tion in an American church with its
own cyes can view the Pope celebrating
mass in the Vatican—when any of these
experiences actually come to pass, then
we shall have true television.
Mechanical difficulties in the way are
great, but the necessary “‘speeding up”
processes are being studied and slowly
evolved in scientifie laboratories. Physi-
cally, television—the ability to see over
long distances—is perfectly possible,

I (T SN

Some Day We May
Be Able —

To eliminate static;

To “‘sec by radio,” to attain
true television;

To run the clocks of the world
by radio impulses;

To draw electricity from the
atmosphere and to put this
power to work for man;

To direct streams of radiant
energy that will drive air-
planes at tremendous speed.

S e T R T

but the transmission and reception de-
tails are complicated and need further
working out.

It is easy to let imagination rove—
and whatever we imagine may come
to pass almost before we are aware of it.
I am ready to agree that television may
sometime come—and what a marvelous
stride ahead civilization will take when
it does!

What may soon be done in the regula-
tion of watches and clocks by radio
seems of more immediate interest.

It is possible, even at this date, to
use a simple receiving set for this with
a relay which corrects itself once or
twice a day, or to adjust the escape-
ment in watch or clock so that it will
register an impulse from a master sta-
tion every second or two. This is actu-
ally little more than the Western Union
Telegraph Company is doing now with
myriad clocks which are electrically

WWW.americantadiohistorv.com
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operated and regulated. An impulse is
sent by wire every ten seconds. In the
case of our watches we should doubtless
have to arrange to pull these from the
pocket at a prearranged moment—
say on the hour or half hour, or oftener
—and hold them steady in a certain
posttion.

There is no reason why the desk
clock in one’s office should not be thus
kept accurately on the second with
Greenwich time.

Meantime some of the most vital
advances in radio will conie in develop-
ments of broadcasting. One day soon
the ordinary audion (or vacuum tube
valve) niay be used to extend the hear-
ing power of the human ear around the
globe—to enable us to listen te audible
sounds anywhere else.

Think, for instance, of listening in
on a tiger hunt in India, or on an ele-
phant hunt in Africa~—or on a Henley
regatta in England! Or of hearing the
balls elick on the gaming tables at
Monte Carlo, or the sounds of war and
all that goes with it!

Broadcasting is already becoming
highly specialized and will become more
80. We may now listen in on Congress
or State legislatures in their sessions;
we are beginning to be taken into the
homes, the clubs and the offices of pub-
lic men and women.

1t will be hard on the politicians when
their constituents generally have this
check on what they do and say, but it
will make for a realization of pure
democracy such as no nation has ever
had.

One pleasure we have now in some
measure we shall ere long have much
nmwore of—the radio drama,

Instead of listening in on bits from
plays, striking scenes or even-n whole
act, why not both hear and see the
whole play by radio? Or sporting
events?

I belicve, also that radio is destined
to play a big and significant role in our
scheme of education.

Even now the radio set is no uncom-
mon thing in schoolrooms, but real
radio schools are coming—a system of
education in which nmueh of the in-
struction will be given radio, with a
curriculum specially arranged with that
end in view, That will mean more than
schoolrooms where receiving sets are
installed; it will mean that students can
then receive such educational advan-
tages in their own home towns or even
in their homes, as no single college or
university can give them now,

Radio is developing its own technic
and, instead of being an afterthought,
will be a leading thought in the prepara-
tion for any event where the medium
of expression isx vocal or instrumental.

(Continued on page 279)
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Fr madrawlng by Arthur Merriek for Porauan TLanio

When Radio Permits Us to Look In as Well as to
Listen In on the Rest of the World

The time is approaching when receiving sets will be regarded as a regular part of the

physical equipment of our schools and universities; many of us may yet see television “

apparatus similarly installed for “looking in”’ nol only upon class-room demonstra-

lions but also upon explorations in foreign lands, legislative bodies in session and
workd-events of interest.

www americanradiohistorv. com
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Frem 2 photograph made for Pororar Rabio
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TESTING THE FINAL MODEL OF THE RECEIVER
This piclure shows how the completed laboratory model of the receiver looked during the final
test on ils operaling characleristics. In the foreground may be seen the multivalve; this tube
has made possible the remarkable resulls oblained with this receiver.

HOW TO BUILD

T he Univalve Receiver

Here, at last, is a stable one-tube receiver that will operate a loud-
speaker satisfactorily on local stations without the use of erystal
detectors or microphone amplifiers. The circuit was developed to
utilize the new multi-valve—a single tube that does the work that has

heretofore needed several tubes.

By A. J. HAYNES and LAURENCE M. COCKADAY

Cost oF Parts: Not more than $40.60

HERE ARE THE PaRTs THaT WERE UsED IN THE LABORATORY MODEL OF THIS RECEIVER—

A and B—Hammarlund autocouplers;

C and D—Cardwell SLF variable con-
densers, .00035 mfd., equipped with
Cornell etched vernier dials;

E—Karas Harmonik low-frequency trans-
former;

F—Thordarson low-frequency transformer
2 to 1 ratio;

G—any approved battery switch (Carter
switen illustrated);

H--any approved automatic filament con-
trol, .25 amp. (amperite No. 1A
illustrated);

I—any approved miea fixed condenser
with grid-leak clips, .00025 mfd.,
(Elcetrad condenser illustrated);

J—any approved mica fixed condenser,
.0001 mfd. (Electrad condenser illus-
trated);

K—any approved miea fixed condenser,
0005 mfd., (Eleetrad condenser
illustrated);

L—any approved grid-leak, 4 megohms
(Polymet grid-[ﬁ:ak illustrated);
M-—any approved small single-cireuit
jack (Electrad jack illustrated);

N—balcﬁlite front panel, 7 by 15 by 3/16-

inch;

O—harcliwood sub-base, 7 by 14 by ls-
inch;

P—bakelite binding-post strip, 1 by 9 by
3/16-inch;

le Q21 Q3v Q4l Q5v Q6 and QT—BDY ap-
proved binding posts, marked Ant.,
Grnd., A Minus, A Plus, B Minus,
B Amp. Plus, B Amp. Plus, respec-
tively (Eby binding posts illustrated);

R1 and R2—small brass brackets;

S—Benjamin vibrationless socket.

rienced amaleur, however, will be able to pick out other reliable makes of instruments which have been approved by PopuLaR Rapio

q The list of parls givern above includes the exact instruments used in the sel from which these specifications were made up. The expe-

and which may be used with good resulls. Bul we recommend that the novice follow the list, as the diagrams in this article will tell
him ezactly where o bore the holes and exactly where to place the connections. 1f insirumnents other than the ones listed are used, the
only change tha! will be necessary will be the use of different spacings for the holes that are drilled in the sub-base for mounting the
instruments. To any reader who has difficulty in oblaining any of the parts which are necessary in making up these model receivers
ond power units, PorULAR RaDi0 SERVICE BUREAU, 627 West 43rd Street, New York City, will gladly assist in seeing that his

requirements are promptly supplied.

WWW.americanradiohistorv.com
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ERE is a new set that employs only

a single vacuum valve (or tube)
with which local reception at full loud-
speaker strength is possible!

This is accomplished by the use of
the new Multi-valve, a vacuum valve
that takes the place of all the tubes in
an ordinary set.

The design of the receiver incorpo-
rates one stage of high-frequency ani-
plification, a detector and two stages of
low-frequency amplification.

No crystal is used in the sel; all of the
amplification and detection is done by
by means of the single valve.

The circuit used is a new develop-
ment, incorporating the little-known
but highly efficient shunt reflex that
eliminates all of the howls and squeaks
that accompany the more common
form of reflex circuits.

The apparatus chosen for use in this
set was carefully picked with the proper
electrical constants, so that the maxi-
mum volume and the best tone quality
of which this system is capable might be
obtained.

In initial tests on this receiver, list-
eners, who were invited to hear it, were
both mystified and surprised at its
performance, for while an ordinary one-
tube receiver furnishes only enough
volume to operate headphones, this set
gives good loudspeaker volume.

The wiring diagram for the receiver
is shown in Figure 1.

How to Construct the Set

When all of the instruments and
materials for building the set, as listed
at the head of the article, have been

. 53 E'_.n-uc- e i -

A VIEW OF THE SET FROM THE REAR
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s et il =

Ficure 1: This view shows the general arrangemeni of the instru-

menls lhal are mounled on the wooden sub-base gnd on the panel

itself; notice that the lnudspeaker jack is connected to the binding-post
sirip in the rear.

procured, the front panel, N, should be
prepared.

First, cut the front panel, N, to the
correct size, 7 by 15 inches. Then
square up the edges smoothly with a
file. The centers for boring the holes by
means of which the instruments are
mounted should then be laid out on the
panel, as shown in Figure 6. A con-
venient method is to lay out all center
holes on a piece of paper the same size
as the panel; then the piece of paper
may be fastened on the panel and the
centers marked directly on the panel
by punching through the paper with a
sharp, pointed instruinent.

AN END VIEW OF THE RECEIVER
Fioure 2: The meihod of mounting the coils, condensers and the bind-
ing-post strip are shown here as seen from the left end o:{ the Univalve-
receiver; note the flexible connections to the valves

www americanradiohistorv. com

If all the holes to be drilled are first
started with a small drill, one-sixteenth
of an inch in diameter or less, they can
be more nearly centered.

After the panel, N, has been prepared,
the two condensers, C and D, should be
mounted on it by means of the flat-
head machine screws that come with
the condensers. Figures 1 and 3 show
the position occupied by these two con-
densers and by the switch, G, which is
mounted at the lower part of the panel,
N, between the two condensers, C and
D.

Next, attach the two vernier dials to
the condenser shafts and the construc-
tion work on the pane! is completed.

The next job will be to cut the hard-
wood baseboard, O, to the proper size,
as given in Figure 5, and to mount
cuils A and B. These are fastened to the
baseboard, O, by drilling two holes
directly through the baseboard and by
eountersinking the bottom side of the
holes, so that screws may be inserted
through and fastened into the brass
legs that are used to mount the coils.
Be sure that the holes are countersunk
deep enough, so that the heads of the
screws will not project beyond the
under surface of the baseboard.

Next, mount the vacuum-valve
socket, S, by means of two screws and
nount transformer E and transformer
F. The other instrument to be mounted
directly on the baseboard is the auto-
matic filament control, H, which is
mounted by a single serew. The con-
densers, I, J and K, and the grid leak,
L, are supported by the wiring; this job
may be left until later.

Next, prepare the binding-post strip,
P, as shown in Figure 7 and mount
the seven binding posts, Q1 to Q7 in-
clusive, in their proper positions, £s
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7o ANTENNA

70 GROUNO

THE PICTURE WIRING DIAGRAM

FigurE 3: The insiruments, in the above diagram, are drawn in aboul their relative positions
on the baseboard, panel aud binding-pos! strip. The heavy white lines show exactly where lo
run the wires in wiring up the receiver; the dotled lines runming lo terminal 6 on coils A and
B merely indicate the uire runs underneath the coil. The connections that run to terminals G,
Pi, G2 and P2 of the multivalye should be mdrde wilh flexible wire. Al the boltom of lhe dia-
gram will be found the connections for the “A” and “B’’ batteries as well as for the anlenna
and ground. All of the parts in the diagram are designated by the same leliers that appear
tn the tert and other diagrams and in the list of paris ol the head of the article. No (rouble
should he experienced in wiring the set if this diagram is earefully followed
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THE SCHEMATIC CIRCUIT DIAGRAM

F1GoRE 4: In this drawing the three sels of elements within the lube are elearly shown to-

gether with the proper connections. The first sel of elements on the left are for the high-fre-

quency amplifier; the clements on the ertreme vight are for the lasi stage of low-frequency
amplification. The middle set of elements are used as a detector.

For the benefil of the experimental set builder who may prefer to assemble the Univalve Receiver from larger dingrams than can be

reproduced within the limiled space of these magazine pages, a set of simplified blue prinis in actual size have been prepared.

This set includes (1) the working drawing for construction, (2) the panel layoul, and (3) the picture wiring diagram, in ad-dition

to (4) the schematic circuil diagram and the complete list of parts wsed in the laboratory model. If this set of blue prints cannot

be obtained from your dealer, it will be furnished upon receipt of a remillance of $1.00 sent to the POPULAR RADIO SERVICE
Bureau, 627 West 43rd Street, New Y ork City,

THE WORKING DIAGRAM FOR CONSTRUCTION
F16ORE 5: The ezact size of the sub-base with the exact spacing for the coils, transformers
and other insiruments are given here. The arrangement of the connection block on the sub-
base 1s alse tndicated.
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HOW TO DRILL THE PANEL
Fiaure 6: The exact posilions for the holes that are used lo mount
the instrumenis are given in this drawing. The sides for the holes should
be delermined by examining and measuring the instrument shafts or the
screws thal are lo fil in the holes.

shown in Figure 5. Also fasten on the
strip the jack, M.

Then mount the binding-post strip,
P, on the wooden baseboard, O, by
means of the two small brass brackets,
R1 and R2.

The constructional work is now com-
pleted and the set is ready to be wired.

How to Wire the Set

The design of this set is such that the
wiring of the grid circuits and other
critical wiring that carries high potential
currents, is made extremely short and
is isolated from other parts of the cir-
cuit. Infact, this idea has been em-
ployed throughout and the leads are
so arranged that the shortest connec-
tions may be used. The set should
therefore be wired with bus-bar.

Either a tinned-copper bus bar or an
insulated bus wire such as ‘‘Celatsite”
may be used for the connections. All
connections should first be shaped so
that they will fit; they should then be
soldered in place.

The wiring that goes to the four upper
terminals of the multi-valve should be
done with flexible “Celatsite” wire.

Start the wiring on the baseboard, O,
by referring to the picture wiring dia-
gram in Figure 3, putting in place all
wires except the four leads that go to
the two variable condensers, C and D,
and the two leads that go to the switch,
G.
When vou are ready to connect the
leads to the four upper terminals of the
multi-valve, cut them to approxi-
mately the right length and solder lugs
to the ends that go to the valve, so that
these may be inserted under the bind-
ing posts of the valve when the set is
ready for actual installation.

Next, attach the front panel, N, to
the baseboard, O, by means of three
flat-head screws inserted through the
three holes already drilled in the panel,
into the edge of the baseboard.

Then, wire up the four leads to the
variable condenser, C and D, and the
two leads to the switch, G.

This completes the wiring and the
set is ready for installation.

How to Install the Set

Insert the receiver in a standard
cabinet for this size of panel and con-
nect up the batteries to the binding
posts, as shown in Figure 3. Next in-
sert the multivalve and attach the leads
to the extension terminals G1, P1, G2
and P2. The antenna and ground
should also be attached to the proper
binding posts on the receiver. The set
will work with almost any type of an-
tenna.

Next, attach the cone reproducer by
means of a plug into the jack, M, on the
binding-post strip, P, and the receiver
is ready to function, provided the
vacuum valve.is in position and prop-
erly connected. The reproducer that
was found most successful with this re-
ceiver was the Rola cone; the character-
istios of this cone seem to suit this form
of amplification best. In tuning in the

Gy
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receiver, the switch, G, should be set
on the “on” position, which lights the
filament of the valve; then the two dials
connected to condensers C and D,
should be rotated so that the stations
are brought in. The volume is controlled
by setting the first dial, C, slightly off
resonance in cases of very loud local
stations. The condensers are of the
straight-line-frequency type so that the
dials will read near 100 at high fre-
quencies and near zero on a low fre-
quency.

The coils, A and B, are equipped with
a small screw that varies the coupling.
These screws are designated with arrows
in Figure 3. By revolving them, the
primary coils may be brought out at a
distance from the secondary or close to
the secondary coil. These coils should
be set according to local conditions
where the set is to be used. When they
are set ‘“‘way out,” the receiver will be
very selective, but when they are set
“close up,” the receiver will tune more
broadly and the volume will be in-
creased.

If the set is to be used at a distance
of say ten or fifteen miles from the local
stations, they should be set close up.
Also the lead marked “X,” in Figure
3 should be counected to terminal
No. 3 instead of to terminal No. 1, if
the signals from the stations are not
loud enough when the set is more than
fifteen miles from the station.

The condenser, K, is used in series
with the antenna to add to the selec-
tivity; but in tuning in at greater dis-
tances than actual local reception, this
condenser may be short circuited; this,
again, will increase the range. These
adjustments of the coils and the varia-
tion of the wire “X,” from one terminal
to another need only be made once when
the set is installed. For ordinary local
conditions the conneetions given in
Figure 3 will be found satisfactory in
most cases.
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HOW TO MAKE THE SMALL PARTS

F1GURE 7: These drawings give the dimensions for the bakelite binding-
post strip and for the brackels that are used lo fasten i lo the baseboard.

www americanradiohistorv.com
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Courtesy New York Flectrical Seclety
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A SCIENTIFIC THIRD DEGREE THAT USES ELECTRICAL APPARATUS

In conducting an investigation by this new method the examiner iz seated al the end of the

table, facing the reader; the *“*criminal’’ is at his left. The others are assisiants operating the

electric devices which record the oulcome of the lests. Radio devices, says Mr. Elway, might
have been used instead in making the various measurements.

THE COMING REFORMATION OF ‘““THIRD DEGREE” METHODS RY

Ghe "RADIO DETECTIVE”

Experiments with highly-sensitive electrical apparatus reveal the
consciousness of guilt to the inquisitors of the police department.

T HE famous “third degree,” still

sometimes administered to crim-
inals by unscrupulous detectives well
arnied with elubs and brass knuckles, is
rapidly vanishing from American crim-
inal procedure. Toomany citizensbelieve
that even criminals deserve treatment
as humane as that which we demand
for animals.

To replace the old-tinie brutal ineth-
ods of eliciting confessions, seience is
offering what has been nicknamed the
‘““psychological third degree.” Tests de-
vised by modern psychologists and de-
signed to trap the suspect into unwary
or unconseious admissions of guilt, are
applied to everyone under examination,

By THOMAS ELWAY

even to witnesses not suspected of
actual complicity. Electric apparatus
is used largely in these new tests.

At a recent meeting of the New York
Electrical Society, a Society famous in
that metropolis for the novelty and pop-
ular interest of its programs, Dr. A. P.
Link, of the department of psychology
at Washington Square College of New
York University, described and dem-
onstrated some of the new electro-
psvchological methods for science's
painless variety of the third degree.

The high point of Dr. Link’s demon-
stration was the commission and de-
tection of what he called a “sample
erime.” Three persons selected from
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the audience were sent from the room
with sealed instructions. After leaving
the room these persons determined by
lot which one of themn was to be the
“eriminal.”” The unfortunate holder of
the evil lot then opened his instructions,
which told him to proceed to another
room in the building and commit a
“robbery.” To add interest and verisi-
militude, the instructions informed the
amateur robber that if, on his return
to the auditorium, he eould coneeal
from Dr. Link the fact that he was the
one among the three who possessed a
sense of guilt, the sum of money in-
volved would then remain his own. It
was real money. An incentive was thus
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provided for success in concealing the
guilty knowledge.

The crime successfully completed, all
three suspected persons returned to the
awlitorium together. Neither Dr. Link
nor the audience knew which one of the
three was guilty. Psvchological tests
were applied, most of them eleetrical in
nature. By means of ingenious devices
constructed especially for the oceasion,
the results of these tests were made
visible or audible not only to Dr. Link
and his assistants, hut to the audience
as a whole. As was expected, and as the
psychologists insist will always happen,
the guilty knowledge of the one person
who was really the robber became im-
mediately apparent, so much so that
ihe audience voted overwhelmingly to
select this person us the criminal.

In an actual criminal case it would
hiave  been necessary, Dr. Link ex-
plained, to conduct much more thor-
ough and comprehensive tests than were
possible in the brief time available at a
demonstration meeting. Also, it would
he unwise to depend upon the mere
impression of the observers or upon a
vote of the audience. Detailed quantita-
tive data, carefully accumulated and
submitted to mathematical analysis, are
necessary for any important decision.
Even under these eircumstances, Dr.
Link did not urge the tests as absolutely
final or as conclusive legal evidence.
What these tests can do, however, is to
assist in the uncovering of facts which
someone is endeavoring to conceal. A
knowledge of these by the officers of

Courtesy New York Llcetrical Soclety

the law may assist the solution of many
criminal mysteries.

Dr. Link made use of radio methods
only in connection with the demonstra-
tion of his tests to the audience, not in
the tests themselves. One of the things
tested is the heart-beat of the subject.
It is well known to physiologists that
excitemnent of any kind will increase
the rate of the heart-beat. If a heart-
beat recorder is attached to the subject
while questions are being asked, any
especial excitement aroused by a ques-
tion touching on guilty knowledge is
apt to be indicated by a sudden guick-
ening of the heart-beat.

At the Society’s meeting the heart-
beats of the three suspected eriminals
were made audible to the entire audience
by what is essentially radio equipment,,
the electrical stethoscope perfected by
the Bell Telephone Laboratories and
already described in the columns of
PorvLar Rabro.

Another of the testing methods used
in the psyehological third degree is the
so-called “association test.” In this test
a list of words is read, word by word,
10 the persen under examination. He
is instructed to respond, as quickly as
possible, with some other word which
the first word suggests. IFor Dr. Link’s
demonstration this test also was given
a radio assistant. In front of the sus-
pected eriminal under examination was
a microphone. Conneeted with this were
the amplifiers and loud-speaking tele-
phones of a public address system.
Thus the entirc audience, not merely

WIHERE RADIO MIGHT REPLACE HYPNOTISM

Variations in the hearl-beal of the hypnotized subject are being tested by

the apparelus on her chest, connecting with the recorier al the right. A

radio recorder similar to those used for making code reception graphs

tn commercial radio lelegraph stations would probably be simpler than
the apparalus used here.
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the examining psychologists, heard even
the tiniest whisper with which the
“eriminals” replied to questions or to
association words.

This use of microphones and ampli-
fiers and of the cleetrical stethoscope,
while probably unique insofar as the
demonstration of such matters is con-
cerned, was not really an application of
radio to the psychological third degree,
but merely an application to the dem-
onstration of this procedure to an
audience. But is it not possible to go
farther? Does not radio have something
much moré important to offer to the
clectrical and psychological experts who
are now s0 active in developing these
tests?

One of the important practical dif-
fieulties with the psyvehological third
degree as demonstrated by Dr. Link is
the fact that it requires the knowledge
and cooperation of the subject. If a
suspected person refuses to submit to the
psychological tests most courts will
support him in this refusal. Further-
more, it is possible for a person having
advance warning of the nature of the
tests to control, in some degree at least,
the responses which his body makes.
There exist, for example, individuals
who are able at will to quicken or to
retard the Dbeating of their hearts. It
is a great need of eriminalogie practice
1o find some method by which the
clectro-psychological tests may be ap-
plied to witnesses or suspects absolutely
without the knowledge of the person
being tested.

Suppose, for example, that you eould
have in the office of the Distriet Attor-
nev an ordinary-looking office chair. A
person whom the officers wish to ques-
tion is received pleasantly and is ushered
to 4 seat in this comfortable piece of
furniture. Questions are asked and
answers given, as they might be in any
casual conversation in a business office.
There is no appearance that anything
special is going on or that any psycho-
logical tests are being given. The vie-
tim, seated comfortably in his treach-
erous chair, is the last person to sus-
-ect that he is being subjected, invisibly
and unconsciously, to a scientific third
degree.

Can anything of this kind actually
he accomplished? We cannot be sure.
Nothing of the sort has been done. So
far as T know it has never been tried.
Certainly the exact tests used by Dr.
Link before the New York Fleetrical
Society cannot be so applied, for these
tests require the seating of the witness
in the midst of a veritable forest of
electrical and other apparatus. It is
necessary, even, to attach to the wit-
ness’s chest the recorder for the heart-
beat and to his arm the eleetrodes for

{Continued on page 284)


www.americanradiohistory.com

MARCH, 1927 Page 239

A IR Boone

The Starting Point for the Radio Waves That Were
““Heard Round the World”

From this flimsy shack averlooking San Francisco Bay and with a home-made transmitter Brandon Werdworlh

(U-601), a nineleen-ycar old college student, has sent out signals thal have been picked upin nearly every civil-

1zed coundry on the globe from South Africa and the Brilish Isles to Australia and the Phitippines. He transmils

on the 20 and 40 meter bands using a 50-watl tube in a three—coil M etssuer circuil of the tuned plate, tuned grid,

low-loss type on & normal tnpul of 200 walls. The mast at the left supports his vertical, 30-fool, transmatting
anlenna; the one al the vighi, a 100-fool receiving uerial.

www americanradiohistorv. com
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This receiver consists
lector and two stages of low-frequency amplification.

provided to conveniently take th

The New ‘‘Ultimax” Receiver

f two stages of high-frequency amplification, a non-regenerative de-
ication. The unique feature of this circuil lies in
a novel coupling arrangement thal mainiains the amplification at ils highest efficiency. Both
of these stages, including the antenna coil, are controlled by a single knob. Suitable Jjacks are

POPULAR RADIO

06606

e oulpul from either four or five tubes.

Popular Radio Circuits

INSTALLMENT NO. 8

THE PARTS THAT ARE RECOMMENDED FOR USE IN THIS RECEIVER ARE—

RFT1, RFT2 and RFT3—Ultimax coil

set;
RFC1, RFC2, C1 and C2—Ultimax unit:
C3—Dubilier  Micadon fixed condenser,
.002 mfd., No. 601;
VCl1, VC2 and VC3—Pacent triple-gang
straight - line - frequency condenser,
No. 3251;
VC4 and VC5-—Hammarlund Jr, midget
condensers, No. MC5, .000016 mid.;

AFT1 and AFT2—Pacent Superaudio-

formers, No. 27-A;
V'I'l, VT2, VT3, VT4 and VT5—Pacent
‘Universal’” cushion sockets, No. 83;
R1—Pacent rheostat, 6 ohns, No. 95-A;
R2—Pacent rheostat, 10 ohms, No. 95-B;
R3—Yaxley resistance unit, 4 ohms, No.

804;
GC—Dubilier Micadon fixed condenser;
.00025 mfd., No. 601;
G L—Electrad metallic resistor, 2 meg.;
J1—Pacent single-circuit jack, No. 62;

J2—Pacent double-circuit jack, No. 65;
anel, friezed, 8% by 16 by

P—Insuline
3/16 inches;

U—Insuline, sub-panel, 15 by 7 by 3/16
inches;

S—Pacent battery switch, No. 16;
2 Benjamin sub-panel brackets;

1 Kurz Kasch vernier dial No. 591;
8 Eby binding posts;

1 Grid-leak mounting.

Cost or Parrs: $65.00.

www.americanradiohistorv.com
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The Improved ‘“Controllodyne’ Cireuit

This receiver consists of lwo slages of high-frequency amplification, a non-regenerative de-

leclor, and two stages of low-frequency amplification.

Due lo the consiruction and location

of the coils employed. interaction is reduced so thal the circuils are inherently stable. A
high-resistance rheostal in the plate circuil of the first two lubes serves as an oscillalion and
volume control. Type UX-201-a tubes are used throughout cxcepl in the last stage, which

wilizes a UX-171 type power tube.

Tue PArTs THAT ARE RECOMMENDED FOR Usk IN THis RECEIVER ARE—

RFT1 and RFT3—Bepjamin “Lekeless”
tuned - high - frequency transformers,
No. 8621;
RFT2—Benjamin “Lekeless” tuned-high-
frequency transformer, No. 8072;
AFT1—All-American low-frequency trans-
former, ratio 5 to 1, type R15;

AFT2—All-American low-frequency trans-
former, ratio 3 to 1, type R14,

VT1, VT2, VT3, VT4 and VT5—Ben-
jamin UX-tvpe sockets;

J1 and J2—Yaxfey single-cireuit jacks,

No. 1;
VC1, VC2 and YC3—Benjamin straight-

line-frequency variable condcnsers,
.00035 mfd., No. 9061;

R1 and R2—Amperites No. 112;

R3—VYaxley rheostat, 10 ohms, No.
110-K;

R4—Centralab Radiohm, 200,000 ohms;

S—Benjamin battery switch, No. 86-40;

GIL—Lynch metallized resistor, 2 meg.;

GC—Sangamo mica fixed condenser,
00025 mfd., with grid-leak clips;

Cl and C2—Tobe paper condensers, 1
mfd., No. 708;

CB—Saf(rllgamo mica fixed condenser, .001
mid.;
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C4—Sangamo mica fixed condenser,
.00025 mid.;

P—Insuline drilled and engraved front
panel, 7 by 21 by 3/16-inch;

U—fnstﬂine drilled sub-panel 7 by 2015 by
3/10-inch; )

2 Benjamin shelf-supporting brackets, No.
8629;

1 Jones muitiplug, type PM;

3 Eby binding posts, two marked “C”
(—), one marked “C" (+);

3 Mareo vernier dials, scale zero to 100,
No. 192.

CosT oF PArts: $66.00.
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How to Increase the Range
of Ammeters and Voltmeters

Simple ways by which the experimenter may make
two meters serve the same purpose as a large and ex-
pensive assortment of instruments

HERL ix a growing tendeney among

radio fans to make nse of various
electrical measuring instruments in or-
der to gain an idea of what ix taking
place in a circuit or combination of eir-
cuits and networks.

For the fortunate fan whose finanecial
resources are not too limited it is an
casy matter to purchase the correct in-
strument to make any measurement de-
sired; the investment i meters alone
may run into considerable figures. But
for the majority, with somewhat limited
means, one or two good instruments are
all that can be afforded at one time. By a
judictous choice of instruments how-
ever, and a knowledge of how their
ranges may be increased or decreased
#t will, it is possible to make two in-
struments serve the purpose of several
different. ranges and thus do away with
the necessity of buying a separate in-
strument for measuring different volt-
ages and currents.

A great many of the nicasurements to
be made in radio eireuits are of a com-
parative nature. That s, the figures on
the scale need not register volts, am-
peres, or mlhamperes, but may he
simply a reading such ux 1.5 or 1.8; the
difference in readings in this case then
indicates the relative efficiency.

When it is at all possible, tests with
standard meters should be made for
comparison but for many purposes this
is not at all necessary.

Either a voltmeter or an animeter may
be made to take readings far above tleir

By K. B. HUMPHREY

e
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registered scales and with a fair degree
of accuracy when combined with the
proper resistances. These figures refer
especially to direct-current meters, as
they have a scale which is for all prac-
tical purposes uniform over the entire
range for which they are ealibrated.

Houw to Increase the Range of a Voltmeter

A voltmeter measures the voltage
drop, or differenee in potential, between
any two points in a eircuit.  While there
must be & small eurrent flowing in order
to get a reading, this current is so small
in proportion to the voltage that it may
be neglected in most cases. and does not
enter into consideration except in a
few instances sueh as the measure-
ment of voltage from some source of
supply which is limited (for instance,
& “B3” eliminator.)

Glancing at Figure 1, it will be noted
that a voltmeter should be connected
directly a@cross the circuit. This meter
has a certain resistance, say, Rl.

H, ax illustrated, another resistance
i~ placed in series with the resistance
R1 (such as R2), the voltage of the line
will not. be changed in any way, but the
voltage as indieated by the meter will
be changed. The reading will be lower
because instead of measuring the entire
voltage across the line, the voltage drop
of the resistance of the meter only is
measured. We might refer to these
two voltage drops as V1 and V2, and
the sum of these two would give the
amount. of voltage across the line V.,
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The voltauge drop is directly in pro-
portion to the resistances, and it may
easily be seen that if we make the re-
sistance R1 equal to R2 we have » con-
dition where the meter will register
cxactly half of the voltage,

If, for instance the meter showed 50
volts when this arrangement was used,
it would mean that the total voltage was
100,

This external resistance is known as
a multiplier, and is often used where the
voltage to be measured exceeds the scale
reacing of the instrument. Many
manufaetured instruments are made for
which these multipliers may be obtained.
A reading is taken and the result mul-
tiplied by the ratio of the resistances
in each case.

While the resistances should be ob-
tained from the manufacturer for the
particular instrument in use a pretty
fair result may be obtained in a very
simple fashion.

Suppose, for example, we wish to
measure voltages up to 100 and our
voltmeter only registers 5.

Suppose again that we do not know
what the resistance of the meter is.

In that case the meter may easily be
calibrated ba the use of a variable re-
sistance placed in the circuit such as is
shown in Figure 2.

To start with, we must have a source
of voltage which is within the range of
the mneter. A battery is provided which
gives 40 volts; this is just an arbitrary
figure and any voltage at all may be
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used though it is usually best to take a
voltage which is near the full scale read-
ing of the meter in order to reduce the
probable error. This reading is taken
without the resistance in the circuit.
The resistance is then cut in until the
reading of the instrument is reduced to
20 volts or just half of the first reading
whatever it might be.

We know now that the voltage has
not changed from the sourece, yet our
reading is just half what it was before,
Multiplying by 2 gives us the actual
voltage as first measured without the
resistance .

Without in any way changing the
value of the resistance, other voltages
may be measured. But we must alwavs
remember to multiply the result by two
in order to get the correct voltage.

If the voltmeter reading with the
resistance set for half-scale deflection
was found. in measering an unknown
voltage, to be 35, we would know im-
mediately that the voltage was actu-
allv 70, or if it was 42 the voltage would
be 84.

In & like manner the resistance may
be adjusted until the reading is just one
fourth of the total. In this case the mul-
tiplier would be 4 and with a reading of
35 the actual voltage would be 140 or
in the case of 42 volts, 168,

The extreme range with a 5H0-volt
meter would be 200 with a multiplier of
4. It may easily be scen that a small
voltmeter of (say) 50 volts range may
casily be used to measure voltages a
great deal in excess of the rated scale
reading. The better the meter in most
cases the higher the resistance. For
very expensive meters the resistances re-
quired in series would be considerable.
The Carter 11i-Ohm variable resistance
may be used for this purpose; doubtless
there are many others on the market
which would serve as well. Caulion:
after the resistance is once set for a
certain multiplier, do not change it
while readings sre being taken.

How to Increase the, Range of an Ammeter

An ammeter is built along the same
line as a voltmeter but it is of low re-
sistance so that the voltage drop across
it is always kept small. This instru-
ment may also be used to measure
higher values of current by placing the
correct value of resistance in shunt with
it as shown in Figure 3.

The current. flowing in a given wire
is to be measured. Suppose we are using
a milliammeter which is eapable of regis-
tering only 25 mills and we want to
measure 50 mills.

With a given voltage and some resist-
ance in series with the cireuit, so that
the meter will not be burned out, a
reading is taken with the milliammeter,

The shunt resistance is then placed at

such a value that the reading is halved.
That is if the reading were to be 20 mills
the resistance should be adjusted until
the reading is reduced to exactly 10
mills.

It might be noticed and viewed with
alarm by some that the resistance of the
cireuit is being changed by the intro-
duetion of this resistance in shunt, with
the meter. lowever, it must be re-
membered that the reduction in the
resistance of the circuit is small in pro-
portion to the total resistance of the
circuit. and should not make enough
crror to disqualify the results except
in the case of extremely fine precision
measurements. In reducing the current
through the meter by half the other half
is going around the meter ria the shunt
resistance and now currents of twice
the strength may be measured by simply
multiplying the reading by two.

In a like manner other multipliers may
be found, though as a rule the higher
the multiplier used the more likelihood
there is of errors being introduced into
the measurement .

(It might be well to state here that
mieters of the more expensive type are
manufactured which have a large num-
ber of different shunts to go with them
by means of which extremely accurate
results may be obtained).

Another way of calibrating the low-
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reading meter is to place a higher read-
ing instrument in the same circuit, as
shown in Figure 3, and then calibrating
direetly. This involves the horrowing
of another meter or the purchase of
one, and for most practical purposes
i= not at all necessary. The resistance
to be used in shunt may be of the ordi-
nary low-resistance type of rheostat used
in & recetving set. lor a milliammeter
shunt an ordinary 5-ohm rheostat serves
the purpose while a lower resistance
should be used where an ammeter of
higher reading is to be employed in this
inanner. '

Care should be tauken that the resist-
ance used is of sufficient. capacity so that
no heating will result; otherwise the
resistance of the rhevstat may vary
shghtly with each change in tempera-
ture and the results thrown off accord-
ingly.

Thus it may be seen that the ex-
perimenter who i limited to a small
number of instruments may still do a
great deal with only two low-reading
instruments when they are properly
hooked up with suitable resistance. In
fact, it is possible to get 2 number of
desirable combinations that may help
any fan or experimenter to conclude
experiments which at first glance might
seem entirely beyond the range of the
mstrimments on hand.
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HOW METER RANGES MAY BE INCREASED
Figure 1 tlop left) shows a vollmeter connecled across an elecirical cir-
cuil lo measure the voltage, V', across thai circuil and (top right) two
resislances in sertes across a similar circuil with the vollage divided

equally between the two resistances.

In Figure 2 a roltmeter has been

substituled for one of the resistances; the voltmeter is now capable of

tmeasuring dowble the vollage thal ils seale indicates.

Figure 3 shows

an ammeler afn‘lh a resistance shunied across il lo oblain higher readings;
it may be calibrated by means of a second ammeter in series with the first
ammeler and ils resislance.
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' Popular Delusio
about Radio

N OST of us have been assured since

childhood that if we touch a toad
we will get warts. We have been told
that “lightning ncver strikes twice in
the same place,” we have been warned
that the combination of fish and milk
i3 poison, and that when a swimmer has
gone down for the third time his case
is hopeless. Most of us have sincelearned
that these statements are popular de-
lustons—misstatements which have been
repeated so long they have come to have
almost the weight and authority of
truth.

So perhaps it is only natural to find
that radio is encrusted with a good col-
lection of such delusions also.

Even experienced engineers have
fallen victims to some of these miscon-
ceptions. It is to be expected that when
the layman is regaled with one or more
of these various delusions, he is not in
a position to challenge its accuracy.
Often, no particular damage results,
either to him or his equipment, but
there is frequently a considerable loss
of time and sometimes valuable ap-
raratus is discarded or ruined.

It is the purpose of this article to
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By CHARLES MAGEE ADAMS

point out some of the commonest of
these popular delusions.

The delusion most frequently en-
countered has to do with reception con-
ditions. And chief among these is the
delusion that distance reception is pos-
sible only late at night.

I have frequently tuned in KGO, the
powerful California station, at nine
o'clock in the evening, from my home
in Milford, Ohio. Other listeners have
doubtless had similar experiences. Dis-
tance reception is apparently better
late at night only on account of certain
contributing causes.

For eastern listeners, one of these is
the difference in time.

Obviously it is impossible to tune in
a station when it is not on the air, and
most of the Pacifie-coast transmitters
do not get into action till late in the
evening because of the three-hour dif-
ference in time.

Further, nearby stations that operate
on wavelengths which interfere with
distant broadeasters are usually off the
air late in the evening, and local inter-
ference is generally at a minimum. This
interference includes noises caused by
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electrical appliances and street cars
and such distractions about the home
as talking. The absence of house-noises
alone often makes it possible to bring
in a far-away station that might have
been considered inaudible earlier in the
evening.

It should not require an expert to
prove the fallacy that atmospheric con-
ditions are better simply-because the
hour is late. Everyone has had the ex-
perience of getting good distance at
dusk, only to discover that this has
shrunk materially at eleven o’clock. The
chief physical condition necessary for
distance-reception is darkness along the
entire path the signal is to travel—and
even this theory has been seriously
threatened by some remarkable day-
light records.

So if you have been sitting up late
because someone told you there is a
magic quality in midnight air that
makes distance reception better, simply
go to bed and forget it. Provided the
conditions mentioned are right, you can
be sure of getting as much “distance”
early in the evening, as the fellow who
stays up till the wee small night hours.
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Another widespread delusion about
reception conditions is that the greater
the amount of static, the less the signal
strength, and vice versa.

There is just enough truth in this to
make it seem entirely true.

In many cases signal strength does
decrease as static increases, and it does
increase as static decreases. But far
from always, and not as the only cause
or effect. Last night, for example, *“the
old man of the ether” was venting his
wrath in explosive bursts like machine-
gun fire; yet a dozen out-of-town sta-
tions came hammering in even more
energetically than the static; three
nights before, with the air practically
silent, these same stations had been
m:ere whispers, when they came through
atall.

The truth is that static is only one of
several atmospheric forces that affect
reception; while it may be unfavorable
to reception these other forces may be
favorable too—or wice versa. So no rule
that will hold can be laid down regard-
ing static as compared with signal
strength.

The same is true of the often repeated
assertion that “the colder the night the
better the reception.” This delusion is,
of -course, based on the fact that dis-
tance reception is better during winter
than summer. But, as anyone familiar
with radio should know, it does not
follow that, once winter has set in, re-
ception improves as the thermometer
falls. Just recently a friend, testing a
home-made receiver on a night so warm
that it should have rated 2 percent for
radio according to the temperature rule,
tuned in a tiny 10-watt station 900
miles away!

The familiar generalization that clear
nights are best for radio, too, fares no
better when put to the test. Every

O

Eight Common Fallacies

listener must have noticed that rainy
nights, apparently hopeless for recep-
tion, have often turned out to be ex-
cellent. In my own case the supreme
thrill of getting California for the first
time came on a night when the air was
full of a sticky snow.

We know so little about the effect
that weather and atmospheric condi-
tions have on radio that nothing like
a hard and fast rule can be laid down.

Most conspicuous among another
class of radio delusions are those con-
cerning the “radiating” or ‘“re-broad-
casting’’ receivers.

“Yes, I've only got a crystal outfit,
but 1 get good distance. One of the
neighbors has a big tube set, and he
re-broatlcasts the out-of-town stuff for
me,” summarizes a familiar form of this
delusion.

What is meant, of course, is that the
neighbor has & regenerative receiver
that oscillates, radiating exactly as if
it were a small transmitter. But in spite
of the popular assumption, it is ¢mpos-
sible for a sel of this lype to re-broadcast
any program it is receiving, because the
oscillations that it would radiate would
be out of phase with the original signals.
Accordingly; instead of making recep-
tion in the neighborhood better, this
type of set makes it considerably worse
with its whines and wlistles.

The explanation of results attained
with crystal receivers, like tlose re-
ferred to, is simply that the out-of-town
stations happen to be coming in with
such volume that even crystal sets can
pick thern up.

“Of course he gets better results than
than I do; he has an eight-tube set, and
mine's only a five.” How many times
has a statement of this sort been made
—and accepted?

This too contains just enough truth
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to be dangerous. Given equal excellence
of design, construction, installation and
operation, the number of vacuum valves
in a receiver offers an approximate in-
dication of its efficiency; but only if
these other items are equal.

It has been demonstrated, for ex-
ample, that a well-designed, well-con-
structed five-valve set, properly in-
stalled and in the hands of a skillful
operator, can show all-around results
superior to those secured by a poorly
designed, cheaply-constructed eight-
tube receiver, in an unfavorable loca-
tion and clumsily handled.

So instead of judging a set by the
number of tukes, try to estimate its
value on the basis of how well it makes
use of its tubes. No intelligent buyer
attempts to rate a car merely according
to how many cylinders it has; and giv-
ing the number of valves in a radio set
the same importance can easily be as
untrue,

Another group of generally accepted
radio delusions has grown up about the
installation of receivers, As an instance,
a2 man of my acquaintance risked his
neck to fasten his antenna to a hundred-
foot smokestack, Lecause he had been
told the higher it was, the better his
results.

It is true that an antenna should be
high enough to clear surrounding ob-
jects, particularly metallic structures
likely to absorb signal power. But under
normal conditions, especially outside
closely built cities, 30 or 40 feet is ample.
And even this height is not always
essential.

The results attained by the man just
referred to were little, if any, better
than those with antennas 25 and 30
feet high; the efficiency of antennas as
low as 15 feet has often proved so good

(Continued on page 280)
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1. That long-distance reception is possible only at night—
Q. That the greater the static is, the less is the signal strength—and vice-versa—
3. That the colder the night is, the better is the reception—

St

set with four or fire tubes—

< o

to the imit—

Axp—

. That a regenerative receiver can ‘‘re-broadcast” a program—
. That a receiver with six or eight tubes must necessarily get better results than a

. That a long or a high antenna is more cfficient than a short or a low one.
. That better reception is attained by the burning of filaments of vracuum tubes

8. That distant programs are better than local programs.

WwWWW.americanradiohistorv.com
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A REAR VIEW OF THE INVENTOR’S OWN MODEL
The layout of this sel is lypical of Brilish sel eomsiruction in which lhe receiver proper is
locaied in the lower part of the cabinel wilh the baiteries and auxiliary devices in separale
compartments. The loop s suspended on « hinged door with flerible leads taken off for
conncclions; his is shoun al the exireme right.

‘Ghe Unique *Retrosonic” Receiver

The tremendous amplification obtained by means of the novel cireuit
in this new three-tube receiver which has excited the radio fans in Eng-
land is mysterious to the inventor himself—for even he is not sure of
the actual theory of operation. Read this article and see if you can

ROM time to time radio experi-

menters achieve astonishing results
by the use of unconventional ecircuits
which, according to all gencrally aec-
cepted theorics, should not work at all.
But they do work—and that fact fre-
«quently impells people to exclaim about
the discrepancies between theory and
practice.

Theory, of course, is generally in ad-
vance of practice, but occasionally
practice catches up and something is
demonstrated for which there is no
ready-made theoretical explanation.

explain how this receiver works.

By A. DINSDALK

The Retrosonic receiver is a case in
point

Much has been heard of this recciver
recently in England, and it was shown
at the annual radio exhibition this vear
at Olymipia; but no details have hitherto
been availuble. Now, however, with the
publication of the patent specification*
covering the principles involved, it
becomes possible to describe the cir-
cuit in detail.

The Retrosonic receiver is the prod-
uct of Mr. H. WW. Roberts, an amateur

*RBritish Patent No. 256,008,
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radio experimenter of Sheffield, Eng-
land. The chief elaim made for the eir-
cuit 1s an unusual range combined with
an unusually high degree of selectivity .
Only threc tubes are emploved; no re-
flexing, as generally understood, is used
vet the results obtainahle compare fav-
orably with those given by a super-
heterodyne.

Unusual Features of the Relrosonic
Receiver Circuit
The c¢ircuit of the Retrosonic receiver
is shown in sechematic form, in TFigure 1,
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From this cireuit it will be seen that,
so far as selectivity is concerned, the
characteristic feature is the tuned loop
circuit, 9 and 10, which appears in the
center of the circuit diagram. At first
glance this seems to be an ordinary re-
jector or trap cireuit, or tuned plate
coupling. It may he all of these; but
there is some peculiar characteristic
attached to it which the inventor him-
sclf eannot adequately explain; and it is
this characteristic which gives the set
its extraordinary selectivity, a degree
of selectivity much greater than that
usually obtained with a similar form of
trap ecircuit in an ordinary receiver.

The second feature that calls for com-
ment is the fact that although the cir-
cuit is not reflexed, in the ordinary sense
of the term, some form of feed-back un-
doubtedly tukes place between adjacent
tube circuits which is not of the ordinary
kind.

Another interesting point is that the
second tube appears to function with-
out any direct application of “B” power
voltage to the plate.

It is apparent also that the “‘B” power
is short-circuited through the windings
of the loudspeaker or telephones and
the primary winding of the low-fre-
quency transformer, 15. This, however,
is not of very great moment, for the
comhined resistance of the phones and
transformer winding is extremely high,

Finally, the most extraordinary fea-
ture of all is that there appears to be
no detector! It is certain that the last
tube is a low-frequency amplifier, vet
there is a species of high-frequency
coupling between it and the tuned loop
circuit, 9 and 10.

Tracing Signal Impulses Through
the Circuit

In an effort to understand the opera-
tion of the circuit, let us trace the prog-
ress of signal impulses through it.

(Commeneing at the antenna, it will
he seen that the tapped inductance, 5,
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A FRON'T VIEW OF THE RECEIVER
The arrangement of the tuning dials and anxiliary controls of the
receiver itself arc shown here. Natice that the cabinel contatus o loud-
speaker behind o grilled lattice-work: in the cenler compartmen!

conveys the incoming impulses directly
on to the grid of the first tube through
a biasing battery, 8. Considering the
first tube as a high-frequency amplifier
only, amplified high-frequency currents
will low through the tickler coil, 12,
whichi is in the plate circuit of the tube.
At the same time a part of the an-
tenna energy, reinforced by regenera-
tion from the tickler coil, 12, will find
its way from the grid coil, 5, to the
tuned loop circuit, 9 and 10, rie the
single direct lead, YY, and the loop
circuit will thus be impulsed as well.
In other words, the single point con-
nection through the lead, YY), from the
arid of the first. tuhe to the loop cireuit,

L,

THE SCHEMATIC DIAGRAM OF THE CIRCUIT
FiGURE 1: In this set, the sccond tube in not supplied with any direct
potential but i3 connected back fo the grid circuil of the first tube for is
source of power, The firat tube seems to act as in a siraighl regenerative
circuil. The plate circuil of the last tube is coupled lo the grid circuil
of the second tube, which has, al the same time, a tuned inpul circuit,
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9 and 10, conveys voltage impulses
which build up, by resonance effect,
into an oscillatory current of consider-
able magnitude inside the loop circuit,
provided the latter is exactly tuned to
the frequency of the incoming signal.
Thus, large voltages will accordingly
be induced across the coil, 9, which are
then applied across the grid and plate
of the second tube. Correspondingly
amplified currents may thercfore be ex-
pected 1o flow in the plate cireuit of that
tube. It will be noticed that the grid
of the second tube is also biased. This
is done to neutralize any possible tend-
ency for a positive potential to be im-
pressed upon the grid by virtue of the
biasing battery of the first tube, for
there is a eircuit between the positive
terminal of the first grid-bias battery
and the grid of the second tube.
Coupled 10 the coil, 9, is another coil,
11, which is in the plate cireuit of the
third tube. A form of high-frequency
coupling results, so that impulses cir-
culating around the tuned loop circuit
induce similar currents in the coil, 11,
These currents, flowing through the
primary of the low-frequency amplify-
ing transformer, 15, produce similar
currents in the secondary winding,
which are then impressed upon the grid
of the third tube. The plate of this
tube, it will be observed, is provided
with a high-frequency path through the
loudspeaker shunting the condenser, 16,
and the tickler coil, 12, back to the plate
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of the first tube, as shown in Figure 1.

For many years it has been known
that thermionic tubes, no matter
whether used for high-freqlency or low-
frequency amphfication, have a tend-
ency at the same time to rectify or de-
tect signals to a certain extent, and
particularly so when they are over-
loaded. On account of this fact it has
been suggested that, in the case of cer-
tain multi-tube sets, signals are already
half detected before the detector is
reached, and the condition, spread over
the entire circuit, is known as cumula-
tive rectification.

There 18 no detector provided for in
the Retrosonic circuit, as the reader
may see from the circuit diagram, vet
signals are detected or rectified on this
receiver.

Such high-frequency impulses as are
applied directly to the grid of the first

tube are rectified owing to the presence
of the grid-bias battery, 8, what is
known in England as “anode bend”
rectification being the result. In this
method of rectification, which does
away with the conventional grid-con-
dénser and grid-leak (which introduce
damping and thus cause distortion and
lack of selectivity), the grid of the tube
is negatively biased so that it operates
at the lower bend of its characteristic
curve. Positive half cyeles then carry
the grid potential up the curve, while
negative impulses are cut off altogether,
thus effecting rectification.

Partial rectification occurs again at
the second tube, where any high-fre-
quency impulses reaching the grid will
be rectified for the same reason as in the
case of the first tube—because of the
grid-bias battery.

Finally, a blocking condenser isolates

POPULAR RADIO

the grid of the last tube, which again
tends to cause partial rectification.
Signal impulses therefore appear to
gradually rectify: themselves as they
progress through the set.

That being so, we must revise our
description of the progress through the
set of received impulses, for the process
is now complicated by the introduction

of low-frequency currents into circuits

which before we only considered as
carrying high-frequency currents.
Thus, rectified or low-frequency im-

pulses from the output of the first tube

will flow through the tickler coil, 12,
and because this is coupled to the coil
5, are partially transferred to the coil, 5,
giving rise to a species of low-frequency
regeneration between the grid and plate
circuits of that tube.

Also, some of the low-frequency cur-

(Continued on page 282)
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How to Adapt the LC-27 Receiver for Use with UX-171 or
UX-112 Type Tubes

The diagram in red shows the original connections for the LC

Jilament circuit of the last tube has been omitled. The

-27 receiver except lhai the
avy black lines show the connections

Jor the Yo-ampere automatic filament control that shouid be added when the set is to be used
with the UX-171 or the UX-112 type power tube in the las! stage of low-frequency amplification.

wWwWw.americanradiohistorv.com
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THE FINISHED PRODUCT
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After the loudspeaker has been built and the unit adjusted, it should be hung high on the wall—
or from the ceiling—out of harm’s way, by means of the small hook on the buck.

HOW TO BUILD YOUR OWN 36-INCH

CONE LOUDSPEAKER

By LAURENCE M. COCKADAY

THe PArTs REQUIRED FOR BUILDING THE CoNE REPRODUCER-—

A and B—one package of Fon-O-Tex
paper for the discs, A and B;

C and D—two back rings, stamped and
drilled ready for mounting;

P to the present time the experi-

mentally inclined radio fan would
have had little success in trying to
build a reproducer of the cone type—
because he has had neither the proper
design for laying out the paper cone nor
the facilities for mounting a reproducer

unit within the apex of the cone itself.

Although there have been several
efficient reproducer units on the market
few of them have been easy to mount
on a cone. Furthermore, they have
not been equipped with a suitable “pin”
for attaching to the cone apex itself

WWW.americanradiohistorv.com

E—one Penn reproducer unit, equipped
with three mounting brackets, bolts,
nuts, washers and other accessories;

F—one can of special Ambroid cement.

By coordinating the efforts of manu-
facturers of the proper kind of parch-
ment paper and the manufacturers of
reproducer units especially made for
use in cone reproducers, as well as of
manufacturers of smaller accessories in
building the cone reproducer, the
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HOW TG MAKE DISC A

Frcore ¥: The frout dise of the cone should

be cut out exaclly as shown abore, First cul

out the circular piece with a diameter of 36

inches; then cul out the segment thal lies

between the heavy lines, I and 2. To form

the cone, line 1 ix then cemenled directly
over line 3.

PorurLar Rabpio Lasonratory has at
last made it possible for the experi-
menter to make a good cone, that will
reproduce the low tones with great
volume and fullness, and that niay be
built by any one.

Only four tools are necessary; (1) a
pair of scissors, (2) a small paint brush,
(3) a screw driver and (4) a ruler.

After the parts listed at the head of
this article have been procured, the
fan should prepare the paper eutouts
for the front and back of the cone, as
illustrated in Figures 1, 2, 5 and 6.
The kind of paper used for this purpose
comies in sheets 38 inches square. Two

\
et -
HOW TO MAKE DISC B
F1GURE 2: The back disc of the cone should
be made in the same manner as dise A; the
dise, however, hax only a 35-inch diameler.
The circle, O, should be marked before the
cone is formed; but il should not be cul out
until after linc 1 has been firmly cemented
orer line 3.

of these sheets are required for cutting
the circular dises, A and B, in the mak-
ing of the cone.

How to Make the Disc A

Tirst, lay one of the sheets of paper
flat. on a large table and with a long
ruler determine the exact center by
drawing two lines criseross from one
corner to the opposite corner.

Then draw a circle, using the center
already laid out, exactly 18 inches in
radius, thus making a disc 36 inches in
diameter (see Figure 1). Cut out the
disc with a sharp knife or razor blade
or with a pair of sharp scissors, making
an even and clean ent as shown in
Figure 5.

Next, prepare the slit as shown in
Figure 1.

Examine the surface of the paper and
vou will notice some streaks, rather
darker in color than the rest of the sur-
faee, running in one direction. Be sure
that the «lit is laid out in peneil in the
direction in which the streaks run.
Then draw the first line of the slit, No.
1, from the periphery of the dise to the
center and then mieasure a point 434
inches from this slit along the circum-
ference and make a mark at this point.

Then measure further, 34 of an inch,
and draw a line, No. 3, from this point
on the periphery to the center.

Next, draw another line, No. 2,
running parallel with line No. 3, until
it hits line, No. 1; then eut along line
No. 1 and eut out the portion of the
radius that lies between lines No. 2 and
No. 1 with a single straight cut along
line No. 2 (see Figure 1).

Then punch a l4-inch hole exactly
in the center of the disc. When this is
done cement the edges of the slit to-
gether so that line No, 1 covers line
No. 3. This should be done with
Ambroid cement. (See Figure 6.)

Next, remove the nose piece from
the reproducing unit, I, and eement
the large brass disc to the inside of the
apex of the cone, A, exactly centered
over the hole.  Cement the smaller
brass dise in the same way over the
outside of the apex of the cone.

The front cone, A, is ready and you
are now ready to prepare dise B.

How to Make Dise BB

Prepare the second dise, B, in a
similar manner to dise, A, following the
instructions given in Figure 2; but do
not eut out the center portion shown
by the dotted cirele, O, until the slit
made by lines No. 1, 2 and 3 have heen
cut and ecemented firmly together.
Then cut out the dotted line, O, with
sharp-pointed pair of scissors. This
leaves an outside rim of a generzl cone
shape. The 16 inch circular dise that is
left in the center is not used.

wWwWWwW.americanradiohistorv.com
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How to Mount the Back Rings, C and D,
on Cone B

Place the back ring, C, on the floor
or on a large level table where there is
plenty of room to work. Cement the
top surface of this ring, (', with the
Ambroid cement and place the disk,
B, quickly on top of it, being careful
that it is centered properly. Press down
around the inner cdge and set weights
around the inside edge of the cone dise,
B, until the cement has dried properly,
and the back ring, C, and the disc, B,
are firmly held together.

After the cement has hardened, co-
ment the second ring, 1, to the inside
of the cone, making sure that the edges
and the four round holes meet exactly.
See Figures 3 and 7 for this operation,

How to Faslen the Two Discs A
and I3 Together

First, we will have to prepare a sup-
port for the large cone to set in with
its apex facing downward, as shown in
Figure 4. Take an old hat box or other

%

- B

A’

HOW THE BACK RINGS ARE
INSERTED
Ficore 3: The back rings, C and D, are
cemented firmly to ouler and Inner surfaces
respectively of the disc, 3. Be sure thal each
ring 18 cenlered properly before ¥l 1s cemented.

cardboard box and cut a circle about a
foot in dianeter at one side, setting the
apex of the cone, A, into the opening,
so that the periphery is permanently
level in a horizontal plane.

Then set the cone, B, into the cone,
A, being sure that it is in an even
position, with the edze of eone A pro-
jecting bevond the edge of cone B3 at
equal distances all the way around. (See
Figure 4).

Then pour the Ambroid eement all
around the edge of the smaller eone
where it touches the larger cone, A,
being sure that all points are covered in
a neat manner. (See Figure 8.) When the
cement hardens, the two cones, A and
B, will be lastened together solidly.

The next job will be to fasten the
unit, F, by inzerting it inside one of the
openings in the back ring, and fastening
with the bolts that are supplied, to the
three extension pieees or brackets, (See
Figure 9). The brackets will first have
to he fastened in position, of course, in
the three holes in the back rings, C
and D). When the unit has been mounted
screw in the threaded brass nose-piece
into the unit, E, as shown in Figure 10.
Then, pull the reproducer cord through
the small hole in the center of the back
rings, C and D.

(Continued on page 281)
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After the cone_paper has been marked in pencil,

as shouwn in Figures | and 2, the lwo dises, A and

B, should be cul out carefully with a sharp pair of

scigsors, and the segment cul oul between lines ! and
2 (of the diagrams).

After the cirele, 0, in cone B has been cut owt, the
two back rings, C and D, should be carefully cen-
tered over the lole that is left and cemented to either
side of the disc. Two or three heary books should
then be laid on ring D until the cement has hardened.

6
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The nexl opera:um is lo form the cone by cementing

logether the sdees on either side of the cul-out seg-

menl. The cemen! should be applied with a small

painl brush ard the two edges of the disc pressed
tightly together.

To cement the two discs together, disc A is sel in
a support, as shown in Figure 4, and disc B i3 set
carefully into it. The cement is then evenly poured
around the rim of dise B al the poinl where the two
cones meel; (his faslens the cones together solidly.

L_‘;l:l-——-._._ —... —— _‘___._;__. gy

The loudspeaker unit, E, is inserted through the

back rings, C' and D, (o which il is fastened by

means of three brackels and bolts. The brackels, of

course, should be fastered lo the rings before the
unil 18 inserled.

inlo the wuit, E. The loudspeaker may then be ad-
Jusled by attaching <l to the receiver and turning
the requlating serew in the tip,

Finally, screw the threaded brass nose-piece,
as show=r above, through the center of cone A,

WwWWW.americanradiohistorv.com
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The Nerve Centers of the Trans-Atlantie
Radiophone System

From this gigantic antenna system at Rocky Point, New York, 7,250 fee!
long, the radio impulses thal carry your voice from the lelephone in your
home, when you pul in a call for London, are senl out across the Atlantic
occan lo sensitive radio receivers and finally to lelephones in homes and
offices on the other side. At the left is one of the elaborate control boards
al the radio station al Rugby, England, where radio messages on that side
of the water are received and retransmitted by wire. Land wires earry the
messages from the central telephone exchange in New York lo the trans-
milling station ai Rocky Poinl. The radio receiving station al this end is
ai Belfust, Maine. The opening of this service lo the public on January
10. 1527, was attended by great success.

Heruvert
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From a photograph made for POPULAR RADIO

TESTING A LOW-FREQUENCY AMPLIFIER IN THE LABORATORY

Al the right of the picture may be seen a set-up for a four-stage low-frequency amplifier that
Professor Bowles is investigating to delermine s characleristics

WHAT EVERY FAN SHOULD KNOW ABOUT

AUDIO AMPLIFIERS

The first article in a new series on the principles underlving truthful
amplification and reproduction at low-frequencies—written by an
authority in terms that everyone may understand.

HEN a note on a violin is sound-
ed, that note produces a certain
effect on one’s ears.

The note is made up of vibrations of
audible frequencies; or, in general, it
may be said to be made up of a funda-
mental tone and several “overtones”
which are harmonies of the fundamental
frequency. Sound frequencies are desig-
nated as low frequencies or audio fre-
quencies.

If the fundamental frequency alone
were present, the note would sound col-
orless. In fact, it is this composite nature
of the note of a musical instrument that
not only gives the note quality and char-
acter, but that distinguishes it from the
same note on some other musical in-
strument.

So, in speech, it is the relative mag-

By PROFESSOR E. L. BOWLES

nitudes of the harmonies or overtones
that give quality and character to one’s
voice.

In broadeasting a program of any
sort, the sound waves must first im-
pinge upon what is called a microphone.
This device transforms sound energy
into electric energy, much as a generator
in a power plant transforms mechanical
energy into electrical energy. The
microphone may be in the studio at the
broadcasting station, or it may be at
the point where a concert is being given,
or where some interesting or important
event is taking place.

The electrie energy produced by the
transformer action of the microphone
is too small to properly impress itself
uvonthehigh-frequency wave which is to
transport it through space; therefore the
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feeble electric currents that represent
the low, audible frequencies of the
sound must be amplified by what may
be called a speech or voice amplifier.

The microphone and speech amplifier
of a broadcast station are illustrated
schematically in Figure 2.

After the speech amplifier has mag-
nified or amplified the voice currents to
the proper degree, they are caused to
effect what is called a modulator; this
serves to properly impress them on the
radio wave which is to carry them
through space. This radio wave is known
as a “carrier wave.”

The carrier wave may be of a fre-
quency of from about 540,000 to 1,500,-
000 cycles (or complete vibrations) per
second. These frequencies are designated
as ‘“high-frequencies” or ‘“radio-fre-
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TWO TYPES OF COUPLING UNITS

F1GUrg 1: At the left iz shown a high quality transformer, und, al the
ouble-impedance unil; both of these unils are used lo couple

right, a d

loto-frequency amplifier tubes.

quencies.” Such frequencies are tnaud-
tble, as the normal ear responds only to
frequencies lying between about 16 and
16,000 eycles per second, (The frequency
of middle “C” on the piano is approx-
imately 259 cyeles per second), A high-
frequeney electrie carrier wave is used.
because, among other qualities, it is
capable of being sent through space
more readily than eleetric waves of
lower frequencies,

The radio wave is generated by an
eleetric oscillator; it is radiated into
space by means of an antenna. When
there are no sound waves to actuate the
microphone, the earrier wave goes out
into space without the power to actuate
the ordinary receiving set in an audible
fashion. However, when a sound wave
encounters the microphone, an imprint
of this wave is made upon the carrier
wave so that, at a properly tuned re-
ceiving set, the response will be a
Jacsimile of the original low-frequency
disturbance at the transmitting micro-
phone,

In the receiving set, the first problem
usually is to amplify the feeble clectric
waves intercepted by the receiving an-
tenna. To do this, it is first neeessary to
tune the receiver so that it is in a re-
ceptive condition for the carrier-fre-
quency wave of the broadeast station
whose program is to be received.

The high-frequeney amplifier mag-
nifies the eurrents produced in the an-
tenna by these passing waves. These
currents then actuate a detector or de-
modulator. The detector undoes what
the modulator at the transmitting sta-
tion did; that is, the detector extracts
the low-frequency imprints from the
high-frequency carrier wave,

The electric currents which the de-
teetor passes on to the succeeding ap-

paratus represent feeble low-frequency
electric waves which should be fac-
similes of those produced by the micro-
phone it the transmitting station. These
currents in the detector cireuit of the
receiver may be of sufficient magnitude
to operate a pair of telephone receivers
or other sensitive reproducer placed in
the detector eircuit. In almost all prae-
tical cases a low-frequeney amplifier is
necessary at. the receiver to give a re-
ceiving set sufficient power output to
operate a cone or horn type reproducer,

It is remarkable that, in spite of the
distortion introduced by every ailment
of the transmitter and receiver, it is
possible to obtain good reproduction
with good apparatus. On the other
hand, it is astonishing that with the
possibility of obtaining good reproduc-
tion so few have taken advantage of the
hetter  low-frequency  equipment. In

lransmiter
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most cases it will be found that the best
is the cheapest, and in particular the
most economical. In order to outline
what is meant by the ‘‘best,” let us
consider first the electrical .recording
and reproduction of sound.

The microphone is a vicarious ear in
which one has (but should not neces-
sarily have), implicit faith., 1t “picks
up” the audible or low-frequency dis~
turbances about it and causes them to
be converted into electric currents.

Before the ‘“mike” can give vou the
hest, it nust have the best given to it.
Therefore we must assume « prior: that
the spezker or artist has a good voice
or is a good performer on his chosen
musieal instrument.,

Further, the program must be ren-
dered in the proper surroundings. The
studio must be aeoustically correct, so
that there are no echoes, no objection-
able reverberations, no objects or cav-
ities to resonate to certain notes and,
above all, no extraneous noises.

Distortion of the sound, then, may
take place in the studio or wherever the
programn is “‘miked,” and may not be
entirelv attributable to the transmitter
or receiver. Assuming the proper kind
of studio, the mierophone will intro-
duce some slight distortion, although
in a properly designed and adjusted in-
strument it will not be noticeable ex-
cept by delicate laboratory tests. Iiven
though the “mike” has been properly
adjusted, some distortion of the pro-
griun is sure to oceur in the voice am-
plifier at the transmitting station. In
a good voice amplifier, this will not be
noticeable, but there are many broad-
casting stations with poor amplifiers or
with goad ones poorly adjusted,

With a good “mike” and a good voice
amplifier, both properly adjusted, there
is still a further possibility of distortion
m the modulator, Too many broad-
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WHERE GOOD QUALITY MUST BE PRESERVED

Iteurg 2: To obtuin undistorted reproduction al the loudspeaker of

the sounds which enier the microphone, each unil of apparatus musi

pass along the current without distorting il in the slighlest degree. This

drawing shows, in a general way, the many different poinls af which
distortion may occur,
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casting stations attempt to impress the
low-frequency voice-current effects on
the carrier wave too intensely, or to
toyer-modulate.” This causes bad dis-
tortion of the louder sounds. The pos-
gibility of such distortion may be real-
ized when it is stated that the average
varintion of power in speech is 1,000
to I, and in music as great as 100,000
to 1. Even though the modulator is
adjusted to give the best results, it may
do poorly unless it has been carefully
designed . There are consequently miny
hroadcast stations which are not able
to send out a well-modulated wave.

It must be realized that the ther-
mionic valve {or as it is better known,
the vacuum tube) which is used in the
amplifier or modulator is not a perfect
device, and that it will always introduce
some distortion wherever used. In prop-
erly designed devices this distortion is
so small that it is not discernible by the
ear.
To sum up, then, the low-frequency
waves must be faithfully transformed to
low-frequency electric waves; and these
in turn, must be carried into space. The
transmitter as a whole must be capabie
of responding to a whisper or a anis-
simo passage, or to a shout such as a
fortissimo passage. Not only this, but
it must be impartial in its reproduction
of different instruments. [t must not
introduce frequencies which are not
present in the sound waves it has un-
dertaken to translate into an appropri-
ate form of electrical energy for broad-
cast transportation through space.

The transmitter, taken as a whole,
may introduee “frequencey distortion;”
that is, it mav not properly represent
different frequencies of sound waves as
to relative intensity, and it may in-
troduce “harmonic distortion,” That is,
it may introduce frequencies which were
not present in the sound waves actuat-
ing the microphone. Thus, before ex-
amining the receiving set, it is neces-
sarv to admit that the broadeasting sta-
tion may be a flagrant offender. If it is
not, and a good program is at hand, let
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A STUDY OF RESONANCE CURVES
Fieure 3: The broadcasting curve gives a wide channel so thal the sule
bands are included and no musical tores in the reproduction are lost,
With extremely sharp tuning, the resonance curve shown in solid lines
in the diagram culs the side bands and the higher lones are iosl, qiving
drumsmy or muffled reproduction. ldeal tuning is broad enough lo
cover the band from 1010 to 990 KC,

us now examine the receiving set to find
out how this good program may be re-
produeed with fidelity in all fairness to
the creditable and deserving broadeast-
ing station.

The broadeast receiving set, must
first. be tuned to the frequency of the
wave of the station it is desired to re-
ceive.

This operation is not atways properly
performed. Some times the receiving set
is so made that it never can le properly
performed. .\ set which is exceedingly
selective, or that gives a very high
amplification with relatively few high-
frequency stages, 18 almost certain to
distort the currents which must actuate

ANOTHER TYPE OF COUPLING UNIT
FiGURE 4: This pholagraph shows an tmpedance eotl (hat may be used
for coupling belween lwn vacuum tubes thal are aniplifying al low fre
quencies. This type of unil is usually used with  coupling condenser.
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the detector and, thus, the reproduction.

Selectivity, if too high, although
often necessury to separate broadeast
stations that are close together on wdl-
jacent wavelengths, introduces distor-
tion by unduly attenuating or reducing
the magnitude of the so-called “side
bands” of the incoming radio wave,
That is, the mecoming rudio wuve con-
sists of a spectrum of frequencies which
range equally above and below the car-
rier frequency.

For instance:

If a broadcast station is said to have
a frequency of 1,000 kilocycles (usually
abbreviated “ke’’) or a wavelength of
300 meters (usually abbreviated by the
greek letter A) and if a receiving set is
tuned to receive a wave of this fre-
guency, this earrier wave will be present
in the high-frequeney amplitier of the
set.

As the microphone is not being actu-
ated, there will be nothing for the de-
tector to strain out of the radio wave;
ne sound will be heard in the reproducer
of the receiving set.

If, now. a pure tone of 1,000 eycles
per second is allowed to affect the mi-
crophone, three frequencies will be ra-
diated into space by the transmitling
antenna. One will be 999,000, one 1,000,
000 and one 1,001,000 cycles per sec-
ond. The first and the last frequencies
given are known as the “side bands”,
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the second fregquency is the carrier.
In the event that a higher tone (let us
say of 4,000 cycles per second), were
to effect the microphone, the two side
bands would be 996,000 and 1,004,000
cycles per second, and the carrier would
be 1,000,000 cycles per second as before.

In order that a set may receive a
broadcast pragram consisting in part
of musical notes having tones or over-
tones of 10,000 cycles per second, it
must not tune so sharply that it does
not respond to frequencies as much as
10,000 cyecles (10 ke.) higher or lower
than the carrier frequency.

Figure 3 illustrates the point made
here; it brings out the fact that a broad-
ly-tuned set will give better quality
than a sharply-tuned one, and also that
the broadly-tuned set is attended by
poorer selectivity. With present dayv
practice in the United States, where
stations are supposed to be spaced 10
ke. apart, a selective set is a neces-
sity. It is of advantage from the view-
point of quality to be able to vary the
selectivity so as to have a set most
selective only when absolutely neces-
sary. Such flexibility is possible, for
example, in the “T—C.” type of eircuit
using variable primnary-coupling in a
high-frequency transformer.

The detector, which translates the
composite high-frequency wave into
a composite low-frequency wave by
finally eliminating the carrier wave, may
introduce harmonic distortion or new
frequencies not present in the original
sounds. At best a detector tube distorts.
If properly adjusted, the distortion
which it introduces will not be detect-
able by ordinary means. It may, for
example, introduce new frequencies if
overloaded by the louder signals; in
this case the louder sounds will be falsely
represented.

It is wiser not to overload the detector
with the idea of reducing the number
of stages of low-frequency amplification
in the receiver, as the detector tube will
operate with a minimum of distortion
only when it is not overloaded.

In order to obtain sufficient volume
from a loudspeaker or reproducer, it is
practically always necessary to have
some form of low-frequency amplifica-
tion in the receiver itself. Such an
amplifier must faithfully magnify or
amplify those electric impulses which
are given to it by the detector unit.

i In order that the low-frequency am-
plifier shall be able to do justice to the
broadcast program, it must receive the
proper undistorted impulses from the
preceding units. The studio must be
correct, the microphone faithful, the
modulator good, the receiver tuning
proper, and the detector functioning
properly in order that an undistorted
message may be passed on. Assuming

that the low-frequency amplifier in the
receiving set has been fairly treated, it
is only proper to analyze it in order to
give the last transforming device in the
chain of units, the reproducer, a fair
chance to do itself justice.

For the audible or low-frequency
amplification, there are three general
types of amplifiers: (1) transformer-
coupled, (2) impedance or choke-coup-
led, and (3) resistance-coupled.

Each of these amplifiers possesses
certain advantages and certain disad-
vantages. One person will vow that one
is the best; another will declare that
another of the three types is better.
Usually this declaration is based upon
Jancy.

Many low-frequency amplifiers, no
matter of what type, are operated under
2 handicap so that enthusiastic com-
parisons are often meaningless!

One of the uses of the ordinarv three-
electrode vacuum valve in receiving sets
is that of an amplifier of electric energy.
The amplification obtained by one valve
may be too little, so that often several
valves are used in tandem or cascade.
A multi-stage or cascade amplifier is one
of several valves arranged to that each
one amplifies the energy given to it by
the preceding valve. Thus the usual
two-stage amplifier has two valves used
as amplifiers, the three-stage amplifier
three, and so on.

Some type of electric coupling must
be used to connect the successive vac-
uum valves in an amplifier; it is the
particular method of coupling and the
quality of the coupling device which
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Figure 5: This drawing shows the elec-

Irical connections for a single stage of trans-
former-coupled amplification.
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Figure 6: The connections for a single

slage of tmpwrdance-coupled low-freguency
amplification are shown here.
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Fiaure 7: One stage of resistance-coupled
amplification should be connecled up as
this hook-up shows.
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have much to do with the success of the
amplifier and the quality of its output,
or rather the quality of the sound given
by the reproducer.

Figures 5, 6 and 7 represent the three
methods of coupling two vacuum valves,
and, therefore, the three general types
of audio-amplifiers.

In the case of the low-frequency
transformer coupling of Figure 3,
there are two windings on an iron
core. These two windings are in-
sulated from each other; and they are
connected to the vacuum valves as
shown. When an electric disturbance of
a changing nature (which may be des-
ignated as a changing voltage) is applied
between the grid and filament termi-
nals (marked G and F—) of valve num-
ber 1, a changing electric current re-
sults in the winding of the transformer
known as the primary. The passage of
a changing current through the primary
winding of the transformer causes a
changing voltage to appear between
the terminals marked G and F— of valve
number 2. If the transformer were per-
fect, the voltage would be the image
of that voltage applied to G and F— of
valve number 1.

In a well-designed low-frequency
transformer it is possible to multiply
voltages simply by constructing the
device in such a way that there are more
turns of wire in the secondary winding
than in the primary winding in some-
what the same way that a lever may
be used to multiply forces. It is this
characteristic of a transformer which
mekes it very suitable as applied to
a low-frequency amplifier. It is not only
possible to obtain the (voltage) ampli-
fication of the valve itself in this way,
but it is also possible to obtain even
more (voltage) amplification by having
a ‘‘turns-ratioc” on the transformer
greater than one (unity). For example,
a transformer designated as a “turns
ratio of 2 to 1” is one with twice as
many turns on ‘the secondary as on the
primary.

The two devices of Figures 4 and 5 for
coupling two vacuum valves do not
have the same property of multiplying
voltages possessed by the transformers
of Figure 5. With the same valves it is
impossible, then, to obtain as much
amplification per stage in the cases of
Figures 6 and 7, as it is in the case of
Figure 5.

By the use of the so-called high “mu”
tubes, however, this comparison is
much more optimistic. Resistance-coup-
led and in some cases, choke-coil ampli-
fication is most effectively accomplished
by the use of tubes having a high am-
plification factor (“mu’’). With such
tubes the amplification per stage ap-
proaches the value obtainable in trans-
former-coupled amplification.
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Checking interference at s

source—this time al ke top of

a telephone pole, where leakage

from a power (ransformer

led lo complaints from the fans
in the neighborhood.

INTERFERENCE CAR No. 3
Radio Branch, Department of
Marine and Fisheries

UCH is the legend on the doors of
one of a fleet of eight autcmobiles
equipped to run down radio inductive
interference. These eight cars patrol the
eastern part of Canada—and constitute
a part of Canada’s answer to the query
raised by radio fans, “What can the
Government do to check interference?”’
Each car is specially built and fur-
nished with the most sensitive radio
receivers and iwo radio electricians.
Nearly two years ago, after a number
of preliminary tests had proven suc-
cessful, a staff of one engineer and three
electricians were appointed to deal with
radio interference from power line and
clectrical apparatus. An automobile
was equipped with special instruments
and sent on tour in Ontario and Quebec.
In three months the two radio electri-
cians with this car carried out investiga-
tions of interference in one hundred
towns and villages. Two hundred and
three cases of interference were handled,
of which 124 were immediately elimi-

6é

nated; the majority of the others ceased
to annoy broadeast listeners as a result
of follow-up correspondence between
the broadcast listeners, the owners of
the electrical apparatus causing the in-
terference and the Radio Branch at
Ottawa.

Such has been the suecess of this sec-
tion of the Radio Branch from the very
first that the following year five cars
were on continuous duty throughout
Toastern Canada, with headquarters at
Halifax, Montreal, Ottawa and To-
ronto. Three more cars have now been
added to the fleet, one for Vancouver,
another for Winnipeg ang the third for
London, Ontario.

An example of the work accombplished
by one of these cars is the tour of ear
number 3 from June 3rd to August 13th,
1926. -

Sixty-five municipalities in Ontario,
from Ottawa to Galt, were visited; 286
cases of interference were investigated,
out of which number 254 were due to
faults on distributing systems. These
may be summarized as follows:

Faulty transformer cut-outs num-
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Interterence
Patrol”

How an emergency fleet of
eight radio-equipped motor
cars are employed for running
down and suppressing unnec-
essary disturbances to radio

reception.

By
JAMES MONTAGNES

bered 234; other faulty series connec-
tions {(including faults in disconnect-
ing switches and terminals of trans-
formers) were 8 in humber; a similar
number of cases were due to contact
with ungrounded metal; 4 cases were
due to lines being in contact with some
high-resistance ground, such as wet
poles and trees.

Each automobile is equipped with a
superheterodyne receiver with direc-
tion-finding loop and volume control.
Six and seven-tube superheterodynes
are used, mounted in a special portable
cabinet, which is connected by means of
a multi-wire cable plug to a second cab-
inet that contains batteries and acces-
sories; this receiver is sufficiently sen-
sitive to record a noise due to a fault on
a distributing system many miles away.
In fact, it was used recently in two
Ontario towns to locate faults on power
lines situated in the one case fifteen
miles and in the other four miles distant.

These receivers may be used while the
automobile is traveling at a moderate
rate of speed. The interference fron: the
ignition system of the car usually pro-
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duces a sound in the receiver which is
characteristically different from that
produced by the power line, so that this
type of interference, if not too great, is
not objectionable.

In addition, a portable superhetero-
dyne recetver is carried and used in
special tests where two receivers are
required. A portable three-tube regen-
erative receiver, complete with batter-
ies and especially designed to be earried
by one man, is also part of the equip-
ment of the car. The latter set is used
with a loop or various types of explor-
ing coils for special investigation in
power houses and places inaceessible
10 a car.

The tubes used in all these sets are
the tiny “peanut” tubes, manufactured

m Canada, which operate on dry cells.

Many cases of urban interference are
also handled; such, for example, as that
originating in oil furnaces, electric signs,
electrical heating pads, violet rays, and
other electrieal apparatus. In order to
eliminate the interference after it has
been located, a number of surge traps,
made up of various sized choke coils
and condensers, are to be found stored
away in the upright cupboards of the
€ars.

Inside, each radio interference car
resembles a cosy little room. There is a
small bench at one side and a table
across the back, under which is placed
the superheterodyne receiver. Below
this and surrounding it are & number of
drawers and shelves that house other

POPULAR RADIO

receivers, tools, measuring instruments,
coils and many other items. On top of
the table is the loop direction finding
antenna, while a cupboard takes up
some space behind the driver’s seat.

That this service is provided in the
Dominion may seem strange, but the
listener in Canada is entitled to help in
his reception of broadeast music. An
annual license is required by every
owner of a radio receiver; the charge is
$1.00 for each fan. Out of this sum
amounting to over $125,000 during the
year from April 1, 1925, to March 31,
1926, the radio interference cars with
their trained staffs of two radio elec-
tricians are paid, and & number of other
means of improving radio reception for
the listener are made possible.

How to Build the New Browning-Drake Receiver—
Told by Browning and Drake Themselves

In the next issue of PoruLaR Rapio—for A pril—uwill appear an articlc on the new Browning-Drake stand-
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A. E. Burgess

cycle, allernating current lines.

ard receiver, in which the originalors of this circuit will describe the improvements of the last year and will

give complele constructional delails for the new receiver, which will operale direct from the 110-voll, 60-
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AN ANTENNA MAST THAT CAN BE RAISED AND LOWERED BY ONE MAN
This thirty-fool mast was buill by C. P. Burgess of Dallas, Tezas of 2 by 4-inch timbers bolted together down lo twelve fect
Jrom the lower end, where they are spread in a 'Y’ shape. The base consists of two substantial stakes that are driven into the
ground, five feet aparl. A one-inch iron pipe is then run through the stakes and the mast ends so that the mas! may be easily
raised or lowered by one person. Only a few guy wires dre needed to finish off @ rigid and eflicient construction.
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From a photograph made for PoroLAr Rapio
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A CORNER OF THE LABORATORY WHERE THE TESTS ARE MADE
Al of the apparatus thal is listed in this Department has been lesled and checked in the PoprLar Rapio
electrical testing laboratory, where the oulstanding fealures and usages of new devices are delermined and
entered in the testing log book. From these records this Departmnent is made up for the benefil of PorULAR
Rap1o readers. (The engineer, shown above, is oblaining the amplification factor of a vacuum tube.)

What’s New iz Radio

Conducted by

THE TECHNICAL STAFF

Inventors, experimenters, manufacturers and readers generally are
invited to keep Porurar Rapio informed of all new apparatus that
is of their own creation or that comes to their attention; if the ap-
paratus passes the tests of the Porurar Rapio LaBoraTory 1t will

be duly recorded in this Department.

A Device to Test the Voltage
Your Power-pack Delivers

Name of instrumen!: “B" power tester.

Description: This instrument contains a
milliammeter and a voltmeter which,
when properly connected to the out-
put of a power-pack, show the volt-
age the power-pack will deliver at

any specified enrrent diain. A rheo-
stat is provided in the instrument to
permit the current drain to be regu-
lated as desired. Thus, if a power-
pack is intended for use with g re-
ceiver whieh draws 25 milliamperes,
the rheostat in the power tester is
adjusted until the milllammeter shows
a reading of 25 milliamperes. The
voltage tﬁen shown by the voltmeter
on the fuce of the tester is the voltage
which will actually be delivered to
the receiver. Terminals for connecting
the instrument to the power-pack
are provided at the top of the instru-
ment. Also terminals by means of
which the voltmeter and ammeter
may be used separately for the meas-
urement of any DC voltages or cur-
rents not exceeding 300 volts or 100
milliamperes. The voltmeter is of
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the high-resistance type (approx-
imately 200 ohms per volt). The in-
strument is housed in a metal con-
tainer with a erystalline finish. All
terminals are clearly marked.

This instrument fills o long felt
need inasmuch as the ordinary volt-
meter will not provide relinble readings
for this use because of the relatively
low internal resistance of these measur-
ing instruments.

Usage: ‘T'o mensure the output voltage of a

“B" power-pack, at any desired rate
of current drain.

Ouitstanding features. Enables the owner to

tell just what voltage his power-pack
is delivering to the receiver. Well
made. Simple to use. Absolutely safe.
Either meter may be used separately
if desired.

Maker: Sterling Mfg. Co.
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A Double Condenser that
May be Used in the LC-27
Receiver

Name of instrument: Dual condenser.

Description: This double capacity unit,
which is made especially for the LC-27
receiver, contains a grounded rotor
section with a metallic shield between
the two sets of stator plates. The
shaft is made in one part with the two
rotors fastened thereto by means of
two set serews. The rotors are car-
ried on a well insulated strip that is
fastened at each end of the frame.
The type of condenser plates used
%ives good separation of broadeast

requencies throughout the entire dial
range.

Usage: As a tuning unit in radio-frequency
circuits.

Outstanding fealures: Neat appearance. Ef-
ficient. Eliminates erowding on the
dials« Easy to install.

Maker; Gardiner & Hepburn, Inc.

A Handy Double-pole
Double-Throw Switch for the
Radio Experimenter

Name of instrument: DPDT switch.

Description: This switch, which is excep-
tionally neatly made should be in-
valuable to the radio set-builder who

builds his own testing equipment. It
18 well made of bakelite with nickel-
plated brass switch blades and ac-
cessories. The switehes are also made
in SPDT, DPST and SPST styles.

Usage: In connection with changing cir-
cuit hook-ups in radio apparatus,

Outstanding features: Well insulated. Neat-
ly made. Takes up.small space. Posi-
tive connection.

Maker: Leslie F. Muter Co.

A High-Voltage Filter
Condenser

Name of instrument: Filter condenser.

Description: This capacity unit, which
is enclosed in an aluminum can, is
made in 2 and 4 mid. sizes, and is
rated at 500 volts on continuous
direct current. It is equipped with a
bakelite connection block with solder-
ing lugs for connecting in the electri-
cal cirecuit. It also contains two
mounting legs that may be used for
fastening the block to the base.

A RECEIVER HALF AS LARGE AS AN ENGLISH PENNY
This tiny crystal receiver 13 said to work as well as sels many limes 1's

size. A

red tuning coil of fine wire is concealed in the base; the crystal

18 placed in the small wire cage al the right. The four liny wire loops
are for the antenna and ground conneclions and for the phone tips.
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Usage: In a “B” power-pack as a filter
condenser.

Outstanding features: Neat appearance.
Takes up small panel space. Easy to
connect. High-voltage operation.

Maiker: Tobe Deutschmann Co.

—

A New Style Condenser that
Helps in Tuning

Name of insirumeni: Variable condenser.

Description: The new Mletralign variable
condenser incorporates a type of plate
that gives improved tuning character-
istics to any receiver in which it is
used. It combines the best features
of straight - line - capacity tuning
straight-line-wavelength tuning and
straight-line-frequency tuning and
eliminates the shortecomings of each.
The workmanship is exceptionally ac-
curate and the condenser is con-
structed of such sturdvy material and
with such great care that it should
last a lifetime.

Usage: In a radio-frequency ecircuit for

tuning.
Oulstanding features: Improved tuning
characteristics. Easy adjustment.

Noiseless operation. High efficiency.
Moaker: General Instrument Corp.

A Loudspeaker That Looks
Like a Book

Name of instrument: Cone-type repro-
ducer.

Description: This loudspeaker which has
the appearance of a beautiful book
contains the Utah reproducing unit,
the moving element of which is at-
tached to the two top inscribed parch-
ment pages of the book as it lies open
and causes them to vibrate in much
the same manner as the parchment
cone of a cone loudspeaker. The unit
is capable of great volume with ver}\;
pleasing reception, reproducing bot
the high and low tones of music and
speech; it is equipped with a longeord.

Usage: In connection with a broadcast
receiver as a reproducer for home use.

Outstanding fealures: Novel idea. Beauti-

ful appearance. Good volume and

tone quality.

Maker: Utah Radio Products Co.
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A High Current Variable
Resistance for Regulating
Power-pack Voltages

Name of instrumen!: Variable resistance.
Description: This new resistor, which is

especially made for high-current work
is exceptionally satisfactory for use as
a voltage regulator in “B” power-
packs. It contains much larger units
than the standard Bradleyohm and
will dissipate much greater power than
the standard unit. It is built in
strict accordance with good engineer-
ing practice and is equipped with two
terminals which will accommodate
the connecting wire either by a screw
clip or by soldering. It may be at-
tached to the panel by means of the
single-hole mounting.

Usage: In radio circuits and especially in

“B” power-packs for voltage regula-
tion.

Oulstanding fealures: High current carrying

capacity.  Rugged  construetion.
Smooth variation. Neat appearance.

Maker: Allen-Bradley Co.

A Rheostat that Is Also
a Battery Switch

Name of insirumen!: Combination switch

and rheostat.

Description: This unit is similar to the

regular Carter rheostat except that it
has an additional part that functions
as a switch as the rheostat is turned
down. Upon revolving tha rheostat in
one direction, the resistance will be
lowered in value and upon revolving
the rheostat in the opposite direction
the resistance increases in value and
finally a switch is operated that turns
off all the tubes in the set. The rheo-
stat, however, may be used on one
or more tubes but it does not have
to be used in sories with the total
number of tubes that are controlled
by the switeh.
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Herbert

A TRANSMITTING SET THAT IS “WIRED”
WITH COPPER STRIPS

Wires have been almost completely eliminated in this neatly built seven-

watl, short-wave transmiller by the use of copper tubing for the coils and

copper strip for the connections between tnstruments. The sel was con-

structed by two amateurs, Philip and H. A. Goelz (2CTF), jor the

schooner “Morrisey’’ for use during the Greenland expedition of the

American Museum of N atural History. Note how the apparatus has been
mounted upon insulalors to reduce losses.

Usage: As a filament control switch and  Qutstanding fealures: Good quality of re-

rheostat. production. Great volume. Neatly
Outstanding fealures: Compact. Efficient. made. Easily installed in a receiv-

Smooth operation. Saves cost of one ing set.

instrument. Maker: Ford Radio & Mica Corp.

Maker: Carter Radio Co.

A Double-Impedance Coupler
that Improves Audio
Amplification

Name of instrument: Double impedance
unit.

Description: This new unit, which is used
for low-frequency amplification, con-
tains a plate and grid impedance of the
proper values and a suitable coupling
capacity enclosed in a metal case with
four binding posts mounted on in-
sulating strips for connecting in the
circuit. The two impedances have no
magnetic coupling between them and
the energv is supplied from the plate
to the grid eircuits of the two tubes
used through the electrical connection
afforded by the coupling capacity of
the unit.

Theunitgives exceptionally good am-
plification of both high and low notes
and will handle large volumes without
any noticeable effect from distortion
due to overloading.

Usage: In a low-frequency amplifier as un
interstage coupling unit.
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A Double Scale Galvanometer

Name of [ustrument; Radio-frequency
mithammeter.

Description: This new measuring unit is
equipped with a synunetrical seale for
use as a galvanometer and with a
calibrated scale for measuring milli-
amperes at radio frequencies. Jt is
equipped for panel mounting or it
may be used, as shawn in the illus-
tration, with the slanting metal base,
for use in the laboratory. Two bind-
ing posts are furnished with the unit
for connections to the external cir-
cuit. The case is finished in a neat
eryvstalline black that is attractive
and serviceable.

Usage: For use as a galvanometer or for
mensuring  radio-frequency  milli-
amperes.

Outstanding fealures: A compact labora-
tory instrument. Good aecuracy.
Good dial visibility. Large range.

Maker: Jewell Electrical Instrument Co.

A CLOCK THAT TURNS YQUR SET ON AND

A Well-made “B” Power-
pack That Operates
Efficiently and Quietly

Name of instrument: “B” power-pack.
Deseription: This unit, which accommo-

dates either the type B or type BH
Raytheon, is a rectifier that furnishes
direct current for use on the “B”
circuits of sets and operates off the
110-volt, alternating current, lighting
line. It is equipped with a number
of taps for furnishing “B"” voltages
for_the radio-frequency detector and
audio-frequency amplifier circuits as
well as a variable voltage where it is
necessary. It is mounted and shielded
in a neatly finished metal case with
the terminals and switeh located on
an insulating panel at the top of the
case. The case is easily removed for
inspection, The wunit is equipped
with an extension cord and plug for

el ""

OFF AUTOMATICALLY

To turn your receiver on or off al a specified moment. All you need io do
is set the clock lo the proper time by means of the knob just below the
clock face; the elock alarm then makes or breaks the filament circuit al the
set time. This apparalus is made by the Time-Lite Appliance Corp.
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connecting to the 110-volt, 60-cycle
alternating current lines,

Usage: In connection with a broadcust

receiver for supplying plate eurrent to
the vacuum tubes.

Quistanding  features: Neat appearance.

Silent operation. Suitable for usc
with any receiver. Efficient.

Maker: Chamberlain Electrie Co.

A Device to Operate the Tube
Filaments from the House
Lighting Lines
Name of instrument: “\" battery elimin-

ator.

Description: This devire does awav with
the stornge “A” battery completely
and enables the owner to light the
tube filaments of his receiver from the
alternating current lines. It consists
fundamentally of a 2-ampere charger
which operates the filaments direct
through a suitable filter. The device
includes a relay switch whieh auto-
matically turns on the alternating eur-
rent power when the battery switeh on
the receiveris turned on. A receptacle
is also provided in the case of this in-
strument to accommodate a plug from
the “B" hattery eliminator, thus per-
mitting both to be eontrolled by the
battery switch on the receiver.

Usage: To supply the filament operating
current for any receiver up to eight
201-a tubes or the equivalent.

Outstanding  features: Well econstructed.
Good appearance.  Automatically
controlled. Supl)li(-s ample current
]to operate eight 14-ampere tubes. No
um.

Maker: Briggs & Stratton Corp.

This Deviee Makes It Easy to
Control an AC-Operated Set

Name of instrument: Automatic relay
switeh. ‘ )
Description: This device is cquipped with
an extension eord and plug to connect
it to the alternating current lines. The
device also contains two rcceptacles
to accommodate the plugs from the
“B”  power-pack and the trickle
charger, which would ordinarily be
plugged into the alternating current
line direct. The instrument in-
cludes a relay which operates z
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double-pole, double-throw switeh and
is controlled by the filament switch
on the panel of the receiver. When
the filament switeh is turned on, this
instrument automatically connects
the ‘13" power-pack to the alternating
current line and disconnects the
trickle charger. Whem the filament
switch is thrown off, the “I3” power-
paek is disconnected and the trickle
charger is connected.

Usage: "To automatically control power-
packs and battery chargers by means
of the filament switch on the receiver
panel.

Oulsianding features: Completely enclosed
to guard against accidental contact
with the alternating current supply
line. Sturdy construction. Eliminates
the necessity of plugging the “B”
power-pack and trickle eharger in and
out of the alternating eurrent line
and thus ﬂermits control of the “A”
battery, the “B” eliminator and the
trickle charger by means of the filn-
ment switch on the panel of the re-
ceiver.

Maker: Yaxley Mfg. C'o.

A Handy Tnsulator

Name of instrument; Stand-off insulator.

Deseription: This is a glazed poreelain,
pedestal insulator approximately 11,
mches high equipped with a binding
post, The porcelain base is flunged
and is equiEped with screw holes for
mounting the insulator,

{’sage: This device serves the double pur-
pose of insulating any wire which is
attached to its binding post and at the
same time keeping this wire at least
114 inches away from the wall or
other object upon which the insulator
is mounted. {t is especially useful
in insulating long battery lends, an-
tenna leads, etc.

Outslanding [features: Extremely rugged
construction.  ’rovides practically
perfect insulation, The hinding post
at the top provides an casy way of at-
taching the wire or instrument which
is to be insulated.

Maker: General Radio Co.

An Instrument for Measuring
the Voltage Output of
Battery Eliminators
Name of instrumen!: Yoltmeter and high

resistance multiplier,
Description: ‘Fhis meter is of standard

Jor its tinyg broadvasier by Frank Lester

Herbert

A RADIO SYSTEM THAT BROAD-
CASTS BABY'S "8,0.8.7

An unusual application of radio is (his
microphone allached lo the side of the baby's
erib; ol brings his cries to an amplifier and
lowdspwaicer placed in a distant part of the
house. This ingenious system was designed

(2AMJ), a Richmond Hill, N'. Y. “ham,”’

size, workmanship and material. It
ix supplied with an external resistor
which results in a meter resistance of
approximutely 1000 oluns per volt and
i¢ therefore cupable of accurately
measuring voltages of high-resistance
circuits, such as those of "B” power-
packs.

Usage: For measuring the direct-current
voltage of any high-resistance circuit.
Especinlly useful in measuring the
output veoltages of “B” power-packs
up to 60O volts,

Outslinuling features: Convenient size and
shape for mounting on a panet. Re-
liable construetion.  Aceurate,  Use-
ful in conjunction with high resistance
circuits which eannot be accurately
measured by standard voltmeters,

Mauaker: Weston  Eleetrical  Instrument
Corporation.

A Tube That Gives Higher
Audio Amplification
Per stage

Name of instrwment: Migh-mu  vaenum
tube.

Description: "This is a tube cspecially de-
signed for use in the intermediate
stages of an audio-frequeney am-
plifier. The umplification factor (na)
of this tube is approximately 20 as
compared with an amplification factor
of 8 for the average 201-a type tube.
This tube, when used in the first audio
stage, will provide increased volume on
wenk signals.

Usage: May be used as an amplifier tube
in the intermediate low-frequency
stages of a receiver and will sometimes
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find use as a radio-frequeney ampli-
fier tube or detector.

Oulslunding  features; Standard  construe-
tion and equipped with standard base,
Provides high amplifiention which in-
creases voluine.

Muaker: C, ., NMig. Co.

1

A New Unit that Simplifies
Power-pack Construction

Name of instrument; Combination trans-
former and filter choke unit,

Deseription: This new device contains in a
single metal ean a power transformer
for the Raytheon tulwe with a split sce-
ondary winding for full-wave rectifi-
cation and two chokes that may be
connected in the standard Raytheon
fitter circuit. The leads are hrought
out in suitable lengths on standard in-
sulated wire that may be connected to
the other instruments that will be in-
corporated in the power-pack. The
unit is also furnished with an exten-
sion cord and a plug for connecting to
the 110-volt, 60-cyele lighting lines.

Usage: Ina ““B” power-pack.

Outstanding fealures: Simplicity of design.
Accommodates the new BH  type
Ravtheon tube. Furnishes the proper
values of inductance for the filter cir-
enit. Kasy to install. Compact.

Maker: Dongan Eleetme Mfg. Co,
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An Automatic “A” Battery
Charger for Your Set

Name of instrument: Storage “A" battery
with automatic trickle charger.

Description: This combination instrument
is completely inclosed in a brown,
crystalline finished, metal case which
is perforated for ventilation, and
which measures only 11 inches by 6
inches by 814 inches. The unit con-
sists of ‘a G-volt storage “A" battery,
an automatic relay switch and a
trickle charger. The device is so ar-
ranged that when the filament switch
on the panel of the receiver is turned
“on” the battery is connected to the
filaments of the wvacuum valves.
When the switch in the receiver is
thrown “off”” the automatic relay in
the battery unit connects the trickle
charger to the battery and the bat-
tery is thus continuously charged at a
slow rate while the receiver is not in
use. The charger consists of a step-
down transformer and a dry, elec-
trolytic rectifier and also a regulating
resistance by means of which the
charging rate can be adjusted to any
one of four rates of approximately
.15, .25, .50 or .75 ampere per hour.
A fuse is provided in the ecireuit to
prevent damage in case the output

terminals are aceidentally short-cir-
cuited. The efficiency of the charging
unit is extremely high and the oper-
ating cost of the charging device,
even at the highest charging rate, is
somewhat below 1/10 of a cent per
hour,

Usage: As a continuous and dependable
source for the filament-current supply
for a radio receiver which uses stand-
ard 5-volt vacuum valves.

Owistanding features: Compact in size.
Self-contained battery and charger.
Automatic charging control. The

charger uses a dry clectrolytic recti-

fier and therefore requires absolutely

no attention on the part of the user.
Maker: The Prest-O-Lite Co., Ine.

Complete Parts for That
New Antenna

Name of instrumenl: Antenna kit.

Description: This kit includes everything
needed for theinstallation of a first-class
antenna. It includes stranded antenna
wire, rubber covered wire for the
lead-in and the ground connections,
a lightning arrester, porcelain insulat-
orsfortheantennaand porcelain stand-
off insulators for the lead-in wire, a
ground clamp for making the ground
connection to a pipe or radiator, an
insulated strip which is used to bring
the lead-in wire through a window
and the necessary screws and tacks.

Usage: For the erection of a complete out-
door antenna.

Outstanding features: Complete kit. All
parts used are high grade.

Maker: Packard Electrie Co.

Pacific & Atlantle

A “TALKING” DOG BUILT BY A TWELVE-YEAR-OLD FAN

A complete erystal radio receiving set is mounted along the backbone of
this toy dog; it was built by George Frazee, a Los Angeles boy, from
about 81.50 worth of apparatus.
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A Double Cone-type
Loudspeaker that Is Also a
Ceiling Lamp
Name of instrument: Cone-type reproducer.
Description: This reproducer, which con-
tains both a large and small cone made
of translucent material, contains a re-
producer unit that operates both of
the cones or only the large one, as the
user desires. It also contains a lamp
fixture which mav be connected to the
lighting circuit. The light of the lamp
shines through the colored cone and
is reflected to the ceiling, giving a
pleasant indireet light. The tone qual-

ity is exceptionally good.

Usage: In connection with a radio receiver
as a reproducer of broadeasting.
Outstanding features: Novel design. Serves

as a lamp and reproducer. Good qual-
ity. Capable of great volume.
Maker: Electravox Studios.

A Convenient Unit for thé
Resistance-Coupled
Amplifier

Name c_){ instrument: Resistance coupling
unit.

Description: This is a compact and simple
unit which consists of a fixed, block-
ing condenser and two resistance
units. The latter are mounted be-
tween spring clips and can easily be
removed by simply slipping them
out of their clips. The entire assembly
1s mounted on a base of composition
miaterial and convenient terminals
are provided in the form of soldering
lugs at the four corners of the base.

Usage: As a coupling device between
vacuum valves in a resistance-coupled
amplifier.

Outstanding features: Compact size. Easy
to install. Easy to remove and replace
resistances while experimenting to
determine the proper resistance val-
ues for any particular part of a eir-
cuit.

Maker: Aerovox Wireless Corp.
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A Device That Prevents
Waste of Battery Current

Name of instrument: Combined battery
switech and pilot light for radio re-
ceivers.

Deseription: This device is a compact bat-
tery switch which, in addition to
turning a receiver “on” and “off,” also
operates a pilot light which is mounted
directly on the frame of the switch.
It is mounted directly on the panel
of the receiver by means of a single
hole mounting and it is equipped with
a small colored glass winﬁow which is
intended for mounting on the panel
direetly in front of the pilot light.
Thus, when the switch is turned “on”
the pilot lamp lights up and gives vis-
ible indication, through the colored
glass window, that the receiver is
turned “on.”

Usage: In a receiver for turning the re-
ceiver “on” and “off” and as an in-
dicator as a safeguard against leav-
ing the receiver turned on when it is
not actually in use.

Outstanding features: Sturdy construction.
Compact size. Easy to install. Posi-
tive in operation,

Maker: Yaxley Mfg. Co.

Lightning Protection in a
Neat Form

Name of insirumen!: Lightning arrester
for radio installations.

Description: This arrester consists of a
composition eap within which is
located the protective device, and be-
neath which are the terminals for
connecting the antenna and ground
wires. The whole is mounted on a
metal bracket for mounting the de-
vice outside of the window. This
bracket also serves to keep the in-
strument well away from the wall of
the house, in accordance with the re-

uirements of the Board of Fire Un-
erwriters. The projecting cap helps
to protect the terminals from the
weather, and the protective device
itself is completely inclosed, and
therefore fully protected.

Usage: To protect any radio receiver in-
stallation and its surroundings from
possible damage due to heavy charges
of static, or lightning.

Outstanding fealures: Nice appearance.
Solidly ~ constructed. Mounting
bracket provides adequate spacing
from building.

Maker: Swan-Haverstick, Ine.
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This Unit Eliminates the “B” Battery
Replacement Problem

Name of instrument; Storage '‘B” battery
and charger,

Description: The battery consists of two
banks of 24 cells each, and has a total
average voltage of 96 volts. Each cell
is inclosed in a eylindrical glass con-
tainer with a poreelain top. The econ-
tainer measures approximately 134
inches by 6 inches. The capacity of
the unit is approximately 2000 milli-
ampere hours.

The cells are mounted in a metal
rack with one group of cells at each
end. In the center is an electrolyvtic
charger, by means of which the entire
battery may be charged at one time.
A four-pole, double-throw switch is

A Set With a Novel
“Rejector”’ to Get Rid of
Interfering Stations

Name of instrument: Bremer-Tully “Eight”
Counterphase Receiver.

Usage: As a receiver for radio broadcast re-
ception,

Outstanding features: Simplicity of opera-
tion. Good design and careful con-
struction. Neat appearance. Specially
designed to provide maximum selec-
tivity through the use of a built-in
rejector circuit. Good tone quality.

Description: In appearance the “Eight”
is rather unusual, in that the panel
that carries all of the tuning and ad-
justment controls occupies only a
small portion of the front of the cab-
inet, and is entirely concealed when
not in use. A small lower portion of
the front of the cabinet is in the form
of a drop door behind which this con-
trol panel is concealed.

Above this door, and in the center
of the front, is a window, framed in
bronze, through which the ealibrated
tuning scale may be scen. This scale
makes use of an especially clever ar-
rangement for indicating the wave-
length to which the receiver is tuned.

The eabinet is of excellent material
and workmanship and is finished in
a deep brown shaded effect, lacquered
and hand-rubbed.

The entire top of the cabinet is
hinged to allow access to the receiver
units. These units are all mounted on
a strong, cast aluminum base, or

(Continued on page 286)
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included in the unit, by meansof which
the two groups of cells may be con-
nected in parallel for charging or con-
nected in series for use with a re-
ceiver.

Usage; As the plate-voltage supply for a
radio receiver, or for any other use
where the current consumed does not
exceed approximately 100 milliam-
peres

Outstanding fealures: Compsct arrange-
ment. Well construeted. Easy to
charge. Suitable for use with any re-
ceiver, especially with reeeivers which
draw a high plate current. Battery
and eharger eontained in a single unit.

Maker: Graynie Carp.

Fron a protograph made for PoruLar Rapio

A SEVEN-TUBE SET THAT IS8
TUNED BY A SINGLE CONTROL

An vnusual jeature of this receiver is the

panel design, ol of the controls are mounted

on a sirip near the bottom of lhe panel which

8 concealed bekind a long, low door when

the controls are mot in use. The calibrated

tuning scale may be seen at the center of the
cabinet fron.
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A Popular-Priced Power-
Operated Receiver

Name of instrument: Amrad Neutrodyne
Type AC-5 and Amrad Power Unit.

Usage:vl"ur radio broadeast reception.

Outstanding features: All operating current
drawn from AC lighting lines. No
batteries used. Good tone quality.
Good appearance, Popularly priced.
Easy to operate. Equipped with a
power amplifier.

Description: This receiver outfit consists
of two separate units: the receiver
unit which is inclosed in an attractive
wooden cabinet and the power-pack
or power unit which is inclosed in a
perforated metal case. A connecting
cable is supplied to provide the eon-
nections between the two units.

The receiver, which is of the table-
mounting type, presents an attrue-
tive appearance. The cabinet is o
massive affair, not in size but in the
construction and in the heavy mate-
rial used. It is all of wood, including
the front panel, and is finished in a
two-tone mahogany, paneled effect.
The top is hinged to provide access
to the interior.

The front panel of the receiver car-
ries all of the operating controls ex-
eept the switch which turns the
power “on and off.” This switch is in
the form of a pendant and is attached
to the power unit by a five-foot cable.

The panel control consists of the
three tuning knobs and a fourth knob
which controls the amount of eurrent
to the vacuum valve (or tube) fila-
ments. Immediately above each of

rrom a photograbli male for I'orrLae Ranio

the tuning controls is a small window
thro which is visible the cali-
brated scale that is operated by the
the corresponding tuning control. The
fact that there are three tuning con-
trols does not make the process of
tuning difficult because the settings
of the three controls, for a given
wavelength, are approximately alike.
Then, too, a given broadecasting sta-
tion will always come in at the same
setting of each of the tuning controls.

Just above the filament control on
the panel is a milliammeter which
shows the amount of current being
fed to the filaments of the UX-199
type valves. The power control knoh
is adjusted until the hand of this
meter points to a scction of the meter
scale which is marked in red to indi-
cate the proper operating point for the
receiver. Onee this adjustment has
been made this control requires no
further attention unless to make up
for some vurintion in the line volt-
age itself.

There are no controls in the power-
pack. All of its output voltages are
permanently regulated to meet the
requirements of the recciver before
the unit leaves the factory. No at-
tention to this factor is necessary on
the part of the purchaser of the re-
ceiver, cxcept one adjustment that
must be made when the unit is first
installed. The purpose of this is to
accommodate the unit to the line volt-
age in the particular location where
the receiver i1s put into cperation,

Insideof the power-pack, on the case
of the transformer, are two terminals

A “NO BATTERY" RECEIVER AT A POPULAR PRICE
This receiver, which is of the lable-mounting type, operates directly
Srom the AC house lighting lines. The cabinet and the front panel are
both of wood and are finished in a lhwo-lone mahogany. Three (uning
conlrols are used, but as the sellings of all three are always approrimately
the same, tuning 18 not al all dificull; the fourth control regulates the

Silament current supply,
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marked “H’’ and “L.” Between these
two terminals a short length of wire
is found, projecting from the trans-
former case. This wire terminates in
a metal tip which fits either of these
two terminals. When the outfit is
first installed, this wire is connected
to the terminal marked “1." If,
when the receiver is put into opera-
tion, the meter hand ecannot bhe
brought up to the required point (60
milliamperes) on the secale, then the
wire in the power unit should be dis-
connected from the “1" terminal and
reconnected to the “H” terminal. It
will then be found possible to obtain
the proper reading on the meter scale,
and the receiver will be ready for
operation. Thereafter, this connce-
tion in the power-pack need never he
changed.

The power-pack consista of a power
transformer, rectifier and filter, all of
which are completely inclosed in a
metal ecase. The device is made fool-
proof by the inclusion of a cut-off
switch which is automatically opened
when the cover of the metal case is
removed. Thus the power unit will
operate only when the cover is on.

The design of the power-pack and
the material used make this unit ad-
mirably suited to its purpose. There
is no hum when the receiver is in
operation and there is an extremely
small chance for anything to go wrong
in the power-pack. The filter cen-
densers, which are usually the weak-
est link in a power-supply device, are
of the electrolytic type and are de-
signed with a considerable factor of
safety.

The power transformer used in this
unit supplies the high voltage, which
then passes through the full-wave
rectifier, which consists of two rectifier
valves of the UX-216-B tyvpe and
thence through the filter. The DC
output from the filter then goes to
the reeeiver through the controlling
resistances which are incorporated in
the power-puck. This direet current
not only supplies the high-voltage re-
quirements of the plate circuits of the
receiver, but also provides the fila-
ment su'pply for the four UX-199
type valves. This arrangement is
made possible by the fact that the
filaments of these tubes are con-
nected in series, and therefore require
a total current of only 60 milliam-

res. Alternating current is suitable

or the filament supply for the UX-
112 tyvpe power valve and this is sup-
plied direct from a low-voltage wind-
ing on the power transformer.

The antenna should be erected
outdoors if such an arrangement is at
all possible. It should be between 50
and 75 feet in length, except in loca-
tions that are well isolated from
broadcasting stations, where the an-
tenna may be up to 100 feet in
length. In city locations an antenna
not exceeding 50 feet in length will
provide the best selectivity.

The reproducer recommended by
the manufacturer of this receciver is
the Amrad “Cone Table” or the
Crosley “Super Musicone.” The audic
amplifier of this receiver is espeeially
designed for use with either of these
reproducers and therefore gives bet-
ter results with them than with most
other kinds. In any case it is certain
that the tone quality of this combina-
tion is very good.

Maker: The Amrad Corporation,
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IN THE WORLD’S LABORATORIES

Conpuctep BY DR. E. E. FREE

The Possibilities of
Television

THE past winter has served to intro-
duce one more technical term into the
Amnerican mind, where now such erst-
while mysteries as atom and electron
and wavelength possess, thanks to
radio, their familiar chairs. The new-
conier is television.

On December 15, Dr. E. F. W.
Alexanderson, of the General FElectric
Company, presented before the St.
Louis Section of the American Institute
of Electrical Engineers, an address in
which he summarized the state of the
problem of television at that time.*
Few scientific events of recent years
have attracted so mueh popular atten-
tion or have been noted so widely.

Just two weeks after the Alexander-
son address, Mr. J. L. Baird, of Lon-
don, announced that he had perfected
a new television device by which it was
possible, not merely to see by radio or
over a wire, but to see in the dark; the
apparatus being operable by a so-called
invisible ray which Mr, Baird had per-
fected.t

Virtually all processes of television
or radio vision depend on the same
fundamnental principles. A thin pencil
of light is caused to cross back and forth
over the picture to be sent, as though
each tiniest spot of the scene were
made luminous in turn, all the rest of
the scene heing dark. Perhaps a better
illustration 1s the beam of a searchlight
picking out a landscape at night or the
light-ray of a pocket flash light going
over, bit by bit, the walls and contents
of a darkened room. The television
light pencil does not “see’ the view all
at once, as our eyes do; but in succes-
sion, one bit at a time.

*Dr. Alexanderson’s address was circulated in
mimeograph form by the Publicity Department of
the General Electric Company and was printed
widely in newspapers on December 16, 1926

$Mr. Baird’s announcements were reported in
cable dispatches from London on December 30,
1926. For an account of the Baird ‘'televisor” see
the article by Orrin E. Dunlap, Jr., in PorULAR
Hapio for November, 1926, pages 649-650, 668,
670.

This light ray, carryving successive
bits of the view, 1s then converted, by
a photoelectric cell or some similar
deviee, into an electric signal. Like the
light ray itself, this signal carries the
scene to be transmitted; not all at once
but bit by bit. It is as though the letters
of this printed page were not visible all
at the same time on the paper, but
came along one after the other on a
printed tape. At the receiving end the
successive bits of the view which the
electric message brings, whether b;
radio or over a wire, must be put to-
gether again on the flat, so that the
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view can be seen all at once in the man-
ner which our eye requires.

There is no difficulty about this pro-
cess except the difficulty of time. Many
variants are already in use for transmit-
ting photographs, diagrams or similar
matter; where the light-pencil at the
transmitting end ecan have plenty of
time to trace out each element of the
picture, transmit it and procure its
equivalent tracing on the blank sheet
of the receiver. But that is not tele-
vision. In order that we should be able
to see at the receiving end of the ap-
paratus what looks like a natural view
or like a mowang picture, at least ten
complete pictures must be traced each
second. The standard motion picture
presents sixteen successive pictures in
each second. To decrease this number
below ten or twelve a second produces
an annoying flicker.

In his St. ILouis address Dr. Alexan-
dersonreviewed thesefacts and added one
method in which the limitation of speed
might be partially overcome. It was
possible to use, he said, not merely one
moving pencil of light but a number of
them, each moving independently and
simultaneously. In a model built by
himself seven such light pencils are used.
Thus each pencil needs to cover only
one-seventh of the entire area of the

Geae. Electric

HOW DISTORTION MAY AFFECT TELEVISION

Just as distortion in the receiver may make our ordinary broadcasts

sound annoyingly untrue, so a similar distortion in Dr. Alexanderson's

receiver for radio pictures produced this badly altered copy of an

original drawing; released by Dr. Aleranderson, not as an erxample
of success, but lo show “how not lo do il.”
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WHERE THE PICTURES ARE SENT BY RADIO

This is the photo-radio transwitter used by Dr. Alexanderson to irans-
mil piclures at speeds as greal as one complele picture in two minules. To

altain real lelevision

more than 600 complete pictures a minule

wouid need to be sent and received

picture. In use each light peneil of
the receiver must be controlled separ-
ately by a similar light-perceiving ap-
paratus at the transmitter; thus re-
quiring seven ether-channels instead of
one, radio being the medium of trans-
mission. Even with the seven light pen-
cils, the speed attained is far below that
necessary for real television. Dr. Alex-
anderson has sent a picture in two
minutes, whereas one in a tenth of a
second is the goal which must be
reached.

In the concluding paragraph of his
address Dr. Alexanderson makes this
statement: “Our work has already
proven that the expectation of televis-
ion is not unreasonable and that it may
be accomplished with means that are
in our possession at the present day.”

Much as he hesitates to disagree with
an engineer of the competence of Dr.
Alexanderson, the Editor of this De-
partment cannot bring himself to be
quite so optimistic. It is true enough
that television is not unreasonable. It
is less certain that means at present
known will be sufficient to bring it
about. The seven light penecils of Dr.
Alexanderson’s apparatus are still far
from fast enough and they have already
introduced an enormous electrical and
mechanical complexity, as well as an
undue absorption of ether channels.
Would it not be better to break new
ground; to hunt for some totally new
idea of how television might be accom-
plished, instead of attempting the
enormous task of speeding up suffi-
ciently the methods that are now in
use for transmitting photographs.

The announcements of Mr. Baird, in
London, are of much less interest and
importance than the suggestions of
Dr. Alexanderson. The essentials of the
Baird method are like those of every
other method. A mediocre result can
be attained but there is no sign that
improvements in speed will ever be suf-

POPULAR RADIO

ficient to solve the practical problem of
seeing over the ether or through a wire.
The much-heralded “invisible ray”’ turns
out to be nothing more than the well-
known rays of infra-red light, used by
Dr. Coblentz and General Ferrié, for
signalling and already familiar to all
physicists. 1 Any television apparatus
that will operate at all ean be adjusted
for the use of this ray instead of for
ordinary visible light, but to talk of
seeing in the dark with such a device is
pure moonshine, and not visible moon-
shine either. The famous “secrets”
which Mr. Baird is supposed to have
imparted to the British Government
anent this ray are probably common
knowledge already in every physical
laboratory.

$See: “'The 'Black Light’ Radio,” by 8. R. Win-
égr;-h%omun Rapio for December, 1924, pages

The “Opaqueness” Theory
of Radio

AN example of how a perfectly cor-
rect piece of observation may be mis-
interpreted to prove an impossible the-
ory is furnished by the “shadow” or
“opaqueness’’ theory of radio promul-
gated recently by Mr. A. J. Mussel-
man of Chicago, Illinois, and whieh re-
ceived considerable attention in the
newspapers.

Just what the fundamentals of the
theory are it is difficult to determine

(Continued on page 270)

Interoational

A LIGHT BEAM THAT “CONFIRMED” A WRONG
THEORY OF RADIO
When this powerful searchlight beam, at the Air Mail Field at May-
wood, Illinois, was turned on befween a radio transmitter and the re-
cetver & which the waves were passing, the effect of the light in ionizing

the air decreased the perfection of reception.

This was mistakenly

thought to prove the correciness of the ‘‘opagueness” theory of radio.
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FEATURING THE NEW GENERAL RADIO DOUBLE IMPEDANCE

A NEW Amplifier Unit

which provides for FAITHFUL REPRODUCTION of

FULL ORCHESTRATION

Type 373 Type 285-D Type 387-A
Double Audio Speaker
Impedance Transformer Filter
Coupler Price $6.00 Price $6.00
Price $6.50 (1 required) (1 required)
(2 required)

387)1

373

Type 349
Ux-Tube Socket - F I ﬁ'_ﬂ . Type 410
Price 50c = Rheostat
(3 required) = ' 6 oh
. L<|l|lllll|lr§J-'*|lllllHr—ﬂlllllllllllllQ—M W s Price $1.25
C BATT. A BATT. 8 BATT. (1 required)

A Graphic representation of Vocal and In-
strumental Tones as they are amplified by
the Type 373 Double Impedance Coupler

§ I :
=

i

L=
'.'.'_,'.'_'1.1:_'.
S0 100

The extent of its range of even amplification is from appreciably
below 60 cycles to over 10,000 cg:l:‘:;e:ith 2 gradual downward
deviation of alightly less than 7% een 100 and 400 cycles. This
deviation in an wtherwise perfect amplification curve is alight as to
be practically negligible, because the ear of the average individual
cannot detect a variation of intensity of much less than 25%:.

The amplification curve, in fact, compares fnvombl_y with that
generally obtained with resistance coupled systems which have the
disadvantage of large sacrifices of plate voltages.

The above circuit diagram shows a combination of two stages of
double impedance coupling and one stage of transformer coupling with
speaker filter.

While the use of double impedance is not new in principle, the Gen-
eral Radio Type 373 Double Impedance Coupler is unique in design
and performance. To facilitate installation, the complete unit, consist-
ing of two impedances and a fixed condenser, is contained within a
metal shell. It is connected in an audio amplifier circuit in precisely
the same manner as a transformer. The amplifier combination shown
above may be readily adapted to any standard manufactured or home
constructed receiver and will produce a very noticeable improvement in
tone quality.

Its high and even amplification extends over the range of FULL
ORCHESTRATION. The deep bass tones of the tuba are brought out
in full timbre as are the shrill notes of the piccolo. The range of the
human voice is covered with pleasing clarity.

The above amplifier combination has the further advantage that it
may be used with the General Radio Type 405 Raytheon Plate Supply
Unit. By substituting two Type 373 Units for the transformers of a two
stage transformer coupled amplifier the above combination may be
completed and proper plate voltages provided by using the General
Radio Type 400 Power Amplifier and Plate Supply.

Ask your dealer or write for Folder 373-P.
GENERAL RADIO CO. ;; Cambridge, Mass.

PARTS and ACCESSORIES

The General Radio Company has endeavored to make it possible for the experimenter to obtain its products with minimum
of effort. A careful selection of distributors and dealers has been made. They are best suited to serve you. If, however, you
are unable to obtain our products in your particular locality, they will be delivered to you, post paid, direct from the factory
upon receipt of list price.
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Automatic
Power Control

The Yaxley Automatic Power Control does
all the extra switching for you. It takes care
of {l ur B elimiunator or trickle charger or
both. When you turn your set on, the
trickle charger is off, the B eliminator is
on. When you turn the set off, the Power
Coutrol is ltandix:f guard for you. It works
automatically and without fail to turn off
the B eliminator and turn on the trickle
charger.

No. 444, Series Type—for use with seta
with tubes having a current draw equal to
or greater than 6 U.V.-199 type tubes,
. Kach, $5.00
No. 445, Multipte Type—for use with any
set und especially for sets having tubes
with a current draw lower than that of
6 U.V.-199 type tubes. Each, $6.00

At your dealer's. *1f ke cannol supply you
send his name with your order to

YAXLEY MFG. CO.
Dept. P, 9 So. Clinton Street
Chicago, Ill.

TXTTTITTITTATIETSTTTTY T I
PEREECT FILAMENT CONTROL

Provides complete
noiseless filament con-
trol for all radio tubes
withoutchangeof con-
nections, Metal parts
are nickel plated. One
hole mounting. Self
contained switch opens
battery circuit when

Electrie Controlling Apparetus
276 Greenficld Avenue Milwaukee, Wis,

" e e

Bradlexometer

THE PERFECT POTENTIOMETER
Uses graphite disc resistors which are
noiseless and not
affected by atmos-
pheric conditions.
Meta] parts are nickel
plated. Onehole
mounting. Finish B
and knob match '~
Bradleystat. Madein ™
200 and 400 chm

satings.
Eloctric Contralling Apparatus
276 Greenfield Avenue  Milwaukee, Wis.

Fa

e e g e

In the World’s Laboratories
(Continued from page 268)

but the proof offered for it is simple.
At the Air Mail Field of the United
States Government, at Maywood, Illi-
nois, Radio Operator Arthur Frietag
made tests of radio reception hetween
a near-by transmitter and a receiving
set. In the dark, reception was good.
Then the beam of a powerful search-
light was turned on so that it traversed
the space between the transmitter and
the receiver. Reception was immediate-
ly less guod. This was taken by Mr.
Musselman, who was present, to prove
that “opaqueness” (resally merely dark-
ness) is essential to good radio trans-
mission.

The secret is, of course, simple. The
beam of light from the searchlight had
some effect, as all light has, in ionizing
the air. The cloud of electrified air par-
ticles thus created in the space which
the radio waves were traversing had
disturbing effects on these waves; per-
haps absorption effects so that the
waves were weakened, possibly still
other effects like bending or refraction.
All this is quite well-known but seems
to have escaped Mr. Musselman’s at-
tention. The beam of the searchlight
merely did on a small scale what the
light of the sun striking the earth does
on a large scale. The experiment, how-
ever, is interesting and opens the way
for further determinations.

“Death Rays” and the
Coolidge Tube

Tre famous electron tube devised
by Dr. W. D. Coolidge of the General
Electric Company two years ago and
much noted in the newspapers last fall
when it was exhibited to the Franklin
Institute, in Philadelphia, has now been
deseribed in detail and with some im-
provements in a paper by Dr. Cool-
idge in the Journal of that Institute.*
Essentially, the tube is a device for
getting electrons out into the air in a
stream of what are really the so-called
“cathode rays’” well-known from the
classic investigations of Crookes, Sir
Joseph J. Thomson and others on such
rays inside vacuum tubes.

When the filament of a radio vacuum
tube is heated, electrons escape from it.
They escape also from the filament of a
hot electric lamp or from: any other hot
body in a vacuum. Dr. Coolidge in-
vented, some years ago, the Coolidge
X-ray tube in which the X rays are pro-
duced by a stream of electrons driven
at, enormous speed against a “target” of
metal inside the tube. The electrons are

**The Production of High-Voltage Cathode
Rays Outside of the Generating Tube,” by W. D.
Cooli(jge. Journal of the Franklin Institute (Phila-
delphia, Pa.), volume 202, pages 693-721 (Decem-
ber, 1626). Also, '"Some Experiments with High-
Voltage Cathode Rays Outmide of the Generating
Tube,” by W. D. Cooclidge and C. N. Moore, the
same, pagea 722-735.

. §24

] 20

50

SCALL IN CENTIMETERS

From the J.urnal of the Frankiin Instituie

A RANGE MAP FOR THE COOLIDGE TUBE
The electron tube perfected by Dr. W . D. Coolidge emils a slream of elec-
trons through a window made of thin metal. Once oul in the air, these
elecirons forsake their straighi-line paths, beiny diverted by collisions
with air aloms. The successive lines of this chart show lhe areas over
which the emitted electrons spread al the tube voltages indicated.
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| TrainYou At,;,'%
omeToFilla
igPayRadio Job

If you’re earning a penny less than $50 a week, clip coupon
-3 > now. Send for AMAZING FREE BOOK, “Rich Rewards in

Radio.” Why go along at $25 or $35 or $45 a week, when many
are now earning $50 to $250 in the same six days as a Radio Ex-
wert? Hundredsof N.R.I trained men are doing it—why can't you?

TRAINED EXPERTS

Now Earning $50 to $250 a Week

Radio needs trained men. Get into this new live-wire profession
of quick success. It's the thoroughly trained man, who gets
the big jobs of this profession—paying $75, $100, $200 a week
and up. Hundredsof N. R. I. trained men are today holding down
good, big jobs in the Radio field—men just like you—their only advantage is
TRAINING. Youcan prepare just asthéy did, by new practical methods. Our
tested clear training makesit easy foryou. Big Free Book containsall the proof.

Y
“I give you all
this apparatus
S0 you can iearn
quickly at home

the Dractical

Way'|
Fesk

FREE pis
OF You Learn Quickly
EXTRA In Spare Time
So sure am I that I can train you success- §
COST fully for a better future in thisnew Big-Pay

profession, that I guarantee your training
with a money-back bond. Lack of ex-
@ perience or education won’t hold you

5 -
back—common schooling all you need ﬂ i
to start. You can stay home, hold Dasicites mn‘
your jOb' and learn qu]‘:kly and “Ac‘c’ephd a position with

i ime, the Chi Daily Nows Sta-
pleasantly in your spare time. My the hicago Daily News Sta-

. - n
practical, helpful methods make it PRACTICALLY DOUBLED,
possible for you to start RIGHT thanke te you. I handls alt
AWAY toward one of the DigZer fng. Your course ERae
Radio jobs., Many men in Radio not only the theorotical but

now esrning $50 to $250 & week. also the practical knowledge
No delay, no losing time from ':'r“ m':.'!“.KTI:h "k':‘m;:l"’
T e iapieg o e s Wik, Enicere T

Get This FREE BOOK

Most amazing book on Radio ever written
—full of facts and pictures—tells all about
the great new Radio field, how we prepare
you and help you start. You can do what others
have done—GET THIS BOOK. Send coupon
today—no obligation.
J. E. SMITH, President
NATIONAL RADIO INSTITUTE
Dept. C.86, Washington, D. C.

You Get
All Of This

All instruments shown here and
others sent to all my students free

of extracost under cpecaleffer, Clipcoupon
now—find out all abont this big unequalled
offer while you still have time to take advantage
of it. This training isintensely practical—these
instruments help yau do the practical work. You
learn workmanskip and get added confidence in
e g e y your ability.

World Famous
Training That
¢Pays for Itself’?

My Radio ¢course World- \
Famous as the training that

“paysforitself.” Makemore
money QUICK when you take up this
practical course. Work on milllons of an-
tennae, receiving sets, offers Hou big chance
to make spare time cash while you're learn-
ing. I'll show you how—teach you thelatest
“‘dope,” furnish you with busincss cards, show
= you how to get the businessand make ftpay. My
{ " M studentadon’t wait n yeartoincrease theirincome
—theyreport QUICK INCREASES as afesult of 4
$70 In One Day For tbis course—often twoor three weeks aiter starting.
T. M. Wileox Howard Luce, Friedens, Pa. made $320in 7 weeka
o B8 during spare time. D. H. Suitt Newport. Atk.. writes,
“laminbusinemformy. ~ While takngthe coumse | earned in spare time work
self and RECENTLY MADE about $500. #1 Wright, Omaha. reports making $400
$70 in ONE DAY. I wae an inashorttime while taking coursc—working at Radloin
<lectrician of rich experi- #pare timel Sylvester Senso, Kaukauna, Wis.. made $500,
once, occupying a splandid These records not unusual—these men a few of hundreds.
osition as telephone sup-
trinlendenl \vhbotl\_il OI“'M:- Your satisfaction Assured
w ou elievin t
:ﬂmtd"rp:n up gruur'op_ We who know the results this practical tested training gets—
portunities—havenot been the increased easnings it has brought to men everywhere—stand
disappointed. Estimate behind it all the way under a contract that pledges you fuil
Radio will be warth tens satisfaction on money refunded on completing our training. No
of thousands of doilars to strings to this ofter—you yourself are the only judge. Get started
me in next few yoars.’® today! It's ﬁmr big chance for one of the bigger Radio jobs—
T. M. Wilcoz, Belle i,].nd, mail coupon NOW for my Big FREE BOOK and proofi No
Neswfoundland. obligation.

EMPLOYMENT SERVICE TO ALL GRADUATES

o lde - . A
_J;“_ﬂéﬂ;_’*’tﬂh " Ll
SBON_TODAY |

J. E. SMITH, President
NATIONAL RADIO INSTITUTE
Dept. C-86, Washington, D. C.

Dear Mr. Smith—Without obligating me in any
way,send me your free book, " Rich Rewardsin Radlo™
and all information about your practical, bome-study
Radio Course.

Orij
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wherever a

variable re-

sistamce 1s
specified

pin your faith on CLAROSTAT, the
greatest variable resistor.

CLAROSTAT has met every exacting
requirement of the country’s leading
manufacturers, technicians and radio
engineers and is now standard equip-
ment in the products of 909, of the
B climinator manufacturers of the

country.

CLAROSTAT alone covers the entire
range — from practically zero to
5,000,000 ohms. . . . and a current
carrying capacity of 20 watts without
the slightest trace of packing, arcing
or frying noises.

Going fast! The first edition of *“The
GATEWAY TOBETTERRADIO"
is almost exhausted, Send for
your copy at once. 32 pages
covering
0.

Dept.

32 pag
Send 25e% 1o
P. R.

American Mechanical Labs., Inc.
285 North 6th St. Brooklyn, N. Y.

e

CLARO)STAT

produced from a hot filament in the
usual way and are formed into a speedy
stream by the electrostatic attraction of
a high-voltage electrode inside the tube.
This is much the same as the action of
the ‘‘B” battery voltage in drawing the
electrons of a radio vacuum tube over
to the plate.

This Coolidge X-ray tube was already
a device for producing a stream of elee-
trons, but this stream was in a vacuum.
The new tube gets it out into the air.
This was first accomplished over thirty
years ago, before much was known
about electrons, by the French physi-
cist Lenard, to whom Dr. Coolidge makes
due acknowledgment. A window of
thin metal was inserted in one end of
the glass tube. Against this a stream
of electrons was directed. Some of them
got through into the air but the attach-
ment of the metal window to the glass
leaked and the tube was otherwise un-
satisfactory. Since that time the pro-
cedure of sealing metal to glass has been
perfected, mainly by Dr. William G.
Housekeeper of the Bell Telephone Lab-
oratories. Making use of this newer
knowledge and using a window of thin
nickel or copper foil supported by a
gridwork of heavier metallic molyb-
denum, Dr. Coolidge was able to pro-
duce a form of Lenard tube which
would not leak air and which did dis-
charge electrons.

The electrons escape through the
metal window in the form of a conical
beam of fast-moving electric particles.
Some of these particles hit against the
atoms of the metal foil through which
they must pass and are deflected side-
wise. Others hit against atoms of air
and are similarly scattered. Accordingly,
the thin beam of electrons which exists

.
[]
1

inside the tube becomes, when it
escapes, a more or less diffuse cloud of
these particles, more concentrated in the
direction of the inner beam but spread-
ing out to some extent in all directions.

Many striking experiments have been
demonstrated by Dr. Coolidge with
this electron beam in air. It will act
powerfully on chemical compounds, pro-
duce light in many minerals, destroy
living matter, and so on. It has been
compared to a more concentrated kind
of radium but the comparison is not-
quite accurate, at least in so far as the
curative action of radium is concerned,

A Small Portable Radio
Compass

AN interesting development in radio
direction finding is the small and por-
table radio compass recently perfected
by Mr. F. W. Dunmore of the United
States Bureau of Standards.* The en-
tire apparatus is contained in a small
aluminum box, which also serves as a
shield against undesired radio energy.
A vertical loop antenna may be turned
around its vertical axis to obtain the
directional readings.

The receiving circuit is a super-
heterodyne, as used in the standard
receivers of the United States Signal
Corps except that arrangements have
been made to reduce the controls to
two, one for tuning and one for balanc-
ing. A set of interchangable antenna
coils is provided, together with a com-
pensating coil for the heterodyne gen-
erator for each.

**A Portable Direction Finder for 90 to 7700
Kilocycles,” by F. W. Dunmore. United States
Bureau of Standards, Scientific Paper Number
536 (part of volume 21), pages 400430 (dated
July 1, 1928; title page dated October 21, 1926,
distributed December, 1926.)

2
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U. 8. Bureau of Standardg

HOW THE PORTABLE RADIO COMPASS

IS CONSTRUCTED

The componenta of the new portable radio com
by Mr. F. W. Dunmore of the United Siates

3 recenlly designed
urean of Standards,

are shown in this diagram. A aujerheterodine circutt is used. Tuning

is exlended to g wide range of waveleng

ths by the use of plug-in loop

antenna coils, logether with cams lo operate the auxiliary condensers.
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CAPACITOR
BLOCK

e
0 RECEIVER
HASAE SUPPLY
FILTERS
ik e AETRTD "TV |
cyall |
e T

Complete block as-

semblies for usual
eliminator require-

ments.

Model T. The high efliciency,
all metal mica receiving eet
type unit in desired capacities
with convenient terminals. Very

The Big Fellows Use
Faradons, Bill

‘‘Believe me, I'm using ‘em
wherever I need a condenser.

‘‘We can’t do better than
follow the lead of the Navy,
R.C.A., General Radio Corp.,
General Electric, Westing-
house, Bell Telephone and
many other quality equip-
ment manufacturers when it
comes to condensers. They
all use Faradons!”

Dependability, convenience,
and long life are built into
Faradon condénsers with the
accuracy that comes only
from years of experience, fin-

2 /s

/— I
,-.r'./

/

? w
.2

est materials and rigid in-
spection of the finished pro-
duct.

Since 1907 Faradon experts
have met condenser needs.
There is a Faradon specially
designed for each particular
purpose. Get the Faradon
unit or block having the
capacitance desired in the
operating voltage class to
meet your requirements.

If your radio dealer is not
already supplied write us
for descriptive folder,

Page 273

WIRELESS SPECIALTY
APPARATUS COMPANY
Jamaica Plain, Boston, Mass., U. 8. A.

compact.

Convenient unita for
assembly or replace-
ment in special filter
hook-ugs.

In 34, 1 and 2 Mfds. 503

Electrostatic condensers for all purposes

wwWwW americanradiohistorv com


www.americanradiohistory.com

Page 274

__All apparatus advertised in this magasine has been tested and approved by PoPULAR RADIO LABORATORY

If you are earn-
ing the average
young man’s sal-
ary,a Radio Insti-
tute of America
Home Study
Course in radio

operating can

double your pay.

R.I. A. has more
than 7,500 satis-
fied graduates.
The courses of
study are the fin-
est obtainable at
any price. They
qualify you to
pass the U.S. Govt.
Commercial or
Amateur License
examination.

Send four cents in stamps]

for our big catalog
CUT HERE* == == == = =

r RADIO INSTITUTE OF AMERICA C
322-A Broadway. New York City
Please send me full informationabout your Home
Study Course of Radio Instruction,

qualifies for the U, S, Gov't Commercial or
Amateur Radio License.

radio dealers, jobbers, salesmen and technicians.

Radio Measures the Earth’s
Waistline

TrE world-wide tests of longitude by
radio measurements planned in 1922 by
an international committee of which
the distinguished French radio engineer,
General Gustav Ferrié, is chairman,
were carried out successfully during
October and November of last year.
More than thirty nations participated
in the tests. Practically all the astronom-
ical observatories of the world made
arrangements to tie their positions on
the earth’s surface into the remainder
of the network. Reports indicating the
successful receipt of the signals almost
everywhere were made recently to the
French Academy of Sciences* and to
the American Astronomical Society,
as well as to other participating scien-
tific organizations.

The basic idea of the tests was the dis-
tribution of exact time, by radio, to
each of the observing stations. By com-
paring this true time with the local
time, as indicated by the sun, the exact

| longitude of each station ecan be de-

termined. Ordinarily astronomers and
surveyors use & chronometer for this
time determination, adjusting the
chronometer carefully at some standard
meridian of longitude, like that of
Washington or of Greenwich, and then
carrying the chronometer to the station
which is to be occupied. The difficulty is
that the chronometer may change.
The method adopted for the recent
tests was not the dependence on any
one signal sent at a prearranged time,
but the daily sending and reception of
a series of signals transmitted at differ-
ent hours and on different wavelengths.
This was repeated for two months.

**On a Great World-wide Operation for the
Measurement of Longitudes” (In French), by M.
Ch. Lallemand. Compter Rendus de 'A te des
Sciences (Paris), volume 183, pages 765-768 (Nov-
ember 8, 1926).

Another Human ‘“Aura”
Claimed

Two Swiss investigators, Professor
L. Farny and Dr. E. K. Miiller, both
of Ziirich, have published recently some
remarkable experiments which they
claim prove the existence of some kind
of emanation which escapes continually
from the human body and which they
cell the “anthropoflux.’*

A simple experiment is typical of all.
A tiny condenser, made of two small
plates of silver separated by a small air
gap, i3 connected with an electrometer
and a forty-volt battery and is placed
near the skin, so that the supposed
anthropoflux can pass between the
plates of the condenser. This mysterious
flux evidently decreases the insolating
power of the air, for the charge gradu-
ally leaks across the condenser and is
registered on the electrometer.

Assuming that the observations are
correct, which is probable enough, one
seeks for an explanation less startling
than the assumption of some human
emanation hitherto unknown; any-
thing that would ionize the air in the
condenser would serve. Possibly heat
rays from the body would do this, but
that is uncertain. It is conceivable, also,
that activated atoms of one gas or
another are escaping from the human
skin continually, as a result of per-
spiration or of the small amount of
respiration which the skin itself is
known to carry on. Still other guesses
are possible, none of them quite so un-
likely as the one which the Swiss in-
vestigators appear to prefer. It is to be
hoped that more expertments will be
done and the matter cleared up.

*“‘A Flux Emanating from the Human Body
which Renders the Air More Conducting and In-
creases the Dangers of High-Voltage Electricity’
(In French), by L.. Farny. Bulletin no. 10 de I' Asso-
ciation Suisse des triciens, Reviewed by 'F. L.
L.."” in L'Industrie Electrigue (Paris), volume 35,
pages 550-552 (Decemnber 10, 1926).

1
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O | am interested in the comvlete course which l
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Underwood & Underwood .
WHERE THE EARTH’'S GIRTH WAS MEASURED
At this station, near San Diego, California, Captain F. B. Liitell of
the Uniled States Naval Observalory took part in the world-wide plan
of determining longitudes by radio, organized by General Ferrié of the
French Army and recently completed.

|
| O am interested in the technical course for
|
l

RADIO INSTITUTE
Formerly Marconi Institute

322-A Broadway

OF AMERICA
Established in 1909
New York City l
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100 PAGES OF BARGAINS
In Our New 1927

RADIO CATALOG

Sent To You

FREE!

J= = — = “
Before you build or buy a radio set be sure to send for a copy of our
new 1927 100-page Radio Catalog. It is sent to you free. Just
send us your name and address—a post card will do.

N — r

Everything in Radio

ERY U1 e |

WHOLESRAE . OMPLETE parts to build all the latest sets.
c‘i i1l 4 Factory built “B”’ Eliminators and Kits to
build them. Loudspeakers, Batteries, Chargers,
i Transformers, Condensers—truly a complete cat-
g alog of the products of the leading radio manufac-
| turers in this country. All accurately illustrated

and interestingly described.

Everything Guaranteed

We handle only brand-new apparatus of first
i quality. Absolutely no “Seconds.” We handle

only the products of well known, reputable radio
manufacturers. All parts and accessories are
shipped in original cartons and carry the manu-
facturer’s guarantee as well as our own.

Save Money!

We save you money. Qur Cash-buying-
power permits us to buy in large quantities
and command rock bottom prices. Recently
we bought over 120,000 radio sets from a
prominent radio manufacturer—the largest
single radio purchase on record! Frequently
we buy entire surplus stocks of jobbers and
manufacturers. Every purchase is made
with the purpose of saving money for our
million and more radio customers.

Write for your Free Copy, TODAY!

CHICAGO SALVAGE STOCK STORES

“The World’s Largest Radio Store”
509 South State Street Dept. PR Chicago, U. S. A.
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THE HEART OF THE POWER PLANT

At Only

S 450

f=o=g

MODEL~R 4
for4volt Batteries

MODEL~R 6
for 6volt Batteries

Price Slightly Higher West of
Rocky Mountains

Electrify your radio. Let the
set swifch operate “A”
Trickle Charger and “B”
Eliminator automatically
with light socket current.

Over 75 000 vsed within the first
four months—adopted standard
by every leading set and power
supply manufacturer.

Brach

Radio Products
L.S.BRACH MFG. CO.

R Ay
Makers of the Famous
BRACH
LIGHTNING ARRESTERS

NEWARK.N.J.  TORONTO.CAN,

_

Static ‘“Messages’” from the
Sun and Their Mythical
Effect on Human Wars

ONE of the successes of the recent
meetings of the American Association
for the Advancement of Science, so far
as publicity is concerned, was an in-
cidental remark by Professor Michael
I. Pupin, made at the end of his address
as retiring President of the Association
on the evening of December 27, 1926,
in Philadelphia. Dr. Pupin had been
discussing the history of the art of eom-
munication, as exemplified by the tele-
phone and the radio telephone; he con-
cluded by stating that he had discussed
communications between persons on
earth; he wished now to say a word
about another kind of communication—
that between the sun and the earth.
Static and radio fading and other things
which we now regard as annoyances
were better regarded, he believed, as
messages from the sun, messages which
we might be able, one day, to read.*

This idea that terrestrial radio is
affected by electric, magnetic or other
disturbances in our familiar luminary is
not a new one; indeed, the Editor of this
Department had the honor to express a
gimilar opinion in the very first issue
of PoruLaR RaDIO, nearly five years
ago.t Dr. Pupin’s statement took hold,
however, of the public fancy. Widely
telegraphed by the press, it seems to
have been interpreted by many editorial
writers and others as indicating that Dr.
Pupin had gone over to the side of the
mystics and believed the sun to he in-
habited by living creatures like our-
selves, whose supposed ‘“‘messages” to
us were what he (Pupin) had in mind.

There can be no argument against the
Doctor’s real meaning, that sunspots
and solar eruptions and other similar
events are reflected on earth by radio
disturbances which we ought to be able
to read. That static is one of these dis-
turbances due to direct action from the
sun is unlikely; too much evidence now
points to thunderstorms as the cause of
most of the static, if not of all of it.
Fading is more probably a direct solar
phenomenon and there can be no doubt
at all that the occasional periods of very
low transmission—periods which the
fans sometimes refer to as “blanketing”
—are related to the magnetic disturb-
ances created on earth by sunspots. All
of this has been explained several times
in the columns of PorurLar Rabio.

Modern astronomical discoveries
make it certain that the sun is a great
ball of white-hot gases; its surface tem-
perature being in the neighborhood of

{ ten thousand degrees Fahrenheit, and

its central temperatures far higher, pos-
sibly as high as forty million degrees
Fahrenheit. The upper layers of the sun,
corresponding to the outer atmosphere
of the earth, are composed of very thin
gas, thinner even than the gas left in-
side the ““vacuum” of a vacuum tube.

www.americanradiohistorv.com

This dilute gas is highly luminous be-
cause of the radiation which it receives
from the lower layers, farther inside the
sun. A part of this radiation is heat and
light, other parts are composed of
ultraviolet rays and of the still shorter
X rays. The power house is deep within
the sun’s mass. There occur the atomic
transformations which are now believed
to provide the sun’s energy. This
energy, radiated layer by layer out to
the solar surface, finaily escapes into
space in the form of the heat and light
of which we receive our share.

So long as this process goes on in a
perfectly orderly manner, the internal
energy flowing uniformly to the surface
and escaping uniformly into space, it
probably would have no effect on the
variations of terrestrial radio from hour
to hour or day to day. But the solar
machine does not work with perfect
smoothness. We can see occasional
great storms in the visible surface layers
of the sun; these manifest themselves
as what we call sunspots. Scientific
study has shown them to be great whirl-
ing vortices, like terrestrial tornadoes
but incomparably vaster, for some of
them are large enough to swallow a
dozen earths at one bite. We know that
these sunspot vortices are the site of
enormous magnetic forces. There is
reason to believe that powerful streams
of electrons shoot out from these vortices
and that sometimes these electron
streams strike the earth, producing the
Northern Lights and other electric
effects.

Sunspots wax and wane in frequency
according to a cycle of about eleven
years. The next maximum of the cycle
is due during the coming winter. The
increase of the spots began over a year
ago, as has already been noted in this
Department. At present we are in a
period of high sunspot activity; which
will continue, it is expected, for two
years or more in the future. It is
notorious that we have experienced
during the past two years worse radio
conditions than for the three years
previous to 1925. Most radio engineers
and astronomers join with Dr. Pupin
in ascribing this misfortune to the dis-
turbing effect of the sunspots.

There is no doubt, then, that the sun
and radio are related. The question is,
what can we learn about the sun by
radio studies? It is doubtfu! whether
we can learn as much as Dr. Pupin
expects. The great problems of the
solar students are chemical and physi-
cal problems. Whence comes the energy
of the sun? Why do the sunspots occur
in cycles of eleven years? Is matter
being made or unmade in the sun’s in-
terior? What happens to the sunlight
that streams away so bounteously from
the sun as it does from billions of other
stars in space? Radio studies on earth
are not likely to contribute much to the
solutions of these problems. More help
may be expected from the spectroscope,
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AMERIRAN
RADIO
PRODUCTS

Sold only by
Authorized AmerTran
Dealers

The AmerTran Power
Transformer Type PF-
52

PF-52 is intended for use in

B convert
devalopments. It convert the
stamdar: 110 volt, 60 cycle alter-

nating housa ligh current to &
higher yuluage for the plate and
lower wultags for ent

Price $18.00 Bach.

The AmerChoke Type
854

This s a sclentifically designed
Imgsdance or choke coil of gen-
mral edility, de y for
use in fillee circults. As an out-
put impedance for bypassing di-
roct rarrent frum the loud speaker
it ks Buth efficient and economical.
Price %6.00 Each.,

AmerTran Types AF-7

and AF-6
AmerTran Audio Transformers,
s AF-7 and AF-6, have been

models, are made in two types—
AF-7 (ratio 3%¢:1)—AF-6 (ratic
5:1)e $5.00 Bach.

The AmerTran
De Luxe Audio Transformer

Made for 2 stages
$10.00 Each

The AmerTran Code

In radio it is useful to look beyond the product to the
organization responsible for it. There will be found the
ideals and the experienced skill which won a reputation
and added to it year after year.

AmerTran radio products carry a name that is known
wherever transformers have been used, from Marconi’s
first trans-atlantic wireless to the marvelous feat of
today in sending the voice over thousands of miles of
ocean and land.

The manufacturer of AmerTran Products has a reputa-
tion for making only fine quality units, which, when
subject to fair comparison, have proved their merit
always.

This manufacturer has never misrepresented his prod-
ucts, their uses, or state of perfection. Solely on the
basis of accomplishment has been earned the endorse-
ment of the radio trade and the radio public.

This manufacturer will continue to offer dependable,
well-designed and well-made products. Never will it be
claimed that they are faultless or the ultimate. That would
ridicule the efforts of those who are always turning the
good article of today into the better article of tomorrow.

On this code is based the manufacture and sale of
AmerTran Radio Products.

The American Transformer Company
178 Emmet St. Newark, N. J.

«Transformer Builders for over twenty-six years.”

| AMER
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Chosen by
EXPERTS

GI.ENN H. BROWNING, Laurence M.
Cockaday, Gerald M. Best and many
other eminent radio designers use the
Lynch Metallized Resistor in their ex-
perimental circuits and receivers. These
men know radio: they have laboratory
and testing equipment with which quick.
ly to make accurate comparisons. There
could be no better proof of the truze merit
of the Lynch Metallized Resistor than
the endorsement of these experts.
Comprising a concentrated metallized
deposit one-thousandth of an inch thick
upon a rigid core, sealed forever with-
in a glass tube, the Lynch Metallized
Resistor gives conductive, non-arcing
resistance that remains silent, accurate!

Dealers—Write us!

ARTHUR H. LYNCH, Inc.
Fisk Bldg., Broadway & 57th Street
New York, N.Y.

S

Precision in
Manufacture

The utmost care, the best
of muterials, the most
skilled craftsmen make
each Lynch Mecallized
Resistor the precision-
buile, yet rugged little in-
strument that it is.
Frequent rigid inspec-
tions. and suthcientaging
before final test make
possible our guarantee—

Absolutely Noiseless
Permanently Accurate

Our warranted accu-
racy is 10% but through
precision in manuface
ture. Lynch Metallized
Resistors average within
5% in actual production.

Arthur H. Lynch

Because the fixed
vesistor is small
insize, do not
underestimate its
vital imporrance,

Dependatle ! I

PRICES ;: —

25 to 10 Megochms 50

above .01t0.24 * .73  Single Mounting .35
001 o .01 “ $1.00 Double * .30

Lynch Metallized Resistors cost no
more than the ordinary kind. If your
dealer cannot supply you it will be well
worth your while to wait for the mail—
we ship post-paid, at once.

FIXED RESISTORS
Y 3 T s e g

an instrument which can determine the
atom from which a light ray comes and
the condition of that atom when the
light ray left.

It is far more likely that the studies
suggested by Dr. Pupin will prove valu-
able in reverse direction than that which
he suggested. Anything that astrono-
mers can learn about the forces and
changes in the sun will be sure to help
us to understand and to overcome such
pests as fading and blanketing. It is
not 8o sure that what we learn about
radio will help the astronomers with
their solar problems.

Another communication presented to
the meetings of the Association which
Dr. Pupin addressed was by Professor
A. Techijovsky, of the University of
Moscow. It proposed the oft-repeated
thesis that sunspots cause wars, an
idea that is as old as the first recorded
discovery of the sunspots by the ancient
Chinese. Adopting the eleven-year cycle
now generally accepted, Professor Tchi-
jovsky attempts to show that the greater
disturbances of humanity tend to cluster
around the years when sunspots are
visible in maximum number. The idea
is by no means impossible, for recent
researches at Mount Wilson Qbserva-
tory, also recounted at the Association
meetings by Dr. Seth J. Nicholson,
prove that for the present period at
least the percentage of ultraviolet rays
in sunlight increases with the increase
of sunspots. It is these ultraviolet rays
which have the most pronounced effect
in electrifying the upper levels of the
earth’s atmosphere and probably in
causing the weakening of radio propa-
gation which we are now experiencing.
More important for Professor Techi-
jovsky’s idea is the fact that ultra-

| violet rays have powerful effects on the

human body, causing sunburn, stimu-
lating the circulation, curing such dis-
eases as rickets and even growing hair
on bald heads. It is by no means im-
possible that the increase of ultraviolet
rays in sunspot years might do some-
thing wide-spread to humanity and
have some really noticable effect on
human affairs.

But the proof of any theory is the way
in which it fits the facts and by this
test Professor Tchijovsky’s sunspot the-
ory of wars is found wanting. Only the
most cursory examination of the data
of history is necessary to show that wars
or other disturbances do not follow any
cleareleven-year cycle, which they would
have to do if sunspots were their cause.
To say, as some of the newspaper head-
lines did, that war will come in 1928
because sunspots will be plentiful in
that year, is still farther from the actual
truth.

*Dr. Pupin's address is published in full, but not
uite as he spoke it, as ‘‘Fifty Years' in
lectrical Communications” by M. I. Pupin.
Science (Lancaster, Pu.), volume 64, pages 831-835
(Derember 31, 1926).

t*°Are We Getting Radio Signals from Another
Plunet?” by E. E. Free. PoruLai Rap1o, volume 1,
pages 8-13 (May, 1922).
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Message
to
Manufacturers

Today, buyers of radio re-
ceivers, battery eliminators
and power amplifiers—insist
upon the latest of approved
designs and finest quality of
performance. To you, the
manufacturer, much de-
pends upon your source of
supply on parts.

For audio amplification,
power amplification and bat-
tery elimination the very
latest designs are found in
Dongan Transformers. Ex-
clusively a manufacturer of
high-grade parts Dongan of-
fers the newest improve-
ments in engineering ideas
and the extreme quality in
construction -— at a price
within your purchasing re-
quirements.

Allow us to help you to im-
prove your product.
DONGAN ELECTRIC

MANUFACTURING COMPANY
2983-3001 Franklyn St. Detroit, Mich.

4| TRANSFORMERE of MEST loe FIFTEEN ¥ EAMS )

Write

For Qur Best

Prices

on the Following well-
known Circuits

New Univalve
Receiver

The new single vacuum tube
receiver that gets local recep-
tion at loudspeaker strength.

COMPLETE
PARTS $39 g

HENRY-
LYFORD

LC-27
Themmor
POWER-PACK

HAMMARLUND
Hi-Q

e —
Also Complete Parts for all
other Circuits

Dealers: Write for Catalog

HEINS & BOLET

Wholesale and Retail
44 Park Place New York
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Radio in 1950 A. D.
(Continued from page 230)

The Federal government may at some
time be obliged to take over or directly
supervise all broadcasting of general
public character—and we may then
have three or four great stations blanket-
ing the country with a national program
on a high wavelength, while local sta-
tions keep to lower wavelengths, or
vice-versa.

Meanwhile the mission of the radio
Moses is to lead us out to a really high-
standard of broadeast reception. The
loudspesker or reproducer cannot make
up for deficiencies in receiving sets.

Indispensable as radio has come to be
in our daily lives, the radio art is still
in its infancy. (I will risk that bromide
because it is so very true.) It is a lusty
infant, to be sure, but infant diseases
linger—especially the whooping cough.
We have vet to subdue the whoops of
the receiving set. The task of the radio
technician is to really cure the infant
of pulmonary disabilities. Modelled on
the telephone receiver, the radio repro-
ducer has from its beginning been built
on the piston principle of vperation by
moving a diaphragm or cone in the direc-
tion perpendicular to its surface. There
may be discovered better ways to do
this in the near future.

One advance in the art of reception
we are on the verge of attaining; indeed,
it may possibly be an accomplished fact
by the time this is printed—the use of
one large audion or valve as equivalent
to a group of smaller ones, with several
steps of high frequency amplification
in the same valve or tube. This will get
us away from the growing multiplicity
of valves which has resulted from our
straining after better broadcast recep-
tion.

S0 many improveinents are going for-
ward that one hesitates to hazard a
guess.as to what receiving sets may be
like a generation ahead; certainly there

will be a still closer tie-up between |
wire-telephony and radio long before |

that.

When Mars was nearest the earth a
few months ago an English doctor filed
a radio message for that planet. His
faith in radio was too great. But who
shall say that some higher frequency
may not make it possible to communi-
cate with Martians—if there are any—
when next their planet swings our way?

Atiributed to radio competition,
cable rates have been reduced for the
first tiine in forty years.

* *

A music publisher alleges that broad-
casting has the effect of shortening the
life of a popular song.

We have all along been ready to be-
lieve that broadcasting would be found
to serve some useful purpose.

—Punch
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Hunbprebs of letters from delighted listeners-in are telling
us of their experiences of ‘"the other night on the radio.”

Owners of the Carborundum Crystal Set Hook-up who
are reaching out to stations 50, 70, even 200 miles away

and getting perfect reception.
Users of reflex sets getting better results than ever
before—owners of super-hets telling us of the crystal clear

s

tones, the sharper tuning and the increased volume they

are enjoying.

But above all they are telling us of the clear, true

4
r
4
7/
4

quality of tone—undistorted, crystal clear tones that,*
come to them because of the installation of 7

T]he Carlmrundlum

Beg. U. 8, Put. 02,

Stabilizing Detector Unit /

-
THE CARBORUNDUM COMPANY

NIAGARA FALLS, N, Y.

CanabiaN CArBorRUNDUM Co., LTD., NIAGARA FALLS,ONT.
The Carborundum Co., Ltd., Manchester, Eng.

’
s

DRY CELL
'l Please send free
Hook-up Book D-5

, 7/  Name
Street
City
P State.

kc:c/ioll
/
{

’
4
r

4 The
/" Carborundum

$3.50
INU.S.A, S Company
WITHOUT  /  Niagara Falls, N.Y,

j
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FILTER CONDENSER
BLOCKS
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NOTHING ELSE

LIKE IT!
HERE is a simple radio con-
trol-—the Centralab Modu-
Plug—that is unique even in a
field where phenomenal de-
velopments are common.

Provides smooth, noiseless con-
trol of tone and volume direct
at the plug with the set oper-
ating at full efficiency. With-
out adjusting tuning dials or
other controls, you can regu-
late volume from a whisper to
maximum 8imply by turning
the little knob on this plug.
Reduces static interference—
clarifies tone. Replaces the or-
dinary loud-speaker plug.

$2.50 at your dealer’s, or mailed divect on

receipt of price.

CE~TRAL RADIO LABORATORIES
17 Keefe Ave., Milwaukee, Wisconain
Manufacturers of variable resistances
for all radio circuits
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ALCOA ALUMINUM
BOX SHIELDS

O meet the growing demands of
new radio design, which insist
upon shielding, the Aluminum
ny of America now provides a
ype Shield.

i
L

Com
Box
Aluminum, used with success in the
Aleoa Wing Type Shield (for interstage
shielding) gives the set builder and the

manufacturer an adaptable, easily-
worked material of great durability and
shielding performance combined with ex-
treme lightness. 1ts uniformly high qual-
ity, judged from both metallurgical and
radio standards, is established.

The New Alcoa Box Shield is especially
designed to be of the greatest use to the
greatest number of set builders. If it
does not suit vour size requirements ex-
actly you will find that a few moments’
easy work will adapt it most satisfactor-
ily to your needs—being easily cut, eas-
nll\'(;\orked and permanent when assem-
bled.

Alcoa Aluminum Box Shields

are ahlgoped knocked-down. Of heavy
aheet sbout the thlcknm ofa Imu-dollu
(. & 8) 1o be completély
eﬂeetl\e for nhleldllll
Consists of : Top. Bottom. Sldes

4 Extruded Corner-Fosts

8 Al\unlnum Bcrews
Assembles 5% x 9* x 6.
Easily modified.

Ask your dealer, or write us

Some Other Radio Applications
of Aluminum:-

Alcoa Shields, Box Shields,
nets, Panels. Variable
High-purity Rods, Foll for Fixed
Condensers, Die-Castings, Screw
Machine Products.

Cabi-
Condenaera,

ALUMINUM COMPANY
of AMERICA

2321 Oliver Building, Pittsburgh, Pa.

Popular Delusions About
Radio

(Continued from page 245)

that height seems to be much less im-
portant than is commonly supposed.

The same observation applies to the
widely-advertised theory that “the
longer the antenna the better the re-
ception.”

Acting on this, many listeners have
erected antennas as long as 150 or 200
feet, only to find that the result was
broad tuning and excessive static.
Most manufacturers now recommend
an antenna of not more than 100 feet,
and for all-around efficiency, in par-
ticular as regards sharp tuning and
minimum static, as short as 50 to 75
feet.

Perhaps the most common and un-
fortunate delusion leads to the burning
of the filaments of vacuum valves to
their limit or higher. Thousands of lis-
teners indulge in this practice; they are
told that better results can be thus
secured. But the only actual results are
materially shortened filament life and
inferior tone quality.

Valves are designed for maximum
efficiency at a prescribed voltage, which
can be determined by setting rheostats
at the point recommended by manu-
facturers, or failing this by a few
moments of experimenting. It will be
found that considerably improved re-
sults on the score of tone quality, and
practically the same volume can be
secured by turning the rheostat slightly
below the full position; at the same time
securing much longer filament life,
which is eminently desirable in itself.

Many manufacturers are now equip-
ping their sets with automatic filament
controls which make it impossible to
burn the filaments too high. But with
intelligent operation, this should not
be necessary.

The most absurd though fortunately
harmless delusion in connection with
set operation, however, is that distant
programs are somehow inherently bet-
ter than local programs. Everyone has
witnessed, if he has not been the prin-
cipal in the spectacle of a listener cling-
ing stoutly to a program from a station
a thousand miles away, through static
and fading, while one just as good, and
probably much better, from another
station a few miles away, capable of
reception at full volume and without in-
lerference, goes to waste.

The explanation is, of course, the
“distance” craze, plus lack of apprecia-
tion for the home town. Fortunately
the first is passing, and rightly. And
the delusion that distant programs are

| inherently better than home-town of-

ferings is being slowly dispelled.

In fact, all of the delusions that en-
cumber broadcasting in the popular
mind are being replaced, one by one

by something nearer the truth,

www.americanradiohistorv.com

Flux a factor
in Satisfactory
Reception

HE importance of the proper fux for

radio soldering. has become so signifi-

cant, that manufacturers of better radio
sets have, after extensivs laboratory tests,
adopted Kester Rosir Coure Solder — alert
set builders, too., use nothing but Kester
Radio Solder. the handy size package of
Kester Rosin Core Solder.

Pure rosin, as in Kester Radio Solder, is
absolutely non-corrosive and is the only safe
flux for radio. Being a hard, dense substance,
rosin will not attract and colleet dust (car-
bon particles) which forms a path for leak-
ages. Chloride fluxes in either paste, liquid
or compound form are highly corrosive. They
absorb moisture from the air, and when heat
is npplled n spattering. fummx and spread-
ing action is caused. The areas over which
flux is thus spread attract and collect dust
{carbon ticles) which forms an excellent
path for leakages and soon impairs the recep-
tive quality of any set.

Insist upon knowing that the set you buy
has been soldered with Kester Rosin Core
Bolder and be equally sure that you use only
Kester Radio Solder on the set you hook up
yourself.

A free sample—write forit now

KESTER Radio SOLDER

The safe solder and flux for radio

CHICAGO SOLDER COMPANY

4201 Wrightwood Ave.
Chicago, U. S. A.

el moflo ampdl
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rdincrrass i tone quality,

Co.

Electric Controlling Apparstus
276 Greenfield A Milwaul

m

» Wis.

THE PERFECT GRID LEAK

Provides a noiseless range

of grid leak resisance from

V to 10 tnegohms. Assures
/ most effective grid
feak regsistance
3 value for all tubes.
Small grid conden-
er{0.00025) is sep-
arate. Metal parts
nickel.plated. One

hole mounting,

e&llﬂﬂ-ﬂﬂb'&

Electric Controlling Apparatus
276 Greenfield Avenue  Milwaukee, Wis,
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How td Build Your Own 36-
Inch Cone Loudspeaker
(Continued from page 250)

HOW DISCS A AND B ARE JOINED

F1GURE 4: Disc A should be inserted, front
down, in a hollow cylinder such a3 a hatboz.
Disc B should then be placed upon disc A
and adjusted until the edges of the latler
protrude an equal dislance beyond disc B
all the way around. Then pour the cemeni
all around the of disc B where it touches
rger disc, A.

Next, fasten the two small rubber
washers onto the back rings as a bumper
for the cone when hanging on the wall.
A small eyelet should also be fastened
in a proper position to hold the loud-
speaker on the wall itself,

How to Adjust Unit E

Attach the cord to your radio receiver |

in the regular manner and loosen up the
set screw in the side of the nose-piece
and tune in a signal on the receiver.
The signals at first will be either very
weak or the reproducer will rattle. Ad-
just the unit, E, by turning the regu-
lating screw at the tip either to the
right or to the left until the proper
volume is obtained without rattling,
Then, tighten the set screw and the
reproducer is ready for continuous oper-
ation. When the cone is completed, the
musie and reproduction will be of a high
order, giving the high and low tones that
make for natural broadcast reception.
It should be remembered that the
amplifier in the set should be a quality
amplifier, if quality reproduction is to
be expected. If the amplifier distorts,
the signals from the cone reproducer
will be distorted also, but if they are
natural and lifelike, the resultant re-
production should be well-nigh perfect.

A Stolen Receiver “Sdueals”
on Its Robbers

A BQUEALING radio set that inter-
fered with a Berlin policeman’s enjoy-
ment of his radio, recently led to the
arrest of & band of robbers that had
eluded the police for months. When the
policeman found from a technical friend
that his trouble in getting clear recep-
tion was probably due to an unlicensed
and radiating set, he scoured the
neighborhood to track the offender
down. The result of his search was the
discovery that a near-by apartment was
being used as the storehouse of a gang
of robbers and that among the loot was
the radio that had been spoiling his
programs,
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I|'I ﬂy

l
' J”!‘“' |

%

The
) :f:flﬂnﬂ

uJ um-‘r

The "SELF-ADJUSTING” Rheostar
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NLY Amperite can insure utmost clari-

ty, volume and tone quality from your
tubes, Only Amperite can safeguard them
against damage and premature burn-outs
through improper current regulation. There
is only one Amperite—the patented, auto.
matic, variable filament resistance. Don’t
be confused or misled into buying spurious
imitations or substitutes represented to be
just as Tm All popular construction sets
{1 mperite. Simplifies wiring. Elimi.
nat&e and rheostats. Price $1.10 complete.
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FREE —send for “7he Radian
Book’ containing the latest mul-nr
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followed beaten
paths, the way of
least resistance
—but built parts
unknown in the
early days of
make-shifts, The result is there is
no substitute for a Carter part.

All Resistances

Any dealer can show you why
In Canads: Carter Radis Ce., Limited, Terente

ARTERRADIO CO.
CHICAGO BT
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Copper
Shielding

Gives better recep
tion—closer selectivi-
ty and finer tone
quality.

Sheet copper com-
bines higher conduc-
tivity with easy
working qualities.

COPPER ¢ BRASS
RESEARCH ASSOCIATION
25 Broadway .~ New York

F. D. Pitts Company

INCORPORATED

219A Columbus Ave.
Boston, Mass., U. S. A.

L4

Merchandising
Radio
Since 1919

L4

DEALERS — send for large
and profusely illustrated
catalog on the products of
scores of nationally adver~
tised radio manufacturers.

Wholesale Exclusively

¥

‘“Pioneers in the
Distribution of Radio’’

The Unique “Retrosonic”’ Receiver
(Continued from page 245)

rents find their way into the tuned loop
cireuit, 9 and 10, and are thus amplified
at these frequencies across the plate and
grid of the second tube. Finally, the
low-frequency currents flowing through
coil 9 are transferred over to the coil,
11, and thus to the grid of the third
tube, through the low-frequency trans-
former, 15. It would appear, therefore,
as if some form of reflex action does
occur in the Retrosonie circuit, but it
i8 not a reflex circuit of the usual type
by any means.

The Importance of the Loop Circuil

The inventor of this new circuit
attaches the greatest importance to the
design and dimensions of the tuned loop
cireuit, 9 and 10, and to the coupling
coil, 11, For the reception of broadeast
signals on wavelengths lying between
100 and 600 meters he expressly states
that the primary coil, 9, must have 64
turns of No. 24 wire and the secondary
coil, 11, 89 turns of No. 28 wire, giving
an inductance value of 389 microhenries.

These coils may be wound as plain
solenoids, on formers 314 inches in
diameter, or, for convenience in eoup-
ling, may be plug-in coils mounted in a
double-coil mounting. The same ap-
plies to the arrangement of the antenna
inductance and its associated tickler
coil. The tuning eondenser, 10, in the
tuned loop circuit should have a maxi-
mum capacity of not more than .0005
mfds.

It has already been remarked that the
plate of the second tube has no “B”
power connection. Another function of
the hard-worked tuned loop cireuit is,
apparently, to take care of this anom-
aly,for the inventor states that, although
there is no direct, high-voltage connec-
tion to the plate of the second tube, it is
found in practice that a difference of
potential will be set up between the
plate and grid which is approximately
equal to the voltage of the “B" battery.

This potential difference can actually
be detected (when the set is in operation
and receiving signals) by means of a
suitable high-resistance voltmeter con-
nected across the plate and grid of the
second tube. There is therefore ample
evidence of the building up of oscillatory
currents of considerable magnitude in
the tuned loop circuit.

To summarize the operation of the
receiver in the inventor’s own words:

“The incoming signals are applied at
high frequencies directly on to the grid
of the first tube, and simultaneously (in
part) on to the grid of the second tube
through the branch lead to the loop cir-
cuit, 9 and 10.

“From here they are transferred to the
grid of the third tube and so back to the
coil, 12.

“Partial rectification takes place in the
first tube owing to the action of the grid
battery, 8; and a similar operation takes
place at the second tube owing to the pres-
ence of the grid cell, 8,

“Finally, any high-frequency ene
reaching the grid of the third tube will
rectified by the action of the blocking
condenser, 17.”

Operation of the Receiver

It is, of eourse, somewhat difficult to
convev to American readers an ade-
quate idea of the capabilities of a Brit-
ish receiver, tested in England, but the
following particulars may serve to give
some idea of the performance of the
Retrosonic receiver.

During a recent test, made in London
within a short distance of station 210,
the receiver proved itself capable of
extremely gratifying results. Using an
outdoor antenna, for which it is appar-
ently best suited, the set brought in all
the British stations, including relays,
on a loudspeaker at will.

Even Cardiff, notoriously the most
difficult station in England to receive,
came in at good loudspeaker strength.
No interference whatsoever was ex-
perienced from 21.O, which was broad-
casting throughout the test. A large
number of Continental stations were
also tuned in, also free from interfer-
ence from London, although the wave-
lengths of some of the Continentals were
very close to London.

The test proved conclusively that,
when working properly the Retrosonie
receiver is capable of equalling the per-
formance of a superheterodyne, and
even bettering the performance of such
a receiver as regards selectivity. Its
range appears to be limited only by con-
siderations of static and interference.

On the whole, this receiver is quite
one of the most interesting develop-
ments in circuit novelties that has ap-
peared for some time, and commends
itself as being worthy of the serious at-
tention of the amateur.

How to Build the New SC-IT Receiver

So much interes! was shown in the SC receiver, described in POPULAR

Rap1o for March, 1926, thal the designer

s have brough! oul a new

and improved receiver on the same lines—the SC-11. This set is even
more simple to build than the original SC although it is much itmproved

in operalion and

ality and combines the newest developments in

shielding and simplified control withou! increasing the over-all price.
Watch for it—in PopurLaR Rabio for April.

www.americanradiohistorv.com


www.americanradiohistory.com

All apparatus advertised in this magazine has been tesied and approved by POPULAR RADIO LABORATORY Page 283

‘Thordanan Amplifying
Transformer R-200

“The soul of music slumbers in the shell
Till waked and kindled by the master’s spell.”
(Samuel Rogers = *“Human Life”).

ITHIN your set slumbers a world of music which you
can charm to a living fullness and richness of tone by
installing Thordarson Amplification.

The manufacturers of leading quality receivers have recognized
in Thordarson Amplifying Transformers a fidelity of musical re.
production which removes the ordinary artificial tones of radio
and replaces them with living harmonies.

Whether you are buying a complete receiver, or whether you are
building your own — if you enjoy music —be sure that your trans-
formers are Thordarsons.

THORDARSON

RADIO TRANSFORMERS
Supreme in Musical Performance!

THORDARSON ELECTRIC MANUFACTURING CO.

Transformer Specialists Since 18
WORLIS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS
“Huron and Kingsbury Streets ~— Chicago.lll.USA.
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RADIO
INTERFERENCE
FILTER No. 1

The “Radio Detective”
(Conlinued from page 238)

the skin-resistance test which is an-
other part of the procedure.

But one of the characteristics of radio
is that it will work invisibly and at a
distance. Why not modify the standard
electrical third degree of Dr. Link’s
demonstration so that it becomes an
invisible and unconscious process, a
“radio third degree’?

For the recording of the heart-beat,
for example, it would be possible to
place some kind of sensitive micro-
phone, safely concealed, inside the
structure of the imagined witness chair
which I have already mentioned. Com-

Jee that screw’”

A SCREW DRIVER =
ADJUSTS An N-L
1M EROWRED

RESULTS in easier tuning, more distance,
volume and clarity —preater stability. In-
dorsed by leading authorities.

Indorsed by leading radio authorities
EEN?? ’ s
Model N A alight turn obtains cor

rect tube oacilistion on
all tuned radio frequency circuits. Neutro-
g&me Roberta two tul Browning-Drake,

eMurdo Silver's Knockout, eta., capacity
range 34 to 20-micro-micro farads. Price $1.00

| whih I ntion Model /G e i s
I munication between this microphone kit cirouits, Tiier aod IntsnmEoingy fie
and some recorder or loudspeaker in quéunyl-uiog in, hetqrtodyne and positive grid
another room would be a problem simple Model G-1— 00003 to~ i1 ,MFD
enough for any experienced radio en- Modd b 0001 to R aTD
gineer. The only apparent difficulty in Price $1.50
such a device is the fact that the micro- X-L PUSH POST
phone concealed inside the furniture Push it down with your
would probably pick up a great deal of thumb, insers sl remowe
. = . d firmly
accidental nojsc in addition to the FoE " Releases Pilnzut-nltly
sounds of thiglicart-beat. If the witness Push Post p,,,.l'?;,,;r:l
moved in his chair, rubbing a woolen Bl AT ‘}:ngh'l': o
overcoat against the wood above the including soldeting lugs, rais-
| microphone, the recorder might in- ;gg“,‘;ﬁ;;';*:'uf"d e
dicate that the heart had exploded.
There exist, however, so many modern
is made for attachment to house- I methods of introducing audio-frequency
hold motors and appliances, up to filters to select certain sounds and to - 1 Ty
14 H.P,, such as oil burnem, re- exclude others that a practical solution | | X-L Radio Laboratories Zii iea™ AT
gngerators, sewing machines, vi- of listening thus to the heart-beat of an -
m’{‘::“;n :atg; grde;gegi?nmg; unsuspecting  witness seems by DO | Mdenidedebardnbdidub i debiod et h fubel
damage to commutators, which means an lmpTObablht}'- . {. Build th 4
may occur when condensers only Another point upon which the psy- %: uild the w
are used. chologists lay great stress in giving | ¢ ¢« ” 4
Provided with five leads 80 that no t!ne_electrical;third degree is the exact :5 TOWD and Country '{
oy Viring e T uired fori. a;t;i;h&e%: timing of the ipterva] which'elapses (3 Portable Receiver
the label, between the asking of a question and ::: with
Price—$15.00 the instant when the witness begins his | .:_:
Write for special descriptive pamphlet L-3 reply. Hesitation is interpreted as sug- | % Sim P lified }
gesting, if not proving, some attempt | 4 s
to conceal the true answer to the ques- ;: Blue Prints :.;:
tion. s 3
Since the timing of these hesitations ‘} The “Town and Country” Portable :}
must be 50 aceurate that small fractions | § fosther Sovaepsa by Poforan Ting ¢
of a second are important, it cannot be % issuc, marks s decic}lql:l advance in pol’t;btlg *
| done by ear alone or even by the use of | & T e e e Gty s &
ordinary stop-watch timers. In Dr. |3 {mallenoush iobe takenslong on e ower f
Link’s demonstration the apparatus | ¢ sacrificed for the sake of sompactnees. 3
used was g:d si)hecita.l }(lalectric chronograph, -f; i,n'fhﬁtx"fegb:go?? kel é):gr?:t;in:e.:;nn Z
so arranged that the timing mechanism | § 15 fore dusloy e eurnvesd by it e %
was started by the breath of the exam- | % clam transformers and cone-type spesker. %
TOBE FILTER and BI-PASS || | iner speaking the question word and | & Receiver s mounicd in & spesal mabogany &
; : ith f d i
CONDENSERS o sonped e st o hovir | 3 B SRR W ST
Standard whersver Radio is found. U8 DY O P UD e | aker. batteries and connecting cable, s %
They are sperified by Arthur H. Lynch necessary pulses of the breath thin metal | 4 (Taalied in s suitcase. Connections from %
a0d James Mlilem in the Notional Lynch | | | diaphragms were placed close in front | § theequiment totheset are made by means
%ﬁ;ﬁ!ﬂe};{edggbo e T | of the faces of the examiner and the :§: By using B}?wim Rapio Blue Prints in 3
bridge Circuit, Hi-Q-B-Eliminator, R. | witness. These diaphragms, pressed | & B:,‘ﬂ i tigﬁﬂ;ﬁn.&“ﬂ “f"f,'ﬁf{,: ;-
Dsed o0 stasdard equipmens by Nationsi back by the breath pulses, made electric | & pferror. aod make your set exactly like the = 3
ggﬁic%aﬁbde?:nsm = Kigg Rc::fm contacts and operated the chrono- E:: If iour local du'!er hic:nngt glllxpply_ ﬂrou 5‘
el T et graph. Here, obviously, is a job which | % 70l poatpaid upon receipt of $1.00 per sek. %
ok Jour desler to show you the new radio could do better. A concealed mi- | 2 '.:.
denser,~—capacities .0001 to .02. cmlll)l}:ione,p]atgedctc_mvenien::iyanywh::re, :§: POPULAR RADIO g
would operate a time-recording chrono- | & o 3
Tobe Deutschmann Co. aph much more accurately and con- | % § b e ,:;'
erep g 627 W. 43rd St., New York City
Engineers and SManufacturers veniently than any other known device. - dor " 5:
"™ Cambridge = Mass. /| Perhaps the best of all the €lectron | M crtrddrttotodds ot dnttetsd G irdrd St Ol
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psychological tests is the one called the
psychogalvanic reflex. The method of
conducting this test, devised by Dr.
David Wechsler, of New York City,
has already been described in PoruLar
Rap1o and is quite simple. Electrodes
are attached to the skin of the witness.
A small electric current i3 passed
through the skin and through the wit-
ness’s body, being measured by a deli-
cate galvanometer. Any excitement felt
by the witness is reflected within a few
seconds by a decrease in the electrieal
resistance of the skin. As used by Dr.
Link, this test was made visible through
the movement of a spot of light on a
screen. A decrease of skin resistance,
indieating guilty knowledge on the part
of the “criminal,” was narked imme-
diately by a violent motion of the light
spot across the wall.

To give this test without the knowl-
edge of the person who is receiving it
seems difficult. The test is said not to
work when alternating currents are
used. To introduce the necessary direct
currents into the skin requires large
electrodes, tied firmly in place. No one
could be fooled about the fact that these
were being used.

However, I suspect that the possible
applications of radio technique to this
test have by no means been exhausted.
Lven if the production of a direct cur-
rent through the skin of the subject is
conceded to be beyond the present re-
sources of our science, it is probable
that the changes in the human skin,
whatever they may be, which result
from excitement and which make the
reflex test a possibility, are accompanied
by electrical or chemical disturbances
which some radio method would be
competent to detect.

If any radio engineer will take the
trouble to devise and perfect some
method of measuring this psycho-
galvanic reflex without the knowledge
of the person who is receiving the third
degree, he will find that his method, as
well as the provision of invisible micro-
phones for the heart-beat and for re-
sponses, will be heartily welcomed by
the modern psychological detectives.

Radio Brings Country Boys
Back to the Farm

To radio, more than to any other one
thing, should be given the credit for
checking the widespread and alarming
migration of farm boys to the city ac-
cording to Harold C. Lewis, a Chicago
educator who has just completed a sur-
vey of the aims of the 2500 country boys
who are in his student body this year.
Mr. Lewis’s survey shows that 75 per-
cent of these boys plan to return to the
farm upon graduation—25 percent more
than in the survey of five years ago—
and he credits this change largely to
the fact that radio has made farm life
far more attractive.

cAdd

the new S 44
Balkite Combination
fo youy radio set now

WS, PAT., GCT. 11, l0ge

with your"A”battery it supplies
all radio power automatically from

the light socket

Now you can make your radio set a light socket receiver
merely by adding the new Balkite Combination Radio
Power Unit. Once connected to your “A” battery and set
and plugged into the light socket, it supplies automatic
power to both circuits, You need not even turn it off and
on, for it is controlled by the filament switch already on
your set and is entirely automatic in operation. It will give
you a constant quality of reception that cannot be secured in
any other way.

Balkite Combination can be installed in a few minutes. It
has no tubes, nothing to replace or renew and is a permanent
piece of equipment, It is noiseless in operation. It will serve
any set now using either 4 or 6-volt “A” batteries and re-
quiring up to 30 milliamperes at 135 volts of “B" current—
any set of 8 tubes or less, including power tubes,

Add Balkite Combination now and know the pleasure of
owning a receiver always ready to operate at full power not
only for this season but for years to come, Price $59.50. {In
Canada $83.] Ask your dealer. Fansteel Products Company,
Inc., North Chicago, Illinois.

FAN STEEL

Balkite

"Radio Power Units

-
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What Built
the Reputation
of
=

‘B’ SUPPLY'
The “B” Without a Buzz
]

Type 612
Delivers 40 Mils at 180 volte
All voltages are adjustable
Complete with Raytheon Tube $42.50

IONEERING in battery elim-
Pinatiun, Mayolian was probably

the first manufacturer to adopt
the now far-famed Raytheon tube as
the heart of its I3 Supply Units, and
to earn the approval of Raytheon.
Irom that day to this, each Mayolian
has been rigidly held to the standards
of the Raytheon and Mayolian labor-
atories. Years of exhaustive research,
extreme precision in manufacture,
skilled supervision—all these have
contributed to the pre-eminent posi-
tion of Muayolian.

Today, no matter what make or
type of receiver you have, there is a
Mayolian to give it a continuous, uni-
form, noiseless “B” Supply—direct
from the nearest light socket, at half
the cost of burning a 25-watt lamp.

The Heavy Duty Types of Mayolian
employ the new Raytheon B H (ube

The nearcst dealer will gladly
demonstrate in your own home.
Write us.

MAYOLIAN

RADIO CORPORATION
1668WebsterAve.,.NewYork,N.Y.

Pioncers in Bartery Elimination

.

The Power of Niagara—
The Quiet of an Arctic Night

What’s New in Radio
(Continued from page 265)

framework. This arrangement makes
for great rigidity, an essential feature
where a number of tuning units are
mechanically coupled together to be
operated by a single control. In this
receiver five varigble condensers are
coupled together to operate simul-
taneously by means of one wave-
length tuning control,

Each of the stages of tuned-high-
frequency amplification, as well as
the detector stage, is completely in-
closed in a burnished eopper “can’”
orshield. This shielding together, with
the provision of suitable filter devices
to help isolate the stages from one
another, results in a ingh-frequem(?{
amplifier which is very efficient and,
at the same time, stable.

The receiver makes use of seven
thermionic vacuum valves (or tubes).
UX-201-a type valves are used except
for the detector tube and the last
low-frequency amplifier stage. For
the detector a UX-200-a t valve
is recommended and, for the last low-
frequencly;e stage, a UX-112 type
power tube.

The receiver may be operated with
batteries, or with “A” and “B"’ power-
packs which supply the operating
voltages after conversion from the
housedlighting lines. The filament-
current supply, if a battery is used,
should be of the six-volt storage type.
If an “A” power-pack I8 used, 1t
should be capable of delivering six
volts at 2 amperes continuously. For
the high-voltage plate supply the use
of the “Bremer-Tully ‘B’ Power-
yack” is recommmended by the manu-
acturer. This “B” power-pack is
especially designed for use with the
receiver and therefore requires no
adjustment modification of any kind
when used with the Counterphase.
The set may be used with either an
outdeor or an indoor antenna. During
a test made by a member of the
Porurar Rap1o LABORATORY, & short
wire about 15 feet in length, stretched
across the room on the ground floor
of a New York apartment house,
brought in a number of stations u
to 500 miles distant, with great vol-
ume. If the absolute maximum of
signal strength and long distance re-
ception are desired, an outdoor an-
tenna about 75 feet long should be

used. Otherwise ecither a shorter
outdoor antenna, or an indoor an-
tenna of any convenient length, will
be suitable,

For ordinary reception, the re-
ceiver is easentially single-control.
That is, the wavelength tuning of the
entire receiver is aeccomplished by
means of the single “Selector” knob.
A similar knob, marked “Volume,”
permits the operator of the receiver
to vary the volume of reproduction to
suit his taste. The other controls pro-
vided on the small front panel enable
the operator to meet any unusual con-
ditions that may exist. In tuning in
extremely weak stations, for instance,
a “Fine Tuning” kneob is provided.
‘This serves as a balancing auxiliary
to the main “Selector” knob; but it
is only required where the absolute
maximum of efficiency is necessary.

A unique feature is the inclusion of
a rejector as a part of the tuning cir-
cuits. This rejector or wave-trap
consists of a coil and condenser which
isordinarily eut out of the eireuit, but
which, in cases of extreme interfer-
ence between the signals of two
broadeasting stations, may be cut
into use by means of a switch loeated
on the control panel. With this switeh
thrown to the “In” position, a small
knob next to the switeh is turned un-
til the interfering station is no longer
heard. The usefulness of this feature
i8 apparent, especially in view of the
overcrowded condition of the air at
the present time.

At the extreme right end of the
eontrol panel is a small switch which
enables the operator to make use of
cither two or three stages of low-fre-
quency amplification. For ordinary
reception, only two stages are neces-
sary. In that case this “Power”
switch is thrown to the “low” side.
This action automatically cuts out
the second stage of low-frequency
amplification but leaves the first and
third stages in operation. This is im-
portant, as it means that the power
amplifier stage is always in the circuit,
thus insuring the best quality of out-
put to the reproducer (loudspeaker)
regardless of the amount of amplifica-
tion used.

Maker: The Bremer-Tully Manufacturing
Company.

A Jack That Makes It Easier
to Get a Well-balanced
Panel Layout

Name of instrument: Headphone or re-
producer jack.

Description; This jack fills & real need of
the home set-builder. Instead of
being constructed so that the springs
run at right angles to the panel, this
jack has the springs arranged parallel
with the panel. Thus the terminals
to which connections are made do

www.americanradiohistorv.com

not project far baek into the receiver,
as 18 the case with old-fashioned
jacks. Instead, the terminals are
close to the panel and off to one side.
In installing this instrument on the
panel, the arm bearing the terminals
may be swung up or down or to either
side in any manner which is most
convenient and provides the shortest
leads behind the panel. At the same
time the mounting sleeve which pro-
jects through the panel may be in-
stalled at a point on the panel that
makes for the most symmetrical
layout, from the standpeint of
appearance. Thus, there need be no
compromise between the symmetrical
lay out of the panel frent and conve-
nience of eonnections behind the panel.

Usage: In any receiver to provide a con-
venient method for eonnecting head-
phones or a reproducer,

Quistanding features: Strongly built. Com-
pact. Easy to install.

Maker: Yaxley Mig. Co.
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Windsor Wall or Table
Type Cone Speaker

Amazes Radio World

: f Model 210
‘ A

( ’ )\(P:LFDSphcd
The latest model Windsor Cone Loud-
speaker has astonished the world of
radio. In convenience, quality of recep-
tion, and extremely low price, it far
surpasses anything yet offered. The
cone is 22 inches in diameter and is
supported by an easel back. It can be
hung up on the wall, as in the picture
above, or stood upon any flat surface
as shown in the picture below. It
contains the famous Windsor loud-
speaker unit noted for its extreme
clurity and fidelity of reproduction.

Model 210

22'inch Cone
Loudspeaker
with easel back

$1500

{West of
Rockics $18)

(Pat. Apolied For)

Model 302 (Shown below)
With Moulded Composition Horn Loud-
speaker and 18-inch Cone¢ Loudspeaker.

(Pat. Applied For)

U Tn this Windsor Console
is combined both the
WindsorMoulded Com-
position Horn Loudspeakerand the 18-
in. Windsor Cone Loudspeaker. The
top is 30 in. x 17 in. and stands 29 in.
high. Plenty of battery and equipment
space is provided by large shelf in
rear. Price, finished in
Mahogany or Walnut $480_0_

(West of Rockics, $55)

Rear view at left shows large compartment
with ample space for batteries, battery
charger, or battery eliminator, which are
entirely concealed from view, Back is open
for ventilation of batteries.

Atright is shown the Cone Loudspeaker,
with its panel, which is quickly and easil
removablp. allowing instant access to aﬁ
batteries, battery charger, battery eliminator
or other equipment and wiring,

v - Model 200
I 4

&A% $20

Console
with Cone
Loudspeaker
4 Ready for
7 Set and
Batteries

(West of
Rockies, $35)

{Par. Applied For)

Model 200 —with 22-inch Cone Loudspeaker

This Windsor Cone Loudspeaker Console is equipped with a
22-inch Windsor Cone Loudspeaker, Its top is 30" x 17® and
iz 20" high. The battery shclfpprovides ample space for bat-
teries, charger, battery eliminator and other equwment.
Beautifully finished in either Mahogany or Walnut.

This is the Fastest Selling Line of
Loudspeakers and Loudspeaker

Consoles in the RadioWorld Today

The quality of radio reception made possible by
Windsor Cone and Horn Loudspeakers and Loud-
speaker Consoles so far surpasses anything heard
heretofore that it amazes and delights every radio
entbusiast. The Windsor Line is so complete that
everyone can find in it a loudspeaker, loudspeaker
table, or loudspeaker console exactly to fit their par-
ticular needs.

Model 100

with Moulded Composition
Horn Loudspeaker or 16-
inch Cone Loudspeaker

(Pat. Nov. 18. 1924)

Above is shown a beautiful Windsor Loudspeaker ol

finished in either Walnut or Mahogany, \\‘hic?-.e:mevidggirsnpfe'
space ontop for any radio set. The battery shelf beneath will accommo.
date all necessary equipment. Equipped with either Moulded Compo-

sition Horn or 16-inch Cone Loudspeaker. Size: 38 in.
X 18in., and 29 in. high. Price - " $4000

{West of Rockies, $42.50) i

To the right_ is shown the newest Windsor Loudspeaker Console. Itis

equipped with a 22.inch Cone Loudspeaker and cabinet suitable for

7.nch rudnof)anelsup(o% inches inlength. Battery shelf provides ample

space for all equipment. Beautifully finished in either $ 00

Walnut or Mahogany. Price {without receiving set} . . 44
(West of Rockies, $52.00) 2

(Pat. Applied For)
Model 1000

with 22-inch Cone
Loudspeaker

. Write or wire today for details of
Note to Dealers : 5o e today for details of

Electrical Department

WINDSOR FURNITURE COMPANY

1414 Carroll Avenue . CHICAGO, ILLINOIS
Los Angeles Branch—917 Maple A venue
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Karas HARMONIK
"T'RANSFORMERS

Give Maximum Quality
Yolume with the One Tube
UNIVALVE RECEIVER

#gHE Univalve Receiver, having but
l one tube, described and illus-
trated in this issue of PorurLar
Rapro, uses a Karas Harmonik Audio
Frequency Transformer to deliver ull
strength QUALITY receprion—and
LIVERS IT. All who Eave heard thas
new receiver with its multivalve tube
which handles one stage of radio fre-
quency, detector, and two stages of
audio frequency amplification, using
only one vacuum tube, have been mysti-
fied and amazed at its tremendous vol-
ume and the’entire elimination of howls
squeals so common to many cir-
cuits. q]'he answer lies in the newly de-
veloped circuit and the employment of
a Karas Harmonik Amplifying Trans-
former for audio amplification.

The obverse of the medal;” this original
18 two-and-one-half inches in diameler.

The Popular Radio

Medal for

Conspicuous Service

TO every radio amateut;{ to every ama-

teur experimenter an broadcast lis-

tener, who 18 instrumental in alleviating
human suﬁenng or saving human life,

dlrectly throu

the medlum of m.dlo

ition will hereafter be extended in

the orm of a medal that shall be known

sp:cuous Service.”

as “The Popu!ar Radio Medal for Con-
This medal is unique

within the realms of radio in that it shall
be awarded, not for sc:ent:ﬁc achievement

Potter

Condensers
Build the best—

Socket Power Devices

=Aand B Supply Devices
Power Amplifiers
Impedance Amplifiers

And are best—

For Filter Uses

Rectifiers

By Pass

Blocking D.C.
American made of best of

materials to full capacity. All

sizes and types.

POTTER MFG. CO.
North Chicago, Il

Potier

BY PASS AND FILTER

Condensers

or mventlon, but for service to humanity.

Read the Article—Then
Build the Univalve luT:hI'mulre-a c:nr and unbiased eomxdemu of

mmittee of Awards haa ap~
Read the article describing the con-
struction of this novel receiver in this
issue of Popurar Rapio. Then build
the set yourself. Be sure to obtain a
Karas Harmonik Transformer from
your dealer, for it is used in this cir-
cuit, and no other will give such tre-
mendous volume and such distortion-
less amplification. If your dealer is out
of stock and you are in a hurry, you can
order your transformer direct from us
by filling out and mailing the coupon
kelow. SEND NO MONEZY Just hand
the postman the price of the transformer
plus a few cents postage upon delivery.

Order Today—Mail the
Coupon NOW

Fill out and mail the coupon today—
do it NOW while this advertisement is

single tube. You'll find this one of the
gnost interesting sets you ever assem-
le

Karas Electric Co.

1023 Alsocintlon Building, Chlcago

Please send me 1 Karas Harmonitk Audio Fre-
quency Tranmlormer for which I agree to paylm
posiman us postage, upon delivery. It ia
undermtocd that 1t 1 am not perfectly satisfied
with my purchase within 30 days I may return it
for full refund of purchase Drice

Name
Address,

City State
gfe e)uh accompanles order we will prepay post-

pointed that includes five distinguished citisena

of international fame.
of A

To aseist thm Committee
, sn Advisory Committee has been ap-

pointed that numbers among its members some
of the most eminent citisens of the United States,
including representatives of many of our moet dis-

ti

ished institutions.
e cqpditions \mder wlnch the medal will be

awarded are here specified

1.

2.

The medd shall be known as the Popular
Radio Medal for Conepicuous Service.

The medal shall be awarded, without discrimi-
nation as to sex, age, race, naticealily, color or

to those radio amateurs, rudio experi-
menters, broadcast listeners and other non-
profe-lonnh whose prompt and effi-
cient mciins radio is utilized to perform an essen-
tial part in the alleviation of human suffering or
in the saving of human life within the terri-
torial confines of the United States and its pos-
sessions, or in the watera thereof.

. The medal shall be awarded by a Committee

of Awards that shall not exoeed five in num-
ber. No member of this Committes shali be
an empl ee. officer or stookholder of PoruLaxr

d . Raplo, nor shall any such employee,
before you. Then build the Univalve officer or ltockholder hinve & vote ‘i, Ghis de-
Receiver and pull in the stations on a liberations of the Committee.

. An advisory Committee, which shall cooperate

;rleth them(:lonlnmxttee of Aw:lrld:bnnd whnch;!ln‘l':ll
particularly charged wi ¢ responsibil

of making m’:wmmondltlonl for awards of thg
medal, shsll be made up of men and women who,

KARAS ELECTRIC CO. Ipeesibero Hon it ke I s il meia e SPECIAL
1023 Association Building Stixt e formesit S ) B T loe A i HARD
CHICAGO mteo of AWI!‘:.I‘ the exploits of candidates who DETECTOR

are within their own special fields of activity.

. The medal will be awarded for services rondered

since Armistice Day, November 11, 1918.

. Recommendations for awards may be submitted

:;o the CommxtmEol Awards at an tume ln('l’
Yy any person very recommendation mus
contain the full name and address of the candi-
date, together with a_detailed account of the
:ccompluhment on which the proposed award
based. and must be accompanied by eorrobora—
tory evidenoe from persons who have first-hand
knowledge of the circumstances and whose
statements may be verified to the satisfaction of
the Committee of Awards,

. The medal mll be awarded to as many indi-

viduals as qualify for it snd at such times as
the Committee of Awards may authorize.

www.americanradiohistorv.com

Stop That Hissing,
Frying Noise!

Simply insert the new
CeCo Type “H’’ Special
Hard Detector-

You'll see the difference at once.

Type “H”

Price

$2.50

J Radio Need

b ol

Makesa G'aadl?eceiperﬂetfer
Weits for Complete Data Sheot
C.EMFG.CO.Inc. . «+ . PROVIDENCE . R:1.
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The reverse; the name of each recipient
will be engraved in the space provided.

8. All considerations not specified herein shall be
left to the discretion of thec Committee of
Awards.

All communications to the Committee of Awards
may be addressed to—

The Becretary of the Committee of Awards, Porus
LAk Rapio Medal for Conspicuous Serv:ce 827
West 43rd Street, New York.

The Committee of Awards

Hiram PercY Maxiv, President of the American
" Radio Relay L-'aou.e

E.FW._ALEXANDERSON, Chief Consulting Engineer
of the Radio Co’lp oraiion of America,

Maion Genemrat CoHaRLEs MCcK. SarTzuaw,
Chief Signal Officer of the Arm

Rear Abxirar W. A MorreTT (ghlef of the Bu-
reau of Aeronautics, I7. 8. J\fuvy

Dr. Joaxy H. FiNnLeY pubhcul and journalis,
Secretary: Dr. E. E. Free, 627 West 43rd Street,
New York.

Advisory Committee

8eNaTOR JarvEs W. Wapswortm, JR., of New
ork.

HoN. JorN Banrton PavnNe, Chairman, American
Red Cross.

AporrB LewisoBN, Publicist

JupoE BeN 8. le)s.n, of the Jurenile and Family
Court, Denver

Dr. J. McKezew ém'rrl..l. Past President, Ameri-
oan Azsociation for the "Advancement of Science.

Dr. J. H. DerLINGER, Past President, Institute of

Rudlo Engineers.

FARLEY Oscoob, Paat President, American Institute
of Electrical Engmecra

C. E.Grounsgry, Past President, American Society of
Civil Enm'necrs.

Dr. Darron C. MiLLER, President, The American
Physical Society.

W. L. Asport, President, the American Sociely of

ﬂ!echamcal Enpineers.

w. HoLLanp, President, Carnegie Hero Fund
Commiuion‘

Gsonoz K. Bureees, Director, Bureau of Stand-

ards.
Coriy H. LivINGSTONE, Past President, Boy Seouts

of America.
Danier C. Bearp, Chairman, National Court of
Girl

Honor, Boy Scouts of Amenca

Miss SaraB Lovuise ARNOLD,
Scouts

Dr W. D "HaGGARD, President, American Medical
A ssociation.

K. A. BickEeL, President, United Preas Associgiion.

KEN';‘, Cooren, General Manager, the Associated

Tess.

H. P. Davie, Vice-Presiden?, Westinghouse Electric
& Manufacturing Company.

Dr. VerNoN KeLroga, General Secretary, National
Research Council.

Jessz LYncA WiLriaMs, Past President,
League of America.

ProreasorR GEORGE B. PeGras, Dean of the Facully
of Applied Science, Columtia Univeraity.

Proressor H. H. Sm:won. Professor of Physics,
New York University.

Wu. Hawrey ATwELL, Grand Ezxalted Ruler, Order
of Blks.

Proressor Epwin B. Wrison, Harvard University,
National Academy of Science.

W. E. BARRNESS, Vice-President, American Tele-
phone & Telegraph Company.

WitLiam L. SAUNDERs, President, United Engi-
neering Socteliea.

Cor. J. R. McQuiaa, Past Commander, the Amer-
iean Legion.

Jorn R. Moss, President, Kiwanis International.

W. D. TerreLL, Chief Supervisor of Radio. Depart-
ment of Commerec, Washington, D.

President,

Authors’

Norden-Hauck Super-10

AROUND THE WORLD
WITH THE U. §. NAVY

Panel size, 36"x9"x 14"

Super 10-tube Stan lard Admiralty Model

Weight: 551bs.

A SUPER-10 has been installed on board the “U. S. S, Wright,”

now sailing for Asiatic waters with the

This receiver will also be used
sentatives at various ports of call.

U. 8. Aircraft squadrons.
for entertaining cCivilian repre-

A New and Advanced Model
Highest Class Receiver in the World

THE NORDEN-HAUCK SUPER-10 is an entirely new and advanced design of
Receiver, representing what we believe to be the finest expression of Modemn
Radio Research Engineering. It is the product of years of experience devoted exclu-
sively to the attainment of an idea! Broadcast Receiver—regardless of cost.

Results obtained in every respect will upset all your previous ideas of good radio
reception. The unusually large number of unsolicited testimonials constantly being
received from users—concerns and individuals of international repute—indicates the
absolute superiority of the NORDEN-HAUCK SUPER-10.

You, toco, may enjoy the advantages of this wonderful receiver at a surprisingly
moderate cost. Here are only a few of the host of features that place the NORDEN-
HAUCK SUPER-10 far in advance of competition.

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

—Super
lengths.
—Built to Navy Standards.

-Wide wave length range without
change of coils, 200-550 meters

full.

(Adaptable 35 meters
meters if desired.)

all

selectivity on wave

to 3600

—Use Loop or Antenna.

—Simple to operate, having only
two major tuning controls.

—No Harmonics. Signals are re-
ceived only at one Point.

—Special Power Audio Amplifier,
operating any loudspeaker and
eliminates necessity of external
amplifier.

—Can be operated directly from
house current with socket power
devices.

—Thoroughly shielded at all neces-
sary points.

Complete Price List for Socket Power Operation

1 Norden-Hauck SUPER-10, cympletely constructed and laboratory

tested. .

*1 Heavy- Duty 200 V. "B" Eliminator and Tubc 50/60 cycle A/C 110 V.
1 Automatic A" Power Supply, complete. . .

10 Tested Tubes, including Power Tube. .

1 Western Electric Cone Speaker, 540AW or Farrand Sr. , and Plug

1 Set Antenna Equipment, complete.
2 *“C" Batteries........

TOTAL COST OF ALL ITEMS—NOTHING ELSE REQUIRED.. ...

# 25/30 ¢ycle A/C current, $47.50.

$307.00
42.50
29.50
Ol 22.50
32.60

5.00

2.00

$441.10

PROMPT EXPRESS SHIPMENTS NOW BEING MADE.

complete literature
Upon nequeSt attractively illustrated,
will be gladly mailed without charge, or full size
constfuctional blue prints, showing all electrical
and mechanical data, will be promptly mailed
postpaid upon receipt of $2.00,

Write, Telegraph or Cable Direct to

NORDEN-~-HAUCK

TEAR OFF AND MAIL TODAY

NORDEN-HAUCK, Inc.
Philadelphia, U. S. A.
Gentlemen:—
[0 Please send me without cost or obliga-
tion on my part, attractive illustrated
literature describing the new Norden-
Hauck Super-10.
3 1 enclose $2.00 for which please send
me, postpaid, complete full size construc-

Incorporated tional drawings and all data for building
ENGINEERS P 10
MARINE BUILDING Name.. S P S e S
philadelphia’ U. s. A. % Address. o — . =
—

» —
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Never Before—
Such Tone

Sterling perfected
“B” Eliminator
control gives this

added Advantage

PERHAPS you regard a
“B” Eliminator merely as a
means of doing away with the
expense and nuisance of for-

ever replacing worn-down
“B" Batteries.

But with the Sterling“B” Elimi-
nator, there is a tremendous
improvement in tone quality
too! The secret of this amazing
tone gualitylies in the extremely
fine control of the “B” voltage.

This definite Sterling advantage
in tone quality is possible only
by using first quality materials,
high standards of manufacture,
backed by 20 years of Sterling
electrical experience.

This Sterling Dependable
Light Socket Power
Unit RT-41
is the ideal“B” Powersupply for sets using
as many as § tubes. It takes up no more
room than a 45 volt dry battery—yer it
gives three times the power—135 volts.
Just right for Radiolas 25 and 28.

Price complete with

CX 313 ube - - $28000

Also Raytheon Tube Types
for high-powered sets
R-97—"B" and “C" Power - $55.00
R-99—-“B"Power + + + «$45.00

For every set—there’s a

Steeling

“B"” ELIMINATOR

Send for booklet ** G** tellt
about the complete line
Sterling Radio Equipmant,

THE STERLING MFG. CO.

2831 Prospect Ave. *+ (Cleveland

1 —

l

ConpucTEDp BY Davip Lay

IN justice to our regular subscribers a nominal fee of $1.00 per question is charged to
non-subscribers to cover the cost of this service, and this sum must be inclosed with the letler
of inguiry. Subscribers’ inquiries should be limited to one question or one subject.

How to Increase
Amplification in a Low-
Frequency Amplifier

QQuesTion: My receiver includes two
stages of transformer-coupled, low-fre-
quency amplification, both transformers
being of the 4 to I ratio type. I want
to add another stage in order to increase
the volume; but I have been told that
the use of another stage of transformer-
coupled amplification is not practical.
If this is true can I add a stage of re-
sistance-coupled or impedance-coupled
amplification?

—BEenNJAMIN COHEN

Answer: As your transformers are both
high-ratioc units it is doubtful whether
vou would get any better results by adding
a third stage of amplification, regardless of
the type of coupling used in the added
ﬁta%e. If you do add another stage it is
likely that you will have to ‘“doctor up”
the amplifier with shunt resistances and
condensers with the result that your vol-
ume will be increased little, if at all.

An easier, and far more practical plan
would be to install a power tube of the
UX-112 type in the second stage of am-
plification and increase the ‘‘B” battery
potential on this tube to 135 or 157 volts
with the proper ““C’’ bias, as recognmendeci
by the tube manufacturer. This should
give vou a considerable increase in volume
and would have only a simple change in
the connections in the grid and plate cir-
cuits of the last tube. The proper con-
nections for this change were given in this
department in the November, 1926 issue.

* *

How to Control Osecillation
in a Superheterodyne

Question: My superheterodyne re-
ceiver gives me some trouble, when I
try to tune in weak signals, because I
cannot bring the intermediate amplifier
gradually up to the point of oscillation.
As I turn the potentiometer knob to-
ward the negative side, the circuit
“fops” into oscillation suddenly, but
not until the arm is almost at the nega-
tive end at the resistance winding. In
another superheterodyne receiver the
control of oscillation was much more
gradual and smooth and T could keep
the circuit just under the point of oscil-

www.americanradiohistorv.com

lation and obtain extreme sensitivity in
this way. In the receiver the oscilla-
tion took place when the potentiometer
arm was just beyond the middle of the
winding. The potentiometer I am
using now has a resistance of 200 ohms.
It is connected across the “A’ battery
and the grid returns of the three inter-
mediate amplifier tubes are connected
to the arm. Would it help me to use a
potentiometer of higher resistance? If
not, is there anything else you can sug-
gest?
—HARRIsoN RipER

Axswer: The use of a 400-ohm poten-
tiometer would help you slightly inasmuch
as it would give you a little finer adjust-
ment; but the help from this source would
hardly be sufficient to warrant the cost of
a new potentiometer. If your amplifier
does not break into oscillation until your
potentiometer arm is almost at the nega-
tive side, there is no necessity for having
the grid returns of all your Intermediate
tubes connected to the potentiometer. It
i8 more than likely that the grid return
connections of the second and third am-
plifier-tubes can be made direct to the
“A” (—) terminal, leaving the return
from the first amplifier tubes connected to
the potentiometer. This will remedy the
trouble and will give you much better con-

trol of oscillation.
* *

How to Build an Antenna
Mast Without Puncturing the

Metal Roof

Question: I am the ‘“‘despised land-
lord” of an apartment house. When 1
constructed the house I went to con-
siderable expense in installing copper
cornices to add to the beauty of the
house. Not wishing to have this expen-
sive beauty marred by the erection of
numerous unsightly antenna wires on
the roof it was necessary for me to pro-
hibit the erection of masts. The demand
for radio has increased to such an extent
now, however, that I can no longer in-
sist on the strict observance of such a
rule. Can you give me specifications for
the erection of poles to which antenra
wires .may be attached, which will be
secure, of good appearance, and which
will- require no puncturing of the roof-
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Makes the
“UNITUNE” the most
desirable tuning device

ever designed.

—
By

ALL BRUNO
“UNITUNES”
may be mounted on a
panel with only two
screws,

The basic “UNITUNE” consists of a
frame upon which are mounted two condensers
operated independently by two bakelite drums prejecting
thru a beautiful bronze plate. It may be obtained in all standard
capacities. Completely assembled it lists at $11.00.
Other “UNITUNES” assembled with one or more Quartzite
Coils for all popular circuits range from $12.00 to $21.00.

Booklet of Instruction and Blue Prints—25¢
BRUNO RADIO CORP., LONG ISLAND CITY, N. Y.
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For the Beginner

FREE
HAND BOOK
with
Popu]lar Radio

Kendall Banning, Editor. and Laurence
M. Cockaday, Technleal Editor of POPULAR
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& Rapio, have complled a book Lhat will prove to i35

2, anyohe Lt e can bul a sel which wi ve *, - .

% distance, selectlvity and tone volume, and at 3, Shielded T“"“,'Vf“ﬂ" Transformer,
< :)rrnc; all(l;ll’:)l.ﬂ time a very definite basi¢ knowledge e .

: 4

e BUILD YOUR OWN SET o

h 4 AND SAVE MONEY bl

W In "How to Bulld Your Radlo Recelver,” ¢

you will ind complete specifications, CONSLING~ o
-

%  tlonal diagrams, phot ographs and instructions 2 D- d w C -l

.;. for huilding aIIAos;hér;T:gviﬂggtscw: oo q nnouncing lamon - eave 01 s
% A TupiScage Audio-izduency Ampiifier , The new Sickles Shielded Tuned
oA ST Tt Rodip treg deary Eacelur. oo the first of a series of new models Radio Transformer prevents

both outside and loeal interfer-

& The!'Improved™ Cockaday 4-Clrcuit Tuner E of :

k3 The Rmcn”ml{ge!w&et-ﬂﬂemdwe & ence. It is l*f:marl:ably fom-
:E: ADVISORY SERVICE ALSO FREE :E: r MBR‘ETONE pact, sharp-tuning, sturdy.
.,m"&’,.‘lﬁ"a-‘hm N g Sickles Diamond-Weave Coils
<%+ ' under the personal supervision of Mr. Cocka- = have established an enviable
o day. This laboratory ia always avallable & | 3 f low distributed
4. through our Technical Service Buresu to 2, . . . reputation for low distribu

5 anwer, fiee to subseribers, oY persomil leter &, | Combined with the utility of a capacity, low dielectric losses,
Y ‘.‘J'ﬂ“;‘u‘;ﬁ%% tn efther the “Handbook” or the ¢ | smoking stand i1s a loud speaker. and large range of frequency
% yon STECIAL BOOK OFFER & | Carry it about and have it where | ‘;_,""h _:mf'“ f;“f‘"‘al:’te ;”pigtz'- g
o d re f "How to Bulld ¢ : ideal coil for the Na- ocal.
% Yr?u:r’l'iufg'"o ﬁ:}g,%.“%rgg:? o dogaveg" the & | you want it—on the porch or along ized Control Taning Unit and the
s viloges Bervi kN o . = 5

& D ihont addltionsl expenme. It vou wilsena s = | side of your easy chair. Na-Ald Truphonic Asszmbly.

& oitanec,of S0 ln Al e of & There are Sickles Diamond-Weave
% B an diternative, vou may ave the book ::,{g & Sales offices Coils for all leading circuils.

e D egen O echn Tvice real o ”

& R for 7 —for-$2.00. 5

5 s wipens b s 5| § ANF ORD BROS. THE F. W. SICKLES CO.
F) Retnem (1] 8@ Do Shance—we w o

®*  refund your maney in full If you are not more + | CHICAGO . 30 W. Waleon PL. ;.’34 %l;__l ION ST l%/[igg‘
kY th“Omi;dUL AR RADIO & CHATIANOOGA . . .  615Broad Street S .
< | SEATTLE . . . Am. Bank Bldg. ° oil Prices

:E: Department 35 :;: SAN FRANCISCO . . . 311 Minna St. gg %hri)‘?g%]g?{;?lfgmﬂ sg% e::l;h
& 627 West 43rd Street, New York & TIMBRETONE MFG. CO 18A Roberts Cireuit 8.00 set
Factory: SO N Y . 25 Aristoerat Cireuit 8.00 set
Taf o 2o ot Zvote lo fuote e Zuaboalustuntaadootaatesls foeleole ate stoele ot Hoosick Falls, N. Y.
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Best’s Super, Karas, H. F. L.

ORMICA is supplying handsomely decorated Kit Panels for

leading kit sets through leading jobbers and dealers all over
the country. These panels make it possible to build at home a very
good looking set. There are two sizes of Best’s Superheterodyne,
Karas Equamatic front and sub panels, H.F.L. Nine-In-Line Super-
heterodyne with sub panel, Victoreen single dial and two dial con-
trol. There is also an Infradyne 7”x 28” and one 7” x 30”, Aerodyne,
St. James 8 Tube, Browning-Drake National, Madison-Moore
Superheterodyne and Camfield Duoformer.

Special panels cut to size and Formica
Tubing are also available for amateurs.

The FORMICA INSULATION COMPANY
4641 SPRING GROVE AVENUE CINCINNATI, OHIO

Hear the FORMICA Formica has a
Orcheatra Tuesday Complete Service on
9to 10 o A Insulating Material
over WLW for Radic Manu-
facturers

MODEL *“C' CHEST
Cabinets in stock—have piano hinge and are

rail being remov-

10"’ deep — grooved front tof
line wood panel to

able. Illustration shows gol
match.

Sises Walnut Only Phnel to Match
7x18-10 $15.00 $1.28
7x21-10 17.00 1.47

*7x21-12 17.50
7x24-10 19.00 1.68
*7%26-10 21.00 l.?2
7x30-10 28.00 2.10
*7x28-11 23.00 1.96

sFor Hammarlund-Roberts Hi-Q Receiver.
:For Madison-Moore Receiver.

For Victoreen Reoeiver,
Special Cabinet (Mahogany or Walnut) for
dnlvnlvc Receiver 7x15 panel, 8 deep $8.00

“Little Joe”

Lightning Arrester

Especially designed for
’ Radio Work. Made of

Walnut Infradyne Cabinet
$2600
LC-27 Cabinets

Mabogany or Walnut with Baseboard

$1800

The LC-27 cabinets have 25° slope and take
8" x 26” panel. They are full 10” deep back of the

porcelain, small, neat, rug-
ged and serviceable. Can
be suspended .on antenna
or fastened to wall.

WRITE FOR folder showing complete LC-27
Line and other o Furniture. ‘

CORBETT CABINET
MFG. COMPANY

St. Marys Pennsylvania

Ask Your Dealer

M’'f'd by CIRCLE F MFG. CO.

Trentos, New Jersey

—
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ing? I would prefer to use iron pipes. My
ides is to erect three or four poles at my
own expense, and insist that all an-
tennas must be attached to these poles.
Or perhaps allow tenants to erect their
own poles provided they comply with
the specifications which I designate.
—A. E. M.

ANSWER; Any support used for antenna
wires should be either firmly imbedded in
the roof, or securely guyed with wires, A
pract.ica_i scheme that does not involve
puncturing of the roof surface is shown
i Figure 1. The{step or seat for the pole
is made of a three-foot piece of 4 by 10-
inch planking with a hole, just large
enOugﬂ to accommodate the pole, bored
half way thro from the center of one
gide. The planking is placed flat on the
roof, with the hole uppermost, at the
point where the pole is to be erected. Next,
the pole is prepared, with four guy wires
attached to, or near, its top end.

A pulley should also be attached to the

top end of the pole; more than one pulley
if the pole is to support more than one
antenna. Each of these pulleys should be
equipped with a piece of weatherpa%)f
rope at least twice as long as the pole. The
ropes are run through the pulleys and the
two ends of each rope are then secured to
the bottom of the pole.
.. The guy wires may be No. 12 galvan-
ized iron wire if the pole is to be used for
not more than three antennas. If more
antennas are attached the guy wires
should be heavier, and preferably strand-
ed. The anchorage for the guy wires should
be predetermined. These anchorages may
be made to the lower end of nearby vent
pipes or other superstructures on the roof,
or may be attached to the brick wall by
means of anchored screw eyes. In any
event, the point to which the anchored end
of the guy wire is fastened should be dis-
tant from the base of the pole by at least
1{ of the height of the pole,

With the above preparations made, the
pole is raised, and seated in the hole in the
plank. While it is held in an upright posi-
tion the four guy wires are made secure to
their anchorages. When this has been done,
the erection job is complete. The weight
of the pole, plus the downward pull of the

At
Polley ‘\Hmﬁ-h--.;- HH;!)

HOW TO BUILD A MAST FOR A
METAL ROOF

Ficure 1: This antenna maet has been
especially designed for buildings that have
a melal roof that might be ruined by nail or
screw holes. The iron pipe, thal forms the
masl, is sel info a large, square block of
wood; the guy wires may then be atlached to
the lower end of vent mipes or lo any olther
supersiructure on the roof.
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guy wires will hold the plank securely in
place without the aid of nails or other
attachments. In putting up the antenna
it is only necessary to attach the wire to
one end of the rope which was previously
run through the pulley, and then pull the
rope taut; the wire should be attached
with an insulator.

"The lower end of the rope is then tied to
a cleat provided either at the lower end of
the Eo]e, or on the plank.

The height and diameter of the iron pi
will depend on the requirements. For the
support of one or two antenna wires a
2-inch galvanized pipe is suitable if it does
not exceed 18 feet in length. Smaller
diameter pipe is liable to bend under the
strain of the antenns wires.

* *

Shall I Build a Super?

QuesTioN: Just what are the advan-
tages of & super-heterodyne receiver as
against an average five-tube, tuned-
radio-frequency receiver? Which type
of receiver, would be the more practical
for use under average conditions?

—LESTER DRAKE

Answer: A well-designed and well-con-
structed super-heterodyne receiver has
certain advantages over other types of re-
ceivers; but there aro advantages on the
other side. In reaching a decision as to
which type of receiver to construct, it will
be necessary for the builder to take into
consideration all of these advantages as
applied to his particular requirements and
conditions. .

The modern super-heterodyne receiver
is simple to operate and uscs only two
tuning controls. In addition to these two
controls there is usually another to regu-
late the volume of reproduction. These
three represent all of the necessary adjusi-
ments required in operating the receiver.

The super-heterodyne receiver is ex-
tremely selective—much more so than the
average tuned-radio-frequency receiver.
On the other hand the selectivity of the
“super” may be so great as to cut side-
bands and thus result in a poor quality of
reception. Usually the selectivity will vary
with the sensitivity; that is, when the
“yolume” control i8 adjusted to provide
extreme sensitivity the selectivity will also
be high and this aids materially in tuning
in distant stations. When the receiver is
adjusted for lower sensitivity, a8 in normal
use, the selectivity will be decreased; but
even then it is usually greater than that of
the average receiver.

The super-heterodyne receiver is so
sensitive tﬁt the use of an outdoor an-
tenna is not neecssary. A loop measuring
two feet across supplica sufficient pick-up
to bring in stations at great distances. In
this respect the super will bring in as great
or greater distances, using a loop, a8 a
g five-tube receiver which uses an out-
door antenna.

Finally, an eight-tube super-heterodyne
receiver need no larger in physical
dimensions than a five-tube, tuned-high-
frequency receiver; und it can be operated
successfully with dry-cell tubes.

To sum up; the super-heterodyne re-
coiver has the advantages of simplicity of

BUILDING
RADIO SETS

—in your spare time

OIN the Radio Association of Amer-
ica. Learn how to build and repair
radio sets. The Association will

train you—start you out in business if
you wish. Be the radio “"doctor” of your
community. $3 an hour upwards easily
made. Radio offers you a big money-
making opportunity right now.

Earns $500 in Spare Hours

*1 have at last found myself,” writes
Lyle Follick, Lansing, Michigan, "I have
already made over $s500 building radio
sets after working hours.”” Wemer Eich-
ler, Rochester, N. Y., writes, "I have
made over $50 a week in my spare time.”

Our members are starting radio stores,
increasing their salaries, securing better
positions, passin% radio operator exam-
inations, earning big money for the most
enjoyable kind of spare-time work.

What a Membership Means

A membership in the Radio Associa-
tion of America gives you the most :ﬁ-
e

to-date and thorough training in
Science of Radio.

You're taught how to build and repair
alt kinds of sets. You're given the train-

ng you need in preparing for a Licensed

i
Radio Operator’s examination. You
receive the privilege of buying parts at
wholesale prices.
You’re helped to make money.
Join the Association Now

If you're interested in Radio for either pleasure
or profit, join the Asscciation without delay. be-
ve g plan whereby your membership
may not—need not—cost you a cent. Only a
limited number of these memberships are -
ablel.a Write now for details. Write before it's
too late.
th:his Amﬁgl\:ﬁaf‘ hlswpreperod l:h be;\::iﬁﬁ.ll book

t gives re-facts e t possi-
bilities of the Radio lndustryl.ns\e purpose of the
Association, and the details of the Special Mem-
bership Plan.

Mail This Coupon
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RADIO ASSOCIATION OF AMERICA
Dept. PR-3---4513 Ravensweod Ave., Chicage

| oS T Yo gk and deals of youe
1 Name.

I Address. s —
! City State.

The

AwmrrLioN CoONE

ably stands the severest
test you can give

—<clear reproduction of speech

YOU will enjoy the many speeches and
talks that be broadcast this winter
much more if you attach an Amplion Cone
to your radio set.

The secret of its fine performunce lies in
the matchless Amplion unit which is
assembled with the Cone in a handsome
mahagany cabinet, 14" x 14" x 9",

Muodel AC12—$30

Other Amplion reproducers
from $12 to $135

A good name

for gooc
at full

Simply adapt to your set with
Connectoralds

(Reg. U. B, Pat. Of1)) v

The use of a Power Tube in the last sudio
will very greatly improve your tone quality.
No change in set wiring is necessary when
Connectoralds are used.

For UX 171 and UX 112 Tunm, Na-Ald 12
Cumneciorahls are reoommendsd it maxipium
wiume with storage basiery sets. These tubes
will idaliver without diiariiom sev. times the
volume of the regulur 3111A. Price $1.50.

For UX 120 Tutes In UV A sonkals, the
Na-Ald No. 170 Comnetarald should be used.
To oconvert & srorage baiicry set to dry batteriea
with ample lond speaker volumss use & UX 120
tube in the last sudin siege with the 120 Con-
neotorald and UX 174 russss with 419X Adapters
in the other sockets. Frim: §1 25,

*ep

For the UX 120 Tube in UV 180 sockiis,

opqratlon, ‘?Xtmme sensitivity and selec- Ask your dealer for & demanseration or write for booklet I-mgle loud shesaker volume without disioriban
tivity, requires only a loop antenna, and illustrating and describing all Amplion modds. is obtainable from any set equj for TV |1l
may be made extremely compact. It is | e ol ehe Na-A18 No. 920 Corameommid.

THE AMPLION CORPORATION
OF AMERICA
Suite X, 280 Madison Ave.. New York

. : 930 i
therefore the ideal reeeiver for portable The tuoe 18 raised aiightly, humwﬁ for i3

use {n most sets with limited headroom,

use.
The disadvantages of the super, on the Por TE120 tafbea fa the UV 100 sockech of

. | Lhe Rediols Superheliradyns Seml-Portable
other hand, are greater operating cost (for The Amplisn Corperation of Cinady Lid.—Torente I&.“."..J}.?é‘ﬁ??.% : &“h‘ﬁéf&'lﬁ’um
filament supply); usually higher cost to for loud speaker o hen oguipped
construct, more susceptible to interference Wik [ LOR ged with the Na- :

from local electricnl disturbances and
static; stations tune in at two distinct set-
tings of one of the dials (oscillator).

ALDEN MANUFACTURING CO.
Dept. 320-C Springfield, Mass.

B AMPLION (2

www.americanradiohistorv.com



www.americanradiohistory.com

Page 201

All apparatus advertised in this magazine has been tested and approved by PopULAR Rapio LABORATORY

CELATSITE

BATTERY
CABLE

—a silk-covered cable of vari-
colored Flexible Celatsite wires,
for connecting batteries toset.
Prevents “blowing’ of tubes; |
gives your sct an 4 -
orderly appearance.

ACME|

Stranded Enameled Antenna
- Best outdoor antenna you can

ACME ] buy. 7 strands of enameled
copper wirc; maximum sur-
wee || face for reeeption, Prevents
#~—=1| corrosion and conscquent
. weak signals. -
The Original Celatsite
=—a tinned, copper bus bar wire
with non-inflammable ‘“‘spaghetti”’
covering, for hook-ups. 5 colors;
30-inch lengths.
We also offer the highest grade of

‘‘spaghetti’’ tubing for Nos. 10 to
I8 wires. 5 colors; 30-inch tengths,

Flexible Celatsite
Flexible, stranded wire for
point-to-point and sub-panel
wiring. Non-inflammable
‘“‘spaghetti’” covering.

In black, yellow, green,
red and brown; a color
for each circuit. Put
up in 25-foet coils.
Send for folder
THE ACME WIRE CO., DEPT. P
NEW HAVEN, CONN.

ACM

| MAKES BETTER RADIO]

|

h==Downtown Store :: 79 Cortlandt Streetam

Deal with New York’s
Largest Radio Store

LC-27 °*852%

HAMMARLUND-ROBERTS
$85.00
SILVER SHIELDED SIX
$95.00
Improved Browning-Drake
$65.00
SARGENT INFRADYNE
$113.10
SENIOR POWER PACK
$65.20
Intermediate Power Pack
$47.50
JUNIOR POWER PACK
$38.90
UNIVALVE RECEIVER
$39.95

HENRY LYFORD and other popular circuits
WRITE FOR DEALERS PRICES

110 West 42nd Street, New York

The BEGINNER IN RADIO

CoNDUCTED BY ARMSTRONG PERRY

The Use of House Lighting
Wires for Antennas

Tue difficulty or expense of providing
suitable antennas still deters many folks
from using radio.

The wire, insulators, lightning ar-
rester, lightning switch and labor for an
outside aerial may add a considerable
percentage to the cost of a receiver, and
in addition there is sometimes difficulty
in arranging with property owners or
people who have antennas on the same
building. The use of a loop antenna
means that a sensitive and fairly expen-
sive receiver must be purchased; several
nore tubes are needed to amplify the
small amount of energy that is picked up
by a loop—enough to make the broad-
casts audible even in a pair of good
phones.

Old-time amateurs used to cut in on
light and telephone wires when no bet-
ter substitutes were available. When the
broadeasting era arrived, manufacturers
placed on the market devices such as the
amateurs formerly made for themselves,
in order to connect with the wires. Some
of these antenna plugs, as they are
called, may be purchased for a dollar
or less and most of them may be used
with entire satisfaction under most con-
ditions in houses where there are electric
lights.

To the uninitiated it may seem dan-
gerous to screw a plug into an electrie
light socket and thus conneet wires that
are known to carrv a eurrent strong
enough to kill a man, with fragile and
sensitive apparatus that is handled
while in operation. The fact 3 that the
antenna plug cannot pass the lighting
current into the radio apparatus. It
does pass the energy produced in the
wire by the radio waves, but it is
through a condenser whose metal plates
are insulated from each other so effec-
tively that no current such as that em-
ployed to light an electric lamp can pos-
sibly pass from one to the other. Even
though the button is turned on, so that

www.americanradiohistorv.com

& lamp would light if screwed into the
socket, the wires are “dead” all the way
back to the switch, while the antenna
plug is in position, unless they are con-
nected by some other means. Current
can flow only when there is an un-
broken eircuit, or when a break in the
eircuit is so narrow that the current can
leap the gap, and the circuit is effec-
tively broken so long as the antenna plug
is in position.

The radio energy that the plug passes
is entirely different from the lighting
current. The condensers in the anten-
na plug may be compared with a glass
window that stops the air currents but
freely passes the light and sound waves,
because they pass the radio currents
but will not pass the lighting current.

A SIMPLE ANTENNA/

The house lighting lines may easily be used
as an anlenna by the use of the antenna plug
deseribed above.
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“Trickle Charge”
with a 2 ampere Tungar

When you have a Tungar you have a complete bat-~
tery charging outfit. It will deliver either a full rate
or a trickle charge. Clip it on one post and you will
get a full 2 ampere boost, on another, a trickle. Itis
just the kind of device needed to insure perfect recep-
tion at all times. In addition to charging all radio “A”
and “B” batteries, Tungar charges auto batteries, too.

This post —
trickle charge
to a 6—volt
battery: -« -
Also charges

2-or 4-volt
batteries - -

dr

o (e PAT. OFF.
Best of the Rockiss: BATTERY CHARGER

2 ampere Tungar . . $18 ? Merchandise Department

5 ampere Tungar . . $28 Tungar—a registered {rademark—is found only General Electric Compeny

Trickle Charger . . . $12 on the genuine. Look for it on the name plate. Bridgeport, Connecticut
C ...I.L.JI N

« H N |

e ——— S ————

wWWwWWwW.americanradiohistorv.com


www.americanradiohistory.com

Page 296 All apparatus advertised in this megasine has been tested and approved by PoPULAR RADIO LABORATORY
l The antenna plug is in two parts.
One part is a standard serew plug such
as is inserted into a light socket when a
floor lamp or other electrical device is
. to be connected; the other part is larger
This Desk !

WE SELL s made and has two prongs that fit into slots

is of 3 3 "
GENUINE Waloat or in the screw plug. Inside this larger
piece are two small condensers. Out-
FORMICA Mahogany and side is a binding-post terminal for each

not Gum, Popllr {
PANELS ! of these condensers. The condensers
C.

high, 13 in. deep. Crated 56 lbs.

Ohio, 8. C., Tenn., Va., W.

kanLa

Tex Vt. W’

8. Dak.,

perfect, cut true, edges smooth.

A beautiful Table of genuine Walnut or Mahogany veneer, Top 5-ply. High-
grade lacquer finish rubbed to piano finish. Has ample leg-room and battery
spaces. Size top 17 x 36 in. Height 28 in. Battery spaces 8 in. wide, 914 in.

$16.75 EXPRESS PREPAID, TO Ala., Del.

$18.50 EXPRESS PREPAID TO "Ark., Colo.,
Me., Mass. chh Miss.,

320 0 ExphEss PREPAID TO Minn., Mont., Nebr.,
$21.50 EXP]{FSS PREPAID TO All other states.

Cash with order or C.0.D. if one-half price comes with order.
GENUINE GRADE M FORMICA PANELS. We guarantee these to be

7x18x3/16 .............. $2.50 7x26x3/16............... $3.65
7x21x3/16........... .... 2.75 7x28x3/16.......... ..... 3.85
Tx24x3/16............... 3.15 7 x 30 x 3/18.. 4,10
Postpa:d ln U. 8. Deduct 25¢ if you order both a cabinet and panel from us.
ggtil;]b ress collect. Your choice Black, Wal. or Mah. color.

OR UNIVALVE RECEIVER $4.50 Walnut or Maho% ny finish.
Formica panel 7 x 15 x 3/16 $2.25 postpaid. Wal., Mahogany or
We Have a New Cabinet=—Send For Compl-to Catalogue=—Free.

“THE SOUTHERN TOY COMPANY, Inc.
[Hickory, North Carolina

, D.C., Ga., Ky., Md., N.C,,
Conn Fla., Il lnd Iowa.,

Mo, d .f N. Y
N. M., N. Dak.,

lack color.

Io C' Ao
PANELS & PARTS

for the New
UNIVALVE RECEIVER
Featured in This Issue

Add to the appearance as weil as the performance
of this phsmomenal set by giving it an I.C.A. front
pane] Gf Irsuline nr Blkelﬂe Flitver of these strnd-
ard fnsulatiig r|r|.|.||r;||.| I1-\.III th-l'l'ﬂ'-ln"ll"l

BMctency, lesurling leiier
I:qir-'ug: and spgraved front Panel for Univ-lve
Recelver, 7 x 16 X 3/18 In., in Insuline $3.00; Bak
gt:l 5 $4.50. Taleading Post 8trip, 11913116 ln
e
1.C. A FPansls in hi-gloss Insubine or Bneum
u-g farnisl=| for over 70 Do
cluding those sponsored b R.n'!lo e
tlon by the beaul Eu:b-(--: iruvure

Method. All paneds driiind ready for mouniing. We
Llsor-um|-_,hi.| shepoire ks fOr all will K nnwn

Philn Peinel |5 Insuline or Bakelits, hlack
wood, Enisli, In all sizes.

1. C. A. INSULATION PARTS

your sot “Better” and ‘‘Better Look
glv your set that musth-
deeired ° pto!e-lom.l nnls u1m. hf; the holgp

nriude:
Egmghett! 'Nbllt m.l Su b 1%inm| M ounting

Hrackess: Post I'nnek; Vernler
Dinls Folnter xmhn Kn eBwltchel: Thres-SLigs
Hesistanpe Coupled Amplifier;

Write today for lllustratod Catalo[ P-3
Do take subsittutes for the genuine 1.C A, Products.
1/ your dealer can’t sup vvouwmculf(;la.
INSULATING CO. of AMERICA, Inec.

59 Warren St. New York City

FREE SERVICE

To SET BUILDERS

POPULAR RADIO '

Luborntory teated oeu are easier to bulld if you
usé our FREE PICTURE WIRIN

mation and
prices on seis
which 1 have
marked X .

GRAMS with our
Just Tear this SIMPLIFIED £
Advt. out BLUEPRINTS
] | A radio l'gutr o:l:‘m;w:m
from one o
el B e
You on— pearuiice both inside and Ou%:
evle&":meh';_l" %ns it more valuable
out obll-
a110n. 0end || 1nciuges a eok of Tull tey st
e full plified Blueprints. An Instru-

ment layout sho'
in exact sise

ival 3
g B X
E}Coekuuy‘l more efficlen
27 Our Kits contaln every-
Im a thing needed to commpiete
F proFe set, down to the |
irowning- || (0% oshar and sorem. ;
Lirnke penel is A tina-eglicd Ard
pe-o. Sllxle eally decoraied.
control, All Chesk oOpposite the sets
Wave you are Interested in for com-
"nf'i'om"' Dlote data and prices of kits
-H Cockaday’s L C-27
o P RE'PST" Custom Built
ggkﬁn Write for Prices on
MGQUALITY Various Models
axPLFER | [y mond-of-the-Air
THHORT
AV E 5-TUBE KIT—
EQUIFMENT Complete Pu'h 337 50
1 psclosss E1.04) Licensed under
for Himpalixl Patent No. 1. ll! 149
Bloeprin

RADIO SHOP OF STAMFORD

20 WorthSt. Stamiford. Cann.
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may be of different values and con-
necting the receiver with one of them
may give better results than can be
obtained through the other. The direc-
tions usually show several different con-
nections, sometimes as many as seven,
and one or more of these, in all proba-~
bility, will give satisfactory results in
your set.

In some cases better results are ob-
tained with the button turned on and
in other cases with it turned off.

It is foolish in this day of entertaining
and educational broadcasts to permit
anything (and especially any difficulty
about an antenna), to prevent the full
enjoyment of the benefits of radio.

The lamp-socket antenna may not
bring in as many stations as could be
heard with an outside wire, but it can
be used with real satisfaction by mil-
lions who are within easy reach of some
of the best broadcasting stations in the
country.

In hundreds of communities an an-
tenna plug and a cheap crystal de-
tector outfit, costing less than $10.00,
will give the user most of the advantages
enjoyed by many families that have
purchased expensive apparatus.

TWO RADIO OPERATORS WHO
HAD A GOOD TIME

Last summer the lwo radio operaiors under the
er horn were send from New York
where it was ninely in the shade, to Esles
Park, Colorado, where a pair of blankets
Jelt qood al mght They set w operaied
a broadcasting station at an ion higher
than had been occupied by such a stationin the
United States. I{ (ransmitied the proceedings
df a gathering of Boy Scout o jﬂicwls inclu-
speeches by Dan Beard, James E. Wesl

a:f other famous men, Keep :g
radio end some day you loo may land an
inleresting job—as these two youngsters did.


www.americanradiohistory.com

All apparatus adverti'sgd in this magazine has been lesled and approved by POPULAR RaDIO LABORATORY

A Scout Radio Shack
in the Trees

A Boy scout in Gowanda, New York,
decided a while ago that so long as he
had to put his aerial up in the trees, he
might as well build his radio shack
there also.

The first step was to select three trees
near enough together to support the
structure. When these were found, he
started up one of them, nailing on cleats
as he climbed. With the cleats forming a
ladder forty feet high, it was easy to
hoist poles to bridge the space between
the trees and form beams to support
the shack. The ends lay in convenient
crotches or were lashed and spiked in
place and braced underneath by
brackets.

The floor was made large enough to
extend beyond the c¢abin and form a
potch. The house was framed of two-
by-four joists and boarded; the gable
roof was covered with a single layer of
roofing paper.

On account of the foliage, insulated
wire was needed for the antenna. A
wire attached to a nail driven into one
of the trees might have served, but
whether the trick of using a tree as an

aerial was known to the scout or not is |
not reported. A ground connection also |

could be made through a tree although
it would not be excellent.

Radio under such econditions has
several advantages. One of them is
that only an agile parent ean come and
get the operator when it is time for him
to go to bed.

This young boy scowt in Gowanda, N. Y.

reduced inlerference from both neighborly

buildings as well as from insistenl parens

by building this comfortable liltle house
Jorty feet above ground.

!
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| Beldenamel Aerial
withyour new set

ISTANCE! That is
the real test of your
new set,

But don’t forget that you
cannot get the finest re-
sults unless you have a
good aerial. Many good
sets are permanently
crippled because set
owners mistakenly be-
lieve thatcorroded, soot-
covered aerials are
“sood enough.”

yory 0

ST o o "
Ask your nearest radio dealer
for a Béldenamel Aerial

Uit

.

7N

=

T

A corroded aerial re-
duces the volume and
distanceofeventhefinest
radio set. That is why
a Beldenamel Aerial
should always be used.
Each strand of a Belden-
amel Aerialiscoated with
weather-proof, fume-
proofbakedenamel. Even
after years of service, a
Beldenamel Aerialis still
as good as new. It can-
not corrode, It always
assures maximum dis-
tance and greatest
volume.

Belden
Manufacturing Company

2316A South Western Avenue,
Chicago, lllinois

www americanradiohistorv com
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MICADON 640A
Capacities:
006 to 02 mids

Price
$100 to $1:95

METALEAK

15,000 ochms to

25 .80 3 meg
SISEgeuch

Perfect Tone
Quality

at low cost

The best tone quality can be
enjoyed even with an inexpen-
sive set if resistance coupled
amplification is employed. It is
the one sure method of getting
even amplification of all tones,
and it has the added advantage
of consuming less “B’’ battery
current than other methods of
audio amplification.

Micadon 640 A is the Dubilier
Condenser to use for this unit.
Designed and patented by Du-
bilier it provides unvarying ca-
pacity with the lowest dielectric
loss—so essential for the true
reproduction of sound. Used
with the silent Dubilier Meta-
leak, Micadon 640 A will give
you the foundation for an am-
plifier unit with all the tone
quality found in the best radio
sets.

If you are interested in building a
resistance coupled amplifier send
ten cents in stamps or coin for our
32-page booklet “Seventeen Ways
to Improve Your Set.” It gives
diagrams and specifications and
contains hints for set builders
that only experts formerly knew.

Dubilier

CONDENSER .AND RADIO CORPORATION

4377 Bronx Blvd., New York, N. Y.

A Radio Receiver in a
scout Hat

THE first prize in one of the. contests
at a recent radio show was won by a
receiver in a Boy Scout hat. This novel
and practical idea can be worked out
in a number of ways.

The most difficult part to manage is
the phones. These should light
and as thin as possible. A single phone
may be used, but the lightest one ob-
tainable is heavy enough to throw the
hat off balance unless parts of equal
weight are suspended from the opposite
side.

A head-band would be in the way
inside a hat. The phone cords are
attached to the sweat-band so that the
phones hang loosely over the ears,
where they are pressed into closer con-
tact by the hands. They can be hung
slightly above the correct position and
then drawn down tightly by an elastic
band passing under the chin. This
leaves the hands free.

The phones and a erystal detector are
all that are necessary for picking up
local stations after contact is mude with
an antenna and & ground, When galena
is used it may be necessary to mount the

| detector with long wires so that it ean

be taken from the hat and held in the
hand for adjustment. Or the phones
may be mounted so that they ean be
removed from the hat and the hat
placed on the ground while the receiver

is in use for eonvenience in operation.,

Scme erystals requiring heavier con-
tact may be sealed in so that they will
function for a long time without read-
justment. Cat whiskers have been
made with a brush end that made many
contacts with the crystal, and it is
claimed that these can be used indefi-
nitely without readjustment unless the
whole brush loses contact. A small,
flat detector that will fit into the crown
of the hat and hold its sensitive adjust~
ment might be designed by any inge-
nious radio amateur. The erystal must
be protected so that the sensitive sur-
face will not touch the hair, whiech con-
tains enough oil to coat the surface and
destroy its sensitivity.

A receiver without a tuner will not be
selective, of course. A tuner that will
fit into the crown of a Scout hat, or any
hat of similar type, mnay be made from a
spiderweb coil and a book-type con-
denser. The latter may be made of two
metal plates, fastened together at the
ends but insulated from each other, and
operated by u screw or other device that
will open and close the free ends like
pages of a book.

The plates may be cut to fit the crown
of the hat; one may be attached to the
felt, the other left free to open and
close. The screw or other control may
project through the crown where it can
be reached by the hand without remov-
ng the hat.

The plates must be protected so that

A RADIO RECEIVING SET IN A BOY SCOUT HAT

The headphones are hung from the sweat-band; the tuner and crystal
detector are mounted in the peak of the hat.

wWWwWWw.americanradiohistorv.com
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they will not touch anything; a simple
method is to enclose them in a piece of a
rubber bathing cap, which will stretch
enough to permit the maximum separa-
tion and also serve to draw the plates
together again. The lightest and thin-
nest, though not the most durable, con-
denser may be made of sheets of tin foil,
wax paper and stiffl cardboard. The
tin foil may be attached to the card-
board covers of the book and strips of
W ax paper fastened in such positions as
to prevent the two sheets of tinfoil from
touching each other. The spiderweb coil
may be attached to the outside of one of
the covers, with one end fastened to one
sheet of tinfoil and the other end to the
other sheet, thus forming a shunt con-
nection.

The tuning range of this tuner will
depend upon the inductance of the coil
and the capacity of the eondenser. The
measurement of the inductance in a
coil is difficult. It is better to buy one
to cover a given range of wavelengths
or wind one of similar dimensions. A
beginner who has a little knowledge of
mathematics miay be able to caleulate
the capacity of a home-made condenser
approximately by using this formula:

Capacity, in microfarads, equals the
area of the plates in centimeters,
squared, multiplied by the dieclectric
constant, divided by 11,309,760 times
the distance in centimeters between the
plates.

The dielectrie constant of air, which
is the dielectric that separates the plates
in this type of econdenser, is 1, 8o the
above formula as applied to this case is
simplified to squaring the area of the
plates in centimeters and dividing as
stated above.

Some may prefer to use a fixed con-
denser and a variable inductance coil.
A fixed condenser is even easier to con-
struet, the tinfoil being laid between
sheets of wax paper, and it can be
folded to any convenient size. A tapped
coil with a switeh involves much more
work than one without taps, but many
have heen made by beginners with satis-
factory results.

Wires for the antenna and ground
connection may he coiled around the
outside of the hat after they are con-
nected with the apparatus inside
through the ventilating holes in the
crown. Fifty feet of small wire does
not add much to the weight of the hat.
The free end of the wire may he at-
tached to a stone and thrown over the
limh of a tree to raise the antenna to the
desired height. The end of the ground
wire may be dropped into a stream of
water, attached to a nail driven into &
tree, or connected with any water pipe
or other metal that enters wet soil.

Having phones and tuner installed in
his hat, a Seout might construct an
adapter that would enable him to place
a small detector tube in his flashlight
and light the filament with its batteries.

“I have made 6 of your 3 1. Cone
Speakers and have never heard a
speaker so wonderful. I have had
no trouble in makulf them.”
-K.T., Chicago
“Twish to congratulate yosionyour
loud speaker. The resu)vts obtained
either on g two peanut tube sel, or
a 10 tube Super 10 with four stlag.es
1

audio are simply wonderful,
& —=R. g T., Montreal

““famsurprisedandgratifiedin the
wazi%“orh. Ilhﬁqbeam’hfl;ltm
an everything that you
claimed for it in your advertise-
ment.”~—R. T. K., Pontiac.

Later: “J have been using the

cone every day and it works betler
than ever. In my last letter | was
careful not 1o brag too much; could
have said a lot more.”
“Is in every way salisfactory and
s all, in fact more, ¢ I hoped
for.”—]. N. H., Gary.
“It is the finest s'peaher that I ever
owned or heard.""—W.A.R,, Port
Huron.
“*Icannot help bul_w:ite t}:»_ {:'u and
essmy appreciationo) won-
2’;8! tone guality and purity of
this most excellent loud s, Sl
—G. H., Clevelan

* Properly constructedthe ustit pro-
duces a reproduced tone quality

that 1s withou! excef tion remark.
able.”—Milo Gurney, Technical
Ed., Radio Digest, Chicago.

“Mr. Gurney has recommended it
as comparable only with the 3 Ji.
rvooeae d womid ltke to build two
f these speakers for the use of my
parentsand myse(f."—E.E.P.

““Is the best I have heard: the 3 /1,
cone cannot be beat at any price.”
H. M. L., Galesburg

““We put the speakers together and
they worked fine, Everyone is en-
thusiastic about them. '—Volney
Hurd, Radio Ed., Christian Sci-
ence Monitor, Boston.

The Penn C. S. Unit,
heart of the 3 ft. Cone
Speaker, has a super-
charged, 16 oz. cyanide
hardened steel magnet,
udalyted, which adds
50% to magnetic life.
Unit is adjustable to cut-
put of set with which it
is used; so sensitive it
operates with any set
able to work a loud
speaker; so powerful it
takesall the volume the
tubes will pass; repro-

duces perfectly all audible frequen-
cies. Guaranteed electrically and

mechanically perfect.

Marvelous Tone Quality

With a PENN 3 ft. Cone

will really enjoy radio reception. This

Build Your Own )

Parts Complete

1415

INCLUDING GENUINE

Penn

CONE SPEAKIR
UNIT

2 sh. Alhambra Fonotex
Penn Back Rings
Penn Unit Mountings
Spec. Ambroid Cement

3-foot Cone Speaker

—save four-fifths of the retail cost

In one evening yuu can build as fine a giant 3 ft. Cone Speaker as you can
buy if you use genuine PENN parts. You save 4-5 the retail cost of a
factory-built 3 ft. Cone Speaker by the simple, easy-to-follow directions.

Radio’s greatest technical editors endorse the PENN Unit and other
PENN partis—L, C. Cockaday, Milo Gurney, Volney Hurd, Robt. Casey
and many others—because the PENN Unit has proved itself the finest,
most Sensitive, most powerful and Sturdiest for the home constructor.

remarkable speaker repro-
duces all the tones of every
instrument in an entire
symphony orchestra, from
the low rumble of the ket-
tle drum to the piping note
of the piccolo. Equally
wonderful on singing and
speaking.

Only with either an ex-
pensive factory-built 3 ft.
Cone Speaker or a PENN
can you get these results,
And PENN saves you 4/5.

From your Dealer or Us

Ask your dealer for the PENN Cone
Speaker Unitand complete PENN parts.
The price is but $14.15.

If he hasn't

them and will not get them for you,we

Speaker you

will ship f.o.b. N. Y. C,, on receipt of

price. Unit alone $9.50.
Pamphlet,“How to Builda Giant3ft.

Cone Speaker’’ for 10c coin or stamps.

PENN RADIO SALES CO.

104 Fifth Avenue, Suite 2057, New York City
Exclusive Sales Agents for G. R. Penn Mfg. Co.. New York City

Leading manufacturers

onates uniformly at all

Alhambra FON-
OTEX is not¢ paper
but a patented
product made by a
patented process
exclusively for
conesSpeakercones,

speakers use Alhambra FONOTEX
because it is the only material made
with practically no grain so that it res-

FOR CONE

Helps Make Finest Speakers

Alhambra FONOTEX ia the one

materialagreedupon by thelead-
ing acoustic engineers as ideal
for the cones of cone speakers.

of cone

frequencies.

PRODUET AND PROLELE PATZNTSS
1

Whether buying a cone or
i/ building your own be sure to
use genuine Alhambra FONOTEX
for complete and lasting satisfac-
tion. Improves asitages; becomes
practically impervious to moisture.
Alhambra FONOTEX is sold by deal-
ers in 38" x 38" sheets at 75c per sheet.
If your dealer hasn’t Alhambra FONOTEX

OUD SPEAKERS packing charges.
FONOTEX CO., 34 W. 3ed St.,, Desk “L”, New York City

and will not get it
foryoun, wewiliship
f.o.b. N. Y. City,
on receipt of 75¢
per sheet, plus $1
to the total for
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TIONAL

AMPLIFIER

f :
N POWER

e

N UPPLIES all B
current for your
set and C bias for the
power tube, and gives
any Radio Receiver
true quality and fidelity
of tone with as great
volume as desired. Uses
either Raytheon BH or
Rectron full wave recti-
fying tube. i
NATIONAL COMPANY Inc., Cambridge, Mass.
W, A R'adi. Pri:"ul'l:m. m:ltc:: :,l:: B Elminators, ll:e km
Gt uad Tramsformats, Tmpedatarmnar Yoloes Dooatr Dol

with or without illumination, and Vanable Condensers, mcluding
the new Girder-frame Condensers.

Serd for Bulletin 116 L3,

; ‘‘World’s Finest 3-Ft. Cone or

Roll-Type’” Loud-Speaker

“ENSCO”’ oity *10 |

ONLY
Assemble in Less Than an Hour

Complete parts furnished in kit form. We
%uarnntee this epeaker the equal of any manu-

actured cone speaker considering price.

With this THREE FOOT CONE SPEAKER
you hear all the tones. It brings out the true
depth and beauty of orchestral and instru-
mental music, Can operated softly for
living room music or full volume for dancing,
and without trace of distortion.

Kit inglude. famous "ENSCO™ cone unit, the
only direct drive, distortionless unit for |
cones; Alhambra_Fonotex for big cone, wit
brass apex, two Blue Prints showing cabinet,
stand, or roll-type construetion, All necessary
instructions for assembling.

Buy this wonderful speaker under our absolute
guarantee. Your money back if youare not
convinced that it is the finest reproducing
medium. It works on any set, with ordinary
Tubes or with Power Output.

ORDER COUPON — SEND NO MONEY

| Write your name plainly as indicated below,
then mail and complete kit will be forwarded
lt‘o you. Just pay postman $10.00 upon de-
ivery.

.................. o0 dao D |

ENGINEERS’ SERVICE CO.

25 CHURCH ST. DeskZ NEFW YORK CITY |

e __J

A small “B” battery may be carried in
the pocket or haversack, or in a special
pouch hung on the belt.

The uses of receivers carried in the
hat are numerous. A Scout troop with
a portable transmitter, and with its
Scouts all provided with these receivers,
could work as a unit even though the
patrols or individual Scouts were sev-
eral miles apart. Interesting tests and
games may be arranged that will test
thoroughly a Scout’s ability to read the
International Morse code, which all
must learn before they wear the first-
class badge.

Messenger service such as Scouts
perform at many gatherings could be
expedited by these peripatetie receiving
stations, and when storms, floods or
earthquakes crippled local wire service
the Scouts could render even more effi-
cient aid than they have given so often
without the use of radio.

How to Dodge Interference
from Electric Wires

A RaDIO amateur recently was con-
fronted by the problem of erecting an
antenna where it seemed likely to pick
up more interference from high-tension
wires than useful energy from radio
stations.

Along the north and east sides of his
lot ran many wires, some carrying 4700-
volt current; several of them cut across
a corner, making a 100-foot stretch
running from southeast to northwest.
The house lighting mains came in from
the northeast, and a line ran under-
ground down the middle of the lot to a
studio where a receiver was to be in-
stalled to supplement the one in the
house. Every compass direction was
covered by a wire that might cause in-
terference, and across the street was a
transformer station in which the cur-
rent for the entire communily was
stepped down from 4700 to 2300 volts
and distributed to more mains running
in all directions.

The amateur placed a pulley sixty-
five feet up in a tree at the middle of
the west line of his lot. Through this
he rove sash cord with which to hoist
and lower the outer ends of the anten-
nas that ran down to the house and
studio. The drop from the tree to the
points where the receivers were located
was sufficient so that the lines of the
two aerials cut the lines of all the sur-
rounding wires at angles that reduced
inductive effects to the minimum. When
the receivers were tested, no hum from
the wires or the transfommers could be
heard.

There is a suggestion in this expe-
rience for those who cannot avoid par-
alleling high tension wires if they erect
flat top antennas. Place one end of the
antenna high and the other low. Or a
vertical antenna that will pick up little
interference from horizontal wires.

www.americanradiohistorv.com

Why Better Parts Sometimes
Get Poorer Results

AN ENGINEER, speaking at a meeting
of one of the important radio organiza-
tions, stated recently that radio users
often complained that they had re-
placed the amplifying transformers in
their sets with transformers of better
design and construction but had failed
to obtain better results. In some cases
the results were much worse, although
the new transformers were unquestion-
ably superior to the old ones.

He explained that new transformers,
installed without regard to the char-
acteristics of the tubes used, often over-
load the tubes. Such overloading causes
distortion and often shortens the life of
the vacuum tubes.

The characteristics of different tubes
vary greatly. The filament of a WD-11
type tube might be wrecked by a load
that the new tubes designed for use in
the last stage of low-frequency amplifi-
cation could carry with ease. A com-
petent engineer, in designing a receiving
set, takes into consideration the char-
acteristics of the tubes to be employed.
He designs the set for a certain number
of tubes of specified characteristics and
designs his circuits so that each tube
shall have a certain input and specified
voltages on the filament, the grid and
the plate, together with a load that shall
not exceed a specified maximum. There
may be several kinds of tubes that can
be used in the set interchangeably, but
the characteristics must not vary be-
yond certain limits, nor the load be in-
creased, or the results will suffer.

He puts into the set inductance coils,
condensers, rheostats, transformers and
other parts that will work well together
with the tubes recommended. Knowing
definitely the characteristics of all these
parts, he can tell in advance what results
the set will deliver when properly in-
stalled and operated according to direc-
tione under average conditions.

The set goes into a home. It gives
satisfaction up to a certain point, but
no radio user ever got as much out of
any set as he would like to. Some of us
try to get more out of the air than there
is in it. Some neighbor gets greater dis-
tance or volume, with a set in which
there are transformers of a different
type. They are widely advertised and
highly recommended. So the user buys
new transformers and installs them.
They do not work as they do in the
neighbors’ set.

Then the trouble begins.

The manufacturer of the transformers
probably would not recommend them
himself for the place if he knew all the
conditions. The local dealer may know
that they are better in material and
workmanship than the old ones and rec-
ommend them honestly, but without
knowing what the radio engineer does
who designed the set.

It is not often that a set, however
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good it may be, will come through an
overhauling by an amateur and deliver

good results afterward. The radio
user should refresh his memory concern-
ing the maker’s guarantee, if there was
one. If the set is not delivering results
as guaranteed, the manufacturer should
be notified, directly or through the local
dealer. His instructions should be fol-
lowed and he should be held accountable
for the results. When the purchaser
tampers with a set he automatically re-
leases the manufacturer from much of
the responsibility that honest concerns
carry cheerfully as long as their goods
are used according to directions.

Even as sumple a piece of apparatus as a
rheostat must be carefully tested lo see that
it performs satisfactorily.

How Rheostats Are Tested

EvERY piece of radio apparatus placed
on the market by a reliable manufactur-
er is tested before it leaves his factory.

The man in the picture above is test-
ing rheostats. Fach one is connected in
series with a battery and a meter; unless
it proves that it can increase or decrease
the current evenly as the knob is turned,
it is rejected.

The rheostat being tested is of the
pressure type, the resistance material
being a mixture of powdered earbon and
metal. This type.is capable of very fine
adjustment, probably finer than can be
obtained with a wire rheostat having a
vernier attachment. Twelve turns of
the knob are required to cover the entire
range of adjustment.

The usuable portion of the range is
smooth and continuous and gives a
micrometer adjustment.

375,000 Miles of Wire For
“Wireless”

A rapio amateur who works in a
factory where magnet wire and all small
sizes for radio work are manufactured
fizured out how far the wire would reach
that was made by the concern in one
day. He found that an average day's
output would reach fifteen times around
the earth, the length of wire being ap-
proximately 375,000 miles.
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PRECISION
OCTAFORM COIL

A new type of Inductance
used in the Cockaday LC-26
Recelver. The only coll that
can be used in this set. Price

A single tube set zlving
apenker vaol

2—Hammarlund Auto-
couplers. ...
2—LCardwell Taper Plate

Variable Condensers,

Harmonlk Low-
Frequeney Transtormer
1—Thordarson Low-Fre-
uency Transtormer,
-1 Ratlo. ..
1—Carter Battery switcn

loud-

A new de‘t'?lopmcm incorporat-

ing the little known shunt reflex.
very part fully guaranteed.
COMPLETF LIST OF PARTS

$7.00

9.50

3.00
7.00

5.00
.65

The UNIVALVE
RECEIVER

1—Aerovox Mliea Fixed
Condenser, .0001 mitd ..
1—Acrovox Mica  Flxed
Condenser, 0005 mid..
1—Daven Grid-Leak, 4

Bingle-

1—Bakellte Front Panel, 7
{l by 3/16 inches.
1—Hardwood Sub-base. 7

by 14 by 4 Inch. .
1—Bakelite BIndlng-Post
Strip, 1 by 9by 3/16 In.
7—Eby Binding Posts.....
2-—8mall Brass Brackets. ..
1-—Benjamin Vibrationless
Socket.

1

$5.50

COCKADAY COIL $5.50
{New Octaform Base)

The fact that this coll was
used In the 4-Circult Tumer
a3 designed by Mr. Cockuday,
i3 significant recoguoition of
the aceuracy and efclency of
Precision Colls.

PRECISION
TAPPED

CHOKE
No. 380

data for bul
Order
a few
anteed .

lSet ol

1 Prec
l.Y De

Var.

This coll has been designed
for those who desire a tapped
choke. Slotted form winding
lowers capucity. Price 81.75.

1 7x133 baseboard

Dealers Write for Catalog

1—AmperitoNo. 1 A ..

J1—Aerovpx Mica Fixed
Condenser with Grid-
Leak Clipy, .00025 mfd.

ESSENTIAL KIT

Precision

Condenser
"N 00023 Mfd.

2 X- E Variodensers, type
1 ml4x3 /16 drllled panel.

Inciuding dlagrams, etc. $16.75

PRECISION COIL CO., INC., 209 Centre St.,
CREATQRS OF COILS AND COMPILERS QF KITS
Popular Radic Kit Specialists.

$39.
1.10 I—Emerson Multivalve
Tube & 5
PoPULAR RADIO Blue-

.40 prints.

SIR OLIVER LODGE’'S
N CIRCUIT

A new model of economy.
the new Emerson
giving four tube volume with
tubes, including a UX-112 Power
tube. Sinkle dial control.
plete descrlFuvc disgram  and
ding nun
-ours today wl
eft. Every kit fully guar-

PARTS YOU WII.I. N’EED BUT

Flectrnd Rnyn.lty R

sistance, 500.000 chms

Flecmul Fii. 8witeh.

Elecirad  Double M.
with 01 fixed Cond..... 1

Electrad Realstor .| meg.

Eleetrad Reslstor .5 meg.

Amperite 8 voll ¥ amp. .

Ambperite 6 volt 34 amp. .

Electrad gridieak 5 meg.
Samuon lrunsrormers. 0

1 Silver Marshall Dial. .

8 Fahnestock clips.

2 Pacent Sockets @ 85c..

1 Eleetrad 00025gr.d cond.

Multlvalvg

1.50
Com- &

each klt.
hile we have

Wb e

6.

s #re3255830

3. with mtg
3 Including diagrams, ete. $22.00
3 ‘Tubes you will need
l Cleartron Mulu-valve. .
1 CTX-1120r Equlv. ..
Total. lncluding tubes..

'S

]

_4.00
€49.25
New York City

Mail Orders Filled

‘0470 8!

o,

< o
40

- R
g.,..‘..‘.....‘..‘.

POPULAR RADIO malntalns for the benefit of
Its_readers a Technical SBervice Buresu and
Laboratory, under the personal supervision of
Laurence M, Cockaday which will, without
chzu-Ta anawer by personal letter any qQuestion,

roblem or request for informatioh submitted

Y @ subacriber. This service Is, however,
atso avallable t0 readers, other than sub-
scribers, at the very nominal rate of $1.00
the Inqulry

In writing please eonfine your questiona to
one geners) subject, writing on ooe side of the

March, 1926

=—1\¥hy and How the Millammeter Increases
the EMclency of Your Set.

—What *inductance’”’ Really Is.

—Llst of Brondcast Statlons In the U. 8.

—How to Butld the 8-C R:
and Long Waves.

April, 1926

—HoWw to Get an Operator's " Ticket."

—\tht a Stmlght-une Frequeney Condenser

llnu to Bulld Y Power-puck Amplifier.

The New “Cl(? atat Pllo

—How to and ODEraw a Low-Power
‘Transmittes

- -The PUPULAR RADJO Medal for ConePleucus

ce.
Ma, 1926
H"uw m Draw Up Your Own "Tuning

—Bow v.o ‘Bulld e Improved Raytheon
Power-pack.

—How to Bulld an Amenna Mnat. for $156.00.
Fifteen Ways to Reduce 8

Do Your Colls Broa.dcaal.?

June. 1926

—How to Build the New Home Recelver.

—How t0 Put Up a Good Outdoor Antenna.

—How to Gec the Most Qut of Your Ready-

ecelver for Short

made Recelve
L‘Audlo-lrequenc ‘Amplification. How to Get
t Without Dlstortion.

-—Four New Combinations of Unlis for Assem-
bu:znlhe Raytheon Power-pack

July.
lIow toGet the Best Reception In Summer
—The Best Crystal Set for $13.00.
-How to Build the Nevnml Portable '*Towan
and Country' Recel
-Four New Combmuuom of Units for Assem-
bling the Raytheon Power-Dack.
—-How to Get the NMost Qut of Your 8-C Re-
celver.
Aunult- 1926
A New Method of Using Harmonles for De-
termining Frequenct es
-PopyULAR RADIO Clreul
- -How to Bulld the lmproved Brownlng-Drake
Recelver.
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YOur Radlno P oblems Solved

POPULAR

paper only, and enclose a self-addressed and
nuunDed envelope.

la possible that your Indlvidual problem
rms been covered In an lssue of PULAR
RaDIO, and so as an ald to you we endeavor
19 keeD a supply of back numbers in stoek.
The condensed Index below gives a few of the
sublects that have appeared recently, 100k
this list over and If the Information You want
18 covered, we wlil be pleased to supply back
numb2rs at 35¢. & copy.

—How to Plck Out o Loudspeaker.
—How 1o Get the Most Qut of Your
and Country’’ Recelver.
—Three ch:uum ‘Tubes in One.
September, 1
-Foretelling Hadlo RecePtion from
Weather Map.
-How 10 Bulld an Impedance-coupled Am-

—A gadlam Crystal Pllot
-POPULAR RaDi0 Cire
-How to Simplify \our Se\ with Automatle
Fllament Controls.

—Inside Information on New Radlo Recelvers.
—How to \Vlre Your House for Radlo.
October, 1
—How to Bulld the New LC-27 Recelver
—The Radlo Road }
—POPULAR RADIO Clrcults
—8ets That Earn Incomes.
—Inslde Information on New Radlo Recefvers.
—Why Slgnals Fade.
November, 1926
-——How to ﬁulld the LC-Senlor Power-Pack.
—Wavesand Wavelengtha.
—POPULAR Rantg Clreults.
—How to Select Your Radio Parts.
—How to Patent Your Radio lnventlons.
—How to Solder.
December, 1926
—Uncle Sam's New Short-Wave Net
—How Clreult Resistance Afects Selectvity.

—PoPULAR Rablo Circuits
- ﬂl};\ to Bulld the I.C-lmermedl&u! Power

ack.
—Inside Information on New Radio Recelvers.
January. 1927
-How to Bulld the New KH-27 Recelv:
-To 8tart and Stop Your Set Automullr.u!lly
-POPULAR Rabro Clrcults.
—The Quack Doctors of Radlo,
-How to Bu|ld the LC Junlor Power-pack.
Fcbrunry.
e Coming of the "Radio Unlveralty.”
—How to Get Quality Amplifieation.
—How to Bulld and Use a Portable Test-Board.
-HHow to Assemble the All-Amax Senlor
Three-tube Renex Rect.-lver
What's New in Radk

RADIO

“*Town

the

627 w. 43d St., New York
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FREE PARTS

for the new

Univalve
Rece1ver

if you want to bulld your owWn net. here |8 youe
opportunity to secure FREE all the ou
need for this “UInivalve Receiver.” Call on
all your radlo friends, and on Bnyone who has
a set and tell them of the many special fea-
tures of POPULAR RADIO.

These liberal offers will make It poeaible for
you to secure an order from every one you call
upon. For each subscription with remittance
{3{1 send us you will recelve credlu aa per the

owing scale

oo,

(L)

&

-,

%

POPULAR RADIO

4 Moaths for $1.00 counts 16 credits
6 o150 0 25
8 - " 2-“ (1] 33 "

lz (1] - J.oo (1] M -

24 - " 5.N (1] 75 -

Bend us the full amount collected with names
and addresees of subecribers and tell us the
parts Your credits entltle you to and we will
send them to you. If the subscriptions you
secure do not give you énough i3 for the

credl

WILh 7) neven |-year muibisor jils ru(amﬂﬁf“)
and centa shillifamsl in mis% you may have
2 Cardwell Taper Plute Variable Cohdensers,
for which you need 350 credits.

If the parts you want are not listed in this
advertisement. we are prepared to s':l‘?ply
them. Let us know what you want and we
wlll tell you huw many 18 you will need.

m 313 are described POPULAR RADIO'S
Blmpl Blueprints. You can have any set
of prints you want for nnlé 40 credits. You
A l.lsolecu.reacopyor‘ ow to Build Your

o Recelver'” deacribed on page 310 for
60 credits.

CREDITS Needed for Parts
Required for the new

“UNIVALVE RECEIVER"

(Described and Nlustrated in this lssue of <

POPULAR RaADIO). L
Quantity Item Credite
2—Hammarlund Autocouplers . 2%

2 —Cardwell Taper Plate Variable (‘on-
densers, type 149-E, 00035 mtd. 3n0
Equtpned with 2 Cornell Etched Vern-

lerDials. . ... .. _....... 120
l-——iaras Harmonlk w-l-‘requeucy D
Transformer. . ...... 280
|—Thordarson  Low-frequency Trans- &
former.2-1Radlo......... .. 200
1—Any Appraved Batlisy Switch (('ar- “

ter switch iistratid) . . 2
1—ADy Apjirivisl Aula iAo I“lanenl. >
(‘ontrol 245 amp. (Ampente lllus- PG
I—An{ Apnmved Mica Fixed Condenser K
Grid-leak Clips, 00025 mfd. *,
(Filectrad (‘ondenser Ilustrated) . 16
1—Any Appmvc-(l Miea Fixed Conden-
ser, .0001 mfd. (Electrad Condenser B
Ilustrated) . . ... ... 12
1—Any Approved Mica Fixed Conden-
ser, .0005 mfd. (Electrad Condenser
Ilustrated) . .. ..... 12 -
1—Any ADDI‘D‘IBd Grid- 1ok, 4 inw l:llhm! o
(Polymet Grid-leak INusi rutasd) 10
I—Any Approved Small At ngle-Ctreult
Jack. (Electrad Jack Illustrated). 10

1- —‘Bakellte Front Panel, 7 x 15 x 3/16

| —Hardwood Sub-base, 7 x 14 x 3§ inch
1- -l?;:kellte Binding-post H3trip.. 1x9 x

1—Any.\ ved Blnding Posts, market
Ant.. p(! A Ml'!'l‘ua A Plun H

\nnua B A H Amp.
reapectlvely (P hy Blndinz Posta Illua-
trated) . . .. ... 42
2—8mall Brasa Brackets
1—Benjamin Vlbmllonieas Socket . 30

Total.................. . 1568

Write for List of Free Parts for
Other Popular Radio
Receivers

POPULAR RADIO
Department 31
627 West 43d St. New York City
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YES 4nd NO MAN

Francis B.D.—Edward Smalle and G.
Underhill Macy make up the team of the
Imperial lmps from WJZ. * * * How do
we get our dope? Oh, we sniff around here
and there. * * * Vincent Lopez had his
29th birthdayv on the 30th of December
1926. * * * How old are we? Well, youci
go bust buying candles for our blrthday
cake—we can tell you that much!

RF!) Hort Dappy.—Why don’t we have
try on the air? Well, we've not
look upon the absence of ])oetry as a
shorteoming of the radio; like red pepper
and synthethic gin, a little of it goes a
long way. * * * There was a time when
NTG of WHN “poemed” every night, but
he seems to have recovered from that and
the doctor says he’s doing nicely now.

James V.L.—Only a few of the an-
nouncers send out autographed photo-
we do not have a hst of them. * * *
Por?mps, if you insisted, you might con-
vinee any announcer that he really owed
vou a portrait. * * * We know of harder
things to do; convincing the average an-
nouncer that he shnulg nol send you a
picture of himself, for instance.

JAKE aND BiLn.—Yes, Keith McLeod
does actually play the vibraphone in the
W.IZ concerts; he has recently taken this
up as u hobby, although 'tis said his land-
lady is giving him nasty looks in the hall.

Mac Mel.—We don’t know why
Joseph Knecht left the Waldorf-Astoria;
perhaps his contraet with that house ran
out.

Bonges.—Will we ask Milton Cross per-
sonally to lift that “sad, gray intonation”
fromn hls voice? * * * While it is true that
Cross is a trifle sanctimonious, it is his
natural way, and an attempt to change
his announcing would prove fatal. There
are too darn many announcers now trving
to be something other than they are. * * *
Leslie Adama s the announcer of KFI.
Yes, he's young—32 to be exact.

Jimmy.—Yes, Charles D. Isancson, the
program director of WRNY, is the author
of “Face to Face With Great Musicians.”
* * * Lytlon Spaulding is the KTAB an-
nouncer whom you have in mind; he's a
young fellow, just out of college. T can’t
express an oplmon concerning his talk;
our receiving contraption will not work
that station. * * * Still, we have many,
niany nice announcer boys to listen to, so
we're not sorry. * * * Don't tell us that
vou don’t like sopranes! Heavens, can you
imagine that?

Dr. B.L.—We're sorry, but we don’t
Lappen to know of a station that would
he interested in a lecture on “Natural Ro-
aults With Herb Cures,” but perhaps, if
vou had this set to music, you might get
WHN to broadeast it.

J.H.B.—There is no telling what will
eventually become of Graham MacNamee;
like all good men, he'll grohahl_v wind up
in the Hall of Fame. * Have we ever
hroadcast? Yes, from WOR and WGR,
long, long ago.

WWW.americanradiohistorv.com

Gum Drops.—Kenneth Fickett is the
announcer and studio director of WGR,
Buffalo. * * * Yes, he has s very pleasant
voice; to our way of thinking, he’s one
of the best announcers on the air; he's
certainly not troubled with the Napoleon
complex.

Teppy.—What happened to Lewis
Reed the old WJZ announcer? Oh, he’s up
there with WCPH, that big, powerful per-
colator at 57th Street, New York, where
they advertise cheese and darning needles.

LITTLE MAN.—RKenneth Ormiston has
never announced from a New York studio;
during his recent visit to New York he
was not in a broadeasting mood. * * *
So you thought Francis Alda was disap-

inting? * * * Well, radio does treat the

i.sz stars rather harshly at times, doesn’t
it

D.H.C.—Jwdge, Jr. does not broadeast
any more from WJZ, * * * The program
of the Walla Walla Meat and Storage is
broadecast from KOWW. * * * Ralph
Wilkins was the tenor you had in mind;
he’s gone West.

ALBERT SpaLDING.—Rutherford Hayner
is program manager and announcer at
station WHAZ. * * * No, he's not a
student at Rensselaer Polylechnic. * * *
This office is not a Bureau of Missing An-
nouncers. * * * Edward B. Huseig is still
a member of the WJZ staff; he might have
been a very good announcer had he not
been smitten with Brokenshire's style and
tried to mimic it.

Carvron L.—Myer Davis is now musical
dircetor of the Waldorf-Astoria in N. Y.
* * * 3o vou'd like to hear a good concert
by a whiskey tenor? Well, we’ve had
evervthing hut whiskey tenors on the air
and personally we'd like to hear “Sweet
Adeline” as only a partly stewed coal
wangon driver can do it.

HarorLp B.H.—Perey Boyd is the man-
ager of KOKA studio; write to him direct.
* * * How to invent a fresh announcer
exterminator? Gosh, we wish we knew!

Harry Howe.—AMr. Schenk, the new
announcer at WEAF, was formerly a bari-
tone with Rory, and he hails from Mt.
Vernon, N. Y. He is a graduate of the
Naval Academy. "T's snid that he is only
25 years old. * * * Fred Smith is the chief
announcer of WLW and he seems to be
gatisfied with his work. * * * We have
never heard of the Bolonga Boys, and their
sausage songs; we have, however, heard
the 8-in-One Oilers and their oil cans.

DavipsoNn.—Kalin Hagen, the WGY
announcer, wrote “Gentlemen Prefer
Blinds;” glad vou liked it. * * * Yes,
Hagen is an old timer; he’s been announe-
ing at WQY since 1922. He's one of the
very few ideal announcers and good an-
nouncers are extremely searce. * * * Sorry
we can't help you get a job in a studio;
besides, if you have a good job, stick to
it; the woods are full of radio-struck

people.
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JeroME S.—Charles Wellman is the an-
nouncer of KFWB; he has s wife and fum-
ily—and a very good publicity man. No
Wellman has never been in the movies.
* % * |f we mention a ‘“certain”  an-
nouncer again in our “frightfully sarcastic
way”’ you sre going to send us poisoned
candy, eh? Well, go ahead. If we receive
any candy from a stranger we will for-
witrd it to the announcer in question, 8o
there!

B.3B.V.—You arec all wrong about
N.T.GG.* * * e was nol the model for the
(ilostoria advertiserment; however, we un-
derstand that big throat lozenge people are
anxious to make a deal with him.* * * If
you ever heard him roar through “Boots”
you would know why.

AW.C.—We are sorry to learn that
Vincent Lopez makes you so mad in
rhyming “radio” with “lady-o”" that you
have to beat your wife.* * * Try Hen
Bernde.

Dr. L. O. P.—Harry Richman is not,
broadeasting now.* * * He is a funny fel-
low and we miss him, too.

V.P.—Send your crochet neodle to Mr.
Norman Brokenshire, at WPCH, New
York City.* * * He will probably appre-
cinte your poem ‘“An Ode to Norm” very
much.

R.W.R.—Phillips Carlin lives in New
York City; he is the manager of WEAF's
studio which, of course, makes him Mr.
MecNamee's boss.

G.G.—We don’t know what has hap-

ned to May Breen; she is probably writ-
Ing songs and doing her house cleaning.
We also think that she is the best banjoist
on the air.* * * Yes, she is married and has
a very beautiful daughter about ten years
old.

N.V.N.—Milton ('ross lives in Brook-
lyn, N. Y., and he does a great deal of

rofessional singing outside the studio.* * *

s, we think that he is a very resourceful
anneuncer; as a matter of fact, we think
that he is best announcer in this big
country of ours, although he is rather
verbose at times.

A.L.M.—And who told you that

Grakam McNamee had a son at Yale? * * * |

You are wrong; McNamee was a voice in-
structor before he began to broadcast.

R.H.—You are wrong about the micro-
phone at that, Newark, N. J. station. 1t
18 an oil can and nol a hot-water bottle.” **
That funny noise that you hear may be
the handful of dricd beuns that were un-
wittingly left in the big vacuum tubes he-
fore they were sealed up, and the hissing

noise you heard was probably the valve on |

the steam radiator.* * * No, the announcer
is not troubled with asthma.

The Lowest Priced
Quality “B” Eliminator

Livermors Falls, Maine.
Have been ueing your
Eliminator for a year and
well satisfled with it as
it gives good results and
1s free from any hum.
ELMER A. RIGGS.
Duluth. Minn.
Your Eliminator has
given me wonderful con-
tinuous service far the
past year,
F. A. LOHMER.
St. Louls, Mo.
Your Eliminator Is
wonderful. am recom-
mending It _to all my
patients as I think * s
wonderful ¥slue.
DR. A. C. BURIAN.

Columbus. Ohlo.

Your Eliminator has

been in service for a yoar

and 1 am very well satis-
fled with it.

LEO C. BPRAGUE.

San Jose, Calif.
Have had Your Elimina-
tor for a year and it has
glven perfect satisfaction.
W. 8. SAWDEY.
Cleveland, Ohlo.
After nineteenn months
of service my Ferbend
Eliminator is still giving
excellent results and has
stood up agalnst much
bigher priced outfits.
R. 8T. BARHOFF.
Beaver. Penn,
1 have been UuBing your
Eliminator for & Yyear
now and have wonderful
results with it.
R. L. McCULLOUGH.-
Corsicana, Texas.
One year ago I bought
one of your Eliminators
and have been very well
leased with it
R. HUBERT B. LOVE.
Aledo. 1L
The Ellminatoer I
bought from You a Year
sgo works fine.
WILLARD RUSE.

FERBEND

The moment you see the good Ferbend ‘‘B’’
Eliminator you understand why during its first two
years of successful service it has made nearly 50,000
friends. ‘‘Singular Value'! is written all over this
fine instrument.

Outstanding Quality, however, is confirmed only
through proof of lasting good performance—so we
ask you.to read the interesting endorsements repro-
duced here. They are only a few out of thousands—
but actually your best means of verifying the in-
formation we give you.

How can we produce a Quality Instrument at a
pricc so spectacular? Beeause we are pioneer spe-
cinlists in the manufacture of “B” Eliminators—
because every component rpﬁrt is designed, made and
assembled under one roof—because our overhead is
many times lower.

The Original Ferbend “B” Eliminator operates
direct from your Electric Light Socket on 110-120
volt A. C. Lighting Circuit. Delivers up to 100 volts.
Yrice $12.50. The electrolytic method combined with
full wave rectification gives results equal or superior
to those obtained by any other method.

The New Ferbend High Voltage Model for ex-
tremely large sets and all sets using power tubes
Delivers up to 180 volts. One Control adjusts volt-
ages on all taps. Price $17.50.

Equal to Any—at a cost less than half! Sooner or later
you will purchase a “B” Eliminator. Why pay more?

Money-Back Guarantee

See Your Dealer —or Send Direct

Shipment made direct on receipt of price, or C.0.D.
if preferred. Use for 10 days to convinee yourself—
if unsatisfactory write us within that time and pur-
chase price will be refunded. Send Coupon TODAY.

FERBEND ELECTRIC COMPANY
419 West Superior Street Chicato, Illinois

‘B ELIMINATOR

TERBEND ELECTRIC CO.

419 W, Supetior 8t., Chicago. Il

[]1 Send $12.50 model,

[] SBend $17.50 model.

[] Send at once. Pavment enclosed.
[] 8end C. 0. B. (] Send Literature.

B.N.B.—XNo, the broadeasting equip-
ment of WRNY is not located under Ben
Bernies’s bed on the 11th floor of the hotel
Roosevelt.* * * It is a standard Western
Electric station troubled with shortness of
breath. Yes, the location was very bad.

Approved and_passed
by the rigid Labdora-
tory Tests of the two
foremost Radio Lab-
oratories in Americc B
—Radio'News and NAME +ovvnernsecannnsnsisiatnainanns
Popular Radio.

Makers of the
original and genulne

Bic Ben.—Yon lose your bet; Mac-

Namee announced both the Army. and AQATess +.vveeovinransrnsunsrrranrsnssts
Navy games. * * * Muc lives on River-
side Drive, New York, and comes from (o111 e BLate...eienans

Minnesota or some such place.

WwWWwWw.americanradiohistorv.com
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UNIVALVE KITS
NOW READY FOR DELIVERY

Bafore purchasing parts for this new wonder
circuit get our proposition.

Kits in Stock

R. B. “Lab,” Cockaday LC-27. Hammat-
lund-Robert, Alden Truphonic. AmerTran
Power Packs, LR-4, Infradyne. Benjamin
Controlladyne, Ultimax, Ultradyne, Hark-
ness, Bremer-Tully.

Jobbers—Dealers
Professional Set Builders
Before buying., get our quotations on our
Guaranteed Kits. 3-Hour Shipping Service.
1927 Buying Guide

A few copies left for Dealers and Professional
Set Builiers. Send for yours today. It's free!

Address Dept. P. R,

We are the exclusive direct representatives
of the Committee of 21 Manufacturers.
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The
PoruLar Rapio
Atlas and Log

will give you a list of all the NEW Broad-
casting Stetions with wavelengths and
other necessiry Information
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A Complete Atlas and Station Log
POPULAR Itamifr Internatlonal Radio
Atll.l lnd Log” will suggidy You with full in-
formation regarding Lirs adlesting stations of
the United suneu a.nd anads.
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‘This most useful and Emcuul Atlas consista

of le Du'm sise 12¢ x 15°, printed on good pa-

from clear t¥ype in two colors and ronsninm

l eom dste perles of double page mape, | wlid-
]n& Ile World—The Untted Btaims—

Norith mnil Bouih Amertea, showing loutlon

r[H...djm broartanating, leading commerciat
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SPECIAL FREE OFFER

You may have a copy uf the "POPULAR RADIO
International Radio Atlas and rree with
PoPULAR RADIO for (8) elght mon!

For Only $2.00

Pin $2.00 1a bills to the coupon below.

1 vou are a subscriber to POPULAR RADIO your
subscription will be extended eight months.

sEmSAAARAEA AR iR EAEARAREN@ NN S RS

Bl e Qs oo e el Dol ol nafe o ofe o sl g

Date
POPULAR RaD10, Dept, 32A

627 West 43rd 8t., New York City.

Encloned is my remittance of $2.00 for which you
are to ptlon (extend my subscrip-
w fnr E‘E) aixht months for POPULAR RADIO and
DJ.:! the Porl:un RADIO Inter-

City — Htate

BROADCASTS

ConpbucTtep BY CHARLES L. REESE, Jr.

v

The First Opera Premiere
by Radio

For what is believed to be the first
tin:e, an opera premiere was performed
exclusively for the benefit of the radio
audience when “Hassan der Chwaer-
ner” a new work by Wilhelm Kienzl
was broadcast from a Vienna station.
Rather than delay the production for
the tremendously expensive stage prem-
iere, Kienzl allowed the opera to be
broadeast, thus subjecting it to the
severest test a new opera can meet, for
the ,music must stand entirely on its
own merits without the aid of scenery

or costume.
* *

A Church Protests Church
Propaganda

WHAT is believed to be the first def-
inite action taken by a religious body
against the mass of propaganda of a
religious nature that now fills the air
is the circular that has recently been
sent out to all members of the Christian
Seience Church, formally disapproving
the anti-Catholic and anti-Jewish talks
that they say are being broadcast from
a New York station, WHAP, by a
group of persons using the term “Chris-
tian Science” without authority from
the governing board of the Church.

* *

A Laughing Contest that
Wasa WOW

NEArLY a solid hour of laughs offered
by more than 100 persons were broad-
cast recently in the first radio laughing
contest, from station WOW at Omaha,
Nebraska. Each contestant was allowed
30 seconds to charm the radio audience;
the judges picked the ‘“champion
laugher” from the receivers in their

own homes.
* *

Will the Courts Clear the Air?

A NEw way out of the present chaos
in radio broadcasting and one that jeop-
ardizes the existence of hundreds of new
stations hangs on the latest decision in
the WGN-WGES case in Chicago. In
that decision Judge Wilson decided that

www.americanradiohistorv com

under common law, WGN, having
broadcast first on its wavelength, has the
right to a free and unobstructed ether
channel. Already WHNXN, a New York
station has moved for an injunction to
prevent WRNY from interfering with
its broadcasts by transmitting on a
channel too near its own, Although the
offending station in the first case was
only ordered not to interfere, this order
would have the effect of foreing most
new stations entirely off the air. With
approximately 700 stations operating
on the wavelength channels available,
which number, under 100, a great many
broadcasters must necessarily find it
impossible to operate on a wavelength
to which no other station has a prior
right, and on which they will cause no
interference. If other courts affirm
Judge Wilson’s decision, the congestion
on the air may soon be cleared up with-
out Congressional action.
* *

New York City’s “Radio
University”

THAT New York’s free public lec-
tures, often called the “university of
the people,” are to be put on the air,
was recently announced by William
O’Shea, City Superintendent of Schools.
This change, it is believed, will bring
the lectures to more people than ever
before, while at the same time making
it possible to use fewer speakers and
lecture centers. The lectures will be
broadeast through station WNYC on
Monday evenings.

* %

Short-Wave Trans-Atlantic
Telephones

Fovrrowing fast on the opening of the
new trans-Atlantic telephone service
comes an announcement from England
that secret tests with a short-wave beam
system, promise a trans-oceanic tele-
phone service that will be cheaper, more
reliable and more private than the one
now in use. The tests, which are being
conducted by Marconi engineers, have
been made between London and Mon-
treal on 30 to 60 meter beams; much
less power is necessary than with the
5000-meter wavelength now in use,
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“Rad_io Weather” Forecasts

Mg. R. G. Ly~ncu of the Milwaukee
Journal forecasts each day the “radio
weather” for the evening, and indicates
from what points the fans may expect
good reception. Although he has so far
been able to make general forecasts with
some degree of success, his task is com-
plicated by the fact that no one knows
for certain all of the factors that govern
radio reception as well as by the rapidity
with which pressure areas (which are
believed to affect reception) move.

* *

A Hospital Where Patients
Pick Their Programs

ProBaBLY the best radio - equipped
hospital in the world, is the new Allison
Hospital at Miami Beach, Florida,
where each patient has a complete radio
set to himself, with a separate antenna,
so that he may tune any station or pro-
gram he desires. As only single~control
receivers are used each patient has no
trouble in tuning in. Ordinarily, in hos-
pital installations, a master set is used
and the patient has no choice of pro-

grams.
* *

Amateurs Hold an 8,000-Mile
Daylight Conversation

WHaAT is said to be a record for day-
light amateur communication on short
waves was established recently when
Lyndon Farwell (U-6ZAT) of Los
Gatos, California talked for half an
hour with M. Samuel (G-5HS) of Lon-
don, England. Both transmitters were
home-made and operated with a 200-
watt input on a wavelength of 20 meters.

* *

Canada Bans Direet Radio
Advertising

DirecT radio advertising, generally
and wisely shunned by American broad-
casters, was given a death blow in Can-
ada recently when it was prohibited by
law, except, in the special cases of char-
itable announcements. This ban does
not affect the broadeasting of programs
paid for or furnished by commercial
firms, but it does aim to prevent the

misuse of radio by the broadeasting of |

straight advertising talks which listen-
ers believe is out of place on the air.
* *

Socialists Plan a Station as
a Memorial

A powERFUL broadeasting station in
one of the largest cities of the country
is the unique monument that the
Socialist Party hopes to ereet in honor
of its dead leader, Eugene V. Debs.
With the idea that such a station will
be ‘““in keeping with Debs’s record as a
fearless defender of free speech” the
party hopes to raise $200,000 by public
subseription to build or buy the mem-
orial station and to put on the air the
doctrines that made Dels famous.

Possessing a 3:1 turn ratio, the
220 audio transformer has the
highest primary impedance of
any known transformer. The im-
| pedance values—the criterion of
uniform amplification—are 19,-
000 ohms at 30 cycles and 626,000
ohms at 1000 cycles, approxi-
mately..

Look -You’ll Find Them

HAT'S the S-M sales story—

just that S-M parts must be
right, or you wouldn’t find them in
over half of the important circuits.
Turn where you will, the proof of
good engineering judgment lies at
hand in the selection by authorities
of S-M parts for the circuits you'll
build.

Do you realize that in the new
field of A.C. operated receivers that
over half of all designs ever offered
use S-M power units as a basis—
that they have led all others by a
wide margin?

Do you know that S-M Audio Trans-
formers are found in more of this season’s
receiver designs than any others—that in-
dependent testing laboratories everywhere
prove them to be superior—that less than
one in every four thousand of these trans-
formers comes back to the factory for
refund? Yet each is guaranteed to give
more satisfying qualities than any other
amplifying devices that the market offers!

There can only be one answer—that S-M
products are right. Prominent engineers say
so and have backed their opinion by using
them—every important magazine author-
ity says so. And sales talk—just ask any
live dealer what his fastest sclling parts are,
and he'll answer “S-M.”

That’s only half the story—the list below
is why you, too, will eventually use S-M
parts.

S-M audio transformers, output transformers, coils or
power units have been selected for the following circuits—
and in many form the basis of design. In this list are in-

cluded the most popular recent designs.

Infradyne

Shielded Six

Silver-Cochaday

Best’s A.C. Browning Drake

Best's A.C. Diamond of the Air
Radio News Batteryless Receiver
Radio Broadcast Super

Radio Age Super

Radio Brogdcast Local

LC-27 Jwnior Power Pack

Citizens Call Book Monotine Receiver
Call Book Power Pack

Callies Super

Radio Meghanics “A” "B and

Eliminator
Radio Engineering “A.'" “B" and
Eliminator
Radio Mechanics Man-o-War Super
Lincoln Super

Best's Short 1Ware Set

Hush- Hush 11 Shori Wave Set

Popular Mechanics Super

Christian Science Monitor 6 tube Brown-
ing-Drake

Radio Engineering Short Wave Se!

New York Sun "B and “C" Eliminator
Jor Resistance Amplifier

Chicago American Short Wave Set

Checago Post Power Amplijier

Best's new Super

Radio News Power Amplifier

oon Loftin-White

Popular Redio Town and Country

“c" Radio News Super

Nakken's Ultra-Five
Taylor's Pre-Selector
Chicago News Short Wave Adopter

Silver-Marshall, Inc.

844 W. Jackson Blvd. Chicago, U.S.A.
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BROWNING-DRAKE
~=URADI0 &

BUILD the NEW
Browning-Drake

OFFICIAL
KIT SET

Designed by

Glenn H. Browning

7 ROWNING-DrAKE Radio is
known to almost every
J radio fan. Countless radio
designs have come and gone since
1023 but Browning-Drake con-
tinues to grow in popularity and
evokes the same genuine enthu-
siasm that it did over three
vears ago. Any development
hased on such sound scientific
research as the Browning-Drake
work at Harvard University,
was bound to endure.

For the fan who desires to build
his own, Browning-Drake is now
offered in a new OFFICIAL de-
sign APPROVED by Glenn H.
Browning and Dr. Frederick H.
Drake. The constructing is made
easy by instructions contained
essentially in every Kit, or sent
in booklet form upon receipt of
twenty-five cents.

If your dealer cannot supply you
with the Browning-Drake Cor-
poration Kit, send us his name
and address and we will take
carc of your requirements im-
mediately.

DEALERS: The new Browning-Drake

. dJesigned complete in conjunction
with several well-known manufacturers.
Is now available frotmw your Jigtributor. If
you are unable to secure kits and specified
parts from Jdistnibutors in your territory,
we will sce that your order is filled

BROWNING-DRAKE CORP.
BRIGHTON MASS.

Radio Gives War Tanks a

Voice and An Ear

THE crew of a tank, up till now nearly
18 isolated as the occupants of a peni-
tentiary cell, will now be able to keep
in communication with other tanks or
with their base, up to fifty miles dis-
tance by means of a new wireless appar-
atus that has just been invented by an
Snglish officer. When this apparatus is
used it is possible to transmit and re-
ceive clear speech even when the tank
is bumping its way along over broken
ground and fallen trees.

* *

Bored Radio Fan Stops
Legislature’s Speech

Oxk of the dangers of broadeasting
the discussions of legislative bodies were
illustrated to legislators recently in Fin-
land, when a listener in 100 miles away,
hored by a long discourse vn ham and
bacon, broadeast from the Finnish Diet,
«lephoned in to tell the long-winded
orator that he would certainly be de-
feated in the next elections if he did not
stop at once. The speaker took the hint.

* *

A Curfew Hour Set for Radio

ALipNIGHT was recently judged to be
a reasonable hour for a curfew on noisy
radio reception by Magistrate Brodsky
of a New York City Court. Complaints
had been made that an ardent radio fan
kept his neighbors awake until all hours
of the night by his apparently successful
attempts at loudspeaker DX reception.
The magistrate decided that people are
entitled to their rest after midnight and
the ardent fan promised to shut off his
set by that time or use earphones for the
rest of the evening.

* *

Europe Plans Utopian
Broadcasts

rnopeaN listeners in may soon be
presented with the finest broadeast
programis that have ever been put on
the air if present plans for an inter-
national exchange of programs are car-
ried out. A new society (the Com-
mission de Raprochement I ntellectuel Art-
istique el Social) has heen formed at
Geneva, Switzerland to promote an
exchange of programs between the
Kuropean nations; the projeet includes
a proposal to set aside a certain evening
for each nation to broadeast a program
that shalt contain the best. from both a
literary and musical standpoint that the
nation itself has been able to produce,

L *

The photograph of the North Pole
taken by American airmen discloses
only a hole in the ice. It is presumed
that some unscrupulous Eskimo stole
the thing for his antenna.

—Loxpox OrinioN

www.americanradiohistorv.com
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FREE PARTS

for the

“LC-27
Broadcast
Receiver”

1f you want w0 build Your own set, here is your
opportunity to secure FREE all the parts you
need for the LC-27 Broadcast Receiver. (all
on all your radio friends. and on snyone who
has n set and tell them of the many speclal
features of POPULAR RADIO.

These liberal offers will make it possible for
you to secure an order from every one You call
upon. For each sybscription with remittance

ou send us You will recelve credits as per the
'ollowing scale:

POPULAR RADIO
4 Months for $1.00 counts 16 credits
6 e & Tise e 2 &3

5

- I
- T -
- - S0 - 78 -

Send us the fuil amount collected with names
and addresses of subscribers and tell us the
parts your credits entitle You to and we will
send them to you. If the subscriptions you
gecure do not glve You enough credits for the
parts you want, we will allow you to purchase
credits at the rate of 3 eents each. Enm‘)le:
With 57) seven 1-year gubscriptiona(350 credits)
and $1.50 .Biedlluonalnln cash you may have ll;
Amertran > L.uxe first-stage radio-frequenc
transformer, for which you need 400 credita.

If the parts You want are not llsted in the
advertisement. we are prepared to m:ipply
them. Let us know what You want ahd we
will tell you how many credits you will need.

On page 313 are desctibed POPULAR RADIO'E
Simplitied Blueprints. You can have any set
of prl.w You want for ?nls;{ 40 gmButflh Y“\]nu
ma; secure & copy of "How to our
Raxm Recelver' described on page 310 for 60
credits.

CREDITS Needed for Parts Re-
quired for the LC-27
BROADCAST RECEIVER

Described and illustrated In the October
1926 Issue of POPULAR RADIO.}

(lunuw luem Credita
—Hammarhund mid-line dual conden-

ser, 000275 nifd .
1—Hamenarlnnl mid-line single conden-

e, MEETSmid. .. ... . B
1—Frizfgion Dus-iifaform coll set, one

antenna coupler and twe interstage

couplers. . . ..... N 420
1—Amertran De Luxe Hrat-stagée trans-
former . 400
L—AmerTran e Luxe second-ytage
transforiner. ... .. o .- . 400
1—Amerchoke No. 854 . . . . 249
1—Duybiller No. 802 filter condenser, .4
mfd....... 20
1—Dubliler No. 807 Filter (Condenser,
.4mfd. . ... 24
1—Mar-C'o Illuminated control. scale
010100. . . . . 140
2—Mar-Co small controls for 1.(°-27 .. 80
1—Carter battery switch. . .. .. 26
1—-8 o-freq ¥ choke coll
No. 85 3 o 60
3 Averovex milca fixed condensers,
00025mid. . .. .. o= 42
1—Durham reeistor. 4 megohms. . . .. 5 20
1—Lynch grid leak mounting. .. .. .. .. 14
1—‘arter Gem Jack. . .. o 10
|—Carter reslstance. 0-10,000 ohms... &)
10—Eby binding posts . . . . 8000 80
5—Benlamin UXN sockets. 5 150
I—Amperite. .. ...... ... . . 44
Mechanieal Kit conmating of aluminum
shields, binding post strip. decorated
panel and Tait brackets. . . .. ;
Total. . . 3408

Write for List of Free Parts for
Other Popular Radio
Receivers

POPULAR RADIO

Department J1A

627 West 43d St., New York City
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Apparently Alike-

Tubes of the same make and type. Both
“light”.” Both “work”.

sensitive.

"Tubesrun down, too

(/hanges in the List of
Broadcasting Stations
in the U. 8.

During the month of January, 1927 the Sfollouwiny
changes were reported in the list of broadeasting
8lations:

STATIONS ADDED

2418

KGDW  Humboldt, Nebraska
Kgéz Il:m Auge(l)o;l;g?ahfnrnw 23?
K ugene .
KGEK  Yuma, Colorade 2520
KGEL  Jamestown. North Dakota 225
KGEN LI Centro, California 281
KGE Minneapolis, Minnesota 3300
KGE Long Beach, Californin 325
KGES  (entral City, N Nebraska 205.
KGEU lower Lake, California 222
KGEW Fort Morgan, Colorado 258.0 |
KGEY Denver, Colorado 204
KGRC  San Antonia, Texas 315
KKP Seattle, Washington 260
KMED Medford, Oregon 250.
KMIC lnglewnod California 387.
KOMO  Seattle, Washington 308.
KPCB  Seattle, Wlnhnlgton 521.
ARy P o 20|
'ennsylvania
WAOK anntjPl.rlt New York
WBMH Detroit, Michigan
WCOT  Olneyville, Rhode 1sland

WGL New York, New York
C'leveland, Ohio

RBERGR
cobbmobbbbodbdOMODoDNRWNDNDDDDDDDODDOADEODDE

WIPW  Aghtabuls. Ohio |
WLBT  Crown Point, Indisna |
WLBU  Canastots, New York
wLBvV Mlmﬁeld Ohio
WLBW v, Pennsylvanis 321.
WLBX Long hlnud City, New York 2301
WLBY  Iron Mountain, Michigan 248.
WLBZ  Dover-Foxcroft. Maine 289.
WMBA  Newport, Rhode lsland 249
WMBD Peoria He'ﬁhu linois 278
WMBE St. Paul, Minnesota 220
WMBG  Richmond, Yirginia 220
WMBH Chicago, Iilinois . 280
WMBJ Monessen, Pennsylmma 277,
WMBK Hamilton, Ohio 380
WMBL Lakeland, Florida 410

SEA hrgmu Beuch Virginia 516.
WSIX  Springfield, Tennessee 250

STATIONS DELETED
KFGQ Boone, lowa
KFRW  Olympia, Washington
WKBR  Auburn, New Yorl |
WTAB  Fall River, Massachusetts
CHANGES IN CALL LETTERS
WAHG  Richmoend Hill, N. Y. change to WABC I
KGEA  Seattle, Washington change lo KUJ
WIBV  Woodhaven. N. Y change to  WSOM
CHANGES IN WAVELENGTHS |

WEH! Evanston, 111, change fo 21 .8‘
WCBS Prmldenee R I 242 change to 242,
KFKB  Milford, Kan 431 4 change io 434.5
WKBO  Jersey City, N.J..303.0 change to 2204
WAFD  Detreit, Mich., 275.1 change to 3123
KRLD  Dallas, Tex 353 change io 357.1
WSBT  South Bend. Ind., 315 change te 3158
KUJ Seattle. Wash. change to 352.5
KvI Tacoma, Wlﬂh 242 5 change to 312.5
KJBS  San Francisco, Cnl 234.2 change to 220.4
WBRL Tilton, N, H.. ehange to 420.0
WWAE C hlugo l]l 384 4 change to 241.8

LZ Denver. Col., 285.3 change fo 284.4
WSOM Woodhaven. N. Y., 469.9 change lo 288.3

CHANGES IN LOCATIONS

Evanston. IIl.

WEHS Chlc‘ﬁﬂ 111, change to
ur:

WAFD  Por on, Mich., change to Detroit, Mich_ |

WBMS thBergcn N. J., change to Union C:t) N.J

WWAE Plnmﬁeld 111., change to Chil nr

KFE Neb.. change to St. Josep! ‘Mo’

WRE Coltin!cr Miss,, change {o \Vhweluwn Telm
* *

Trans-Oceanic Calls Heard

Tug following stations were received
and logged at the amateur station of
Louis Groizelier (F-SJC) at 12, Route |
d’Etain, Verdun-2-Meuse, France on a
regencrative detector and one stage of |
audio. ‘

U-1AVI—Dee. 12, 1926; signal strength
RS; 50-excle AC note on 39 meters; notice- |
able interfercnce and atmospherics.

U-5JF—Dec. 10, 1926; signal strength 1
R6; 50-cycle AC noto bad’ fading and
utmmph('rlcs

U-2AKJ—Dee. 12, 1926; signal strength
R&; H-cyele AC note on 39 meters; notice-
able interference and atmospheries,

Page 367

Yet one is very
The other is not ... .. why?

ECAUSE your tubes work is no

sign that they do your set justice.
Tubes quickly lose sensitivity. The set
loses power and volume, requires more cur-
rent. You are puzzled—

A well-posted dealer will advise you to buy a
Jefferson Tube Charger. Once a month, con-
nect it for ten minutes to the “A” terminals
of your set. Thereafter with tubes always
like new, enjoy top-notch reception every
night. Longer life of tubes and batteries more
than repays you. Patented, guaranteed and
made only by Jefferson. $5. Get one this
week!

JEFFERSON ELECTRIC MFG. CO.

Largest manufacturers of small transformers
508 So. Green Street, Chicago
[PATENTED)

CISOn

r2s“Tube Charger

Vitrohm Trickle Charger 11

f/:. :_h\} ‘"‘"m\\

k: !_,-' .nu

6838430

For use on all 110-volt direct current
lines. Used as a continuous duty A-bat-
tery charger. Charging rate is 0.3 am-
peres.

Charges storage B-batteries in units
up to 9o volts.

Vitrohm Trickle Charger is equipped
with separable plug, 6 foot extension cord
and polarity indicator.

Vitrohm Standard Charger

ii j'ﬁi,{}
WO,/

S

|
| "-'-'I

For use on all 110-volt direct current
lines. Used as a standard A-battery
charger. Charging rate is approximarely 3
amperes.

Compact. unlimited life. and casily i n-
stalled. Vierohm Battery Charger s
cquipped with separable plug and 6 foot
extension cord.

A polarity indicating Ammeter shows
charging rate.

Builetin 507 lists all Vitrohm Resistors for
radio. It will be sent free upon request.

Ward Leonard(q’:gdric Company

ﬁml
Mount Vernon ‘\T_‘\)’ New York

Wwww.americanradiohistorv.com

A Novel and Efficient Detector Receiver
for

Home .. Office .*. Hotel

THE
TALKING BOOK

Bringsa new story every night

Complete
Radio
Receiver
Pair of standard Ear
Phones, Aerial and
Ground Leads, In-
door Antenna, Self-
contained in attrac-

tive book

Connected in a sec-
ond. It runs for a
lifetime.

No trouble—No over-
head.

Equipped with New
CELERUNDUM RECTIFIER
No battery required
Tone Quality unequalled

Price $3.50
With Ear Phones $6.00

Live Distributors Wanted |
Manufactured & Guaranteed by

THE LISTEN-IN CO.
115 Federal St. Boston, Mass,
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Messrs.Haynes

and Cockaday

Score Another
Success

And Two Hammarlund
Auto-Couple Units
Share the Applause

HE “Uni-Valve” Circuit de-

signed by A.J. Haynes and
Laurence Cockaday makes one
tube do the work of three.
That’s a big job for the designers
—but a bigger one for the tube.
It needs all the help it can get.

The two Hammarlund Auto—Couple
Units used in the “Uni-Valve” Receiver,
deliver maximum input signal strength
at each condenser setting and aid mate-
nally in gaining selectivity and control
over undesirable osctllations.

Primary coil couplings are automatically
varied by cams attached to the full-
floating rotor shafts of the “Midline”
Condensers.

“‘Auto-Couple” units can be used with
equal efficiency m any other circuit,
where variable pnmary coupling is de-
sired. The “Midline” condenser has a
removable rotor shaft, making it adapt-
able to any scheme of single-control,
multiple condenser operation.

You can gamble on success with Hammar-
lund Precgsion I’roducts because all of the
gamble has been taken out of them.
Twenty-eight leading designers have
officially specified them for use in their
latest receivers.

Write for Folders

HAMMARLUND MFG. CO.

424-438 W. 33rd Street, New York City

FGov Bettwr Radio
ammariund

PRECISION

PRODUCTS
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SIMPLIFIED
BLUE PRINTS

You know how helpful, interesting and practi-
cal POPULAR RADIO Is. You fully appreciate
that at $3.00 & year it I3 a real bargain. Con-
sequently You should find It easy to convince
oné. two OF more 0f your friends. who are not
now subscribers, of the unusual valué when
any one of these sets of Bimplified Blueprints
(described on Page 313) Is offered free
with their twelve months’ subecription for
PopPULAR RaDIO at the regular price of $3.00.
In addition to the Blueprints given to your
riends we will allow you one set free for each
new subscription you send us with a $3.00 re-
mittance. Flve new subscriptions and remit-
tance of $15.00 would entitle you to five sets
free.

Oniy one set of Blueprints free with a renewal
subscription whether Your own or a friend’s.

I’OPULAR RADIO, INC.. 33
West 43d Stmt. New York Ciey

E: is my of & vering
rtsmrcera80BUA] SUbecriptions for POPULAR RADIO
(names on sheet attached). Send e set(s) checkad
below.

8 g:: %o. {: O 8etNo. 24

O BetNo.21 O  Bet No. 35

O 8et No.23 0O Bet No.26

0O  Bet No.23 0 8etNo.27

(See page 313 for description of Sets)

Name..

Add

Foreign postage S0c extra  No ezirag for Canada.
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Build Your
Improved
Browning-Drake

with

Popular Radio

SIMPLIFIED

Blue Prints

Easy, Quick and Accurate
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‘The Improved Browning-Drake Broadcast
Recelver ned by Arthur H. Lyneh, former
Editor of o Broadeast and Bmilt &nil &
%rgaeg In the POPULAR RADIO LARGR

Heue s & recelver which combines all the ad”

ade
struction sioce the clrcult was first designed.

High efficlency that emphasizes fine tone
qunllty In the outstanding characteristic of this
new mod

E' ualnl POPULAR RADIO Blue Prints In
bullding our Improved Browning-Drake
Brond ecelver, you can save time. ellmin-

te the bliity of error. and make Your set
:eﬁsgv.ty ke the laboratory model (see page

It your lecal dealer cannot supply you with
Blue Prtnu of the ImDroved Browning-Drake
they will be' sent postpald upon recelDt of
$1.00 per set

A full description of this set. with detailed
directions for bullding., was published In the
August. 920. lmue of POPULAR RADIO.
Send 35¢ l

POPULAR RADIO

Service Bureau 34-C

627 W. 43rd St., New York City
R T T R, TR IR AR B I I IR TR

WWW.americanradiohistorv.com

Outstanding Program

Features of the Month

FEBRUARY 20th TO MARCH 15th

URING the coming month, February 20th to

Mnrcb 15th, the fol.lowmg re ufulu and spe:
cial features are scheduled. This lut.
Wblcb will be augmented monthly as advance in-
formation is received, will be published in each issue
of the magazine; all broadcnsl stations are invited
to report coming program features of cutstanding
interest of importance. Reports should reach the
Editor of PoruLar Rapio on or before the 23rd of
the month preceding.

FEBRUARY

{Eastern Standard Time)
20th; Ca{itol Theatre Grand Orchestira, WEAF; 7:20
broadcast from KSD, WRC,
WWJI, WSAI, WCAE and WTAG).
Atwater Kent Hour, WEAF; 9:15 P.M. (Also
broadcast from WSA[ WEEI, WFI, WCCO,
WTAM, WGN, WCAE, WGR, WOC,
WTAG, WWJ and KSD).
Godfrey Ludlow, WJZ; 9:30 P.M. (Also from

WGY).
Mazwell HHouse Coffee Hour, WIZ; 10:15
IP;..\[. (Also from WBZ, WRC, WGY and
Wdlyn-Overland Hour, WJZ; 8:30 P.M.
A L , WEAF; 9:00 P_M. (Also
W WJAR, WDAF, WRC,
WCSH WCAE WTAM, WL[Tncl wwl)!
Ftreﬂde Boys, WIZ; 0: 15 P
A. Rolfe's Palais D'Or Orchutra, WEAF;
ll'OOP M.
Classical music, WRNY; 8:00 P.M,
V:km%_.EWEAF 8:00 P.M. (Also brondc
WJAR, WTAG, WGR, W
WCSH, WCAE, WTAM, WWJ, KSD,
WSAI,'WCCO and WOC).
Jolly Buckeye Bakers, WEAF: 8:30 P.M.
(Also from WFI, K8D, WSAI, WCCO,
WTAM, WWJ, WTAG nnd WLIB).
Eveready Hour, WEAF; 0:00 P.M. (Also
trom— WEEL WFL.  WOAE,  WCEO,
WTAM, WGV WSAI and “TAG)
Chqmpum Spark Plug, erc. WJZ: 8:00 P.M.
(Also broadcast from 1
Keystoners, WJZ; 9:00 P. M (Also from WRC
and WGY).
Avuction Bridge Instructions, WEAF; 10:00
P.M. (Also from WEE1, WCE8H,
WJAR, WGR, WCAE, WTA\!
HJ) W8AI, WGN, WOC, WCCO .nd
Amazo Hour, WJZ; 10:00 P.M. (Also from
KDKA and KYW).
George Olaen's Orchestra, WJZ 10 45 P_ Bl

21st;

22nd;

23rd; Eastman Theatre Orchestra, WJZ; 6:30 P. M.
(Also from WHAM).
Daris Sarop Octette, WEAF; 8:30 P.M.

{Also from WEEI, WJAR, WLlT WRC,
WTAG and WCAE )

Todent Half Hour, WJZ; 8:30 P.M. (Also
from WBZ, KDKA and KYW).

Sirty White Minutes, WJZ; 9:00 P.M. (Also
from WBZ, KDKA and KYW

Ipana Troubadours, WEAF: 0:00 P.M. (Also
from WGR, WRC, WCAE, WWJ, WLIB
KSD and WCCO).

Smith Brothers, WEAF; 10:00 P. M: (Also
from WTAG, WGR, WRC, WCAE, WWJ,
WSAI, KSD, WOC, WCCO and WDAF)
Armchalr Htmr WJZ 10:00 P. M

24th; Clicquot Club akmma. WEA 00 P.M.
(Also from WCCO WGN, WCAE WIAR,
WTA}G K8D WOC WGR. WFI and
(‘oodnch Zi s, WEAF lO'OOP\I (Also
from }P{m N, WCAE,
WJAR, WTAG, KSD OC WGR, WSI.
WWJ], WSAI nnd WADC)

RCA Radiotrons, WJZ; 9:00 P.M. (Also
from WBZ, KDKA and KYW)

25th; Ha.p;mwu oye, WEAF 8:00 P.M.
Typewriler Or , WGY;9:00 P .M.
(A from WRC, WBZ and WJZ) .
er Hour, WJZ an WRC; 9:00 P.M
Fyrance Orchestra AF: 0:00 P.M. (Also
from WEEL, WGR, WLIT, WOC. WCAE,
WTAM, WDAF, WWJ and KSD)
New York 8 phony Orchestra with Waller
AF;. 9.15 P.M. (Also from
WGR, WFI, WCAE, WWJ,
WSAI WTAM, WGN, KSD, WCCO and
WDAF)
27th; Capitol Theatre Grand_ Orchestra, WEAF;
7:20 P.M. (Also from KSD, WRC WwWJ,
WBAIL, WCAE and WTAG)
Atwater Kent Hour WEAF 9:15 P. M (Aloo

26th;

from WSAI, WEEI, WF1, WCCO, WTAM.
WCAE, w R. WOC, WTAG.
“ WJ and KSD)

Godfrey Ludlow, WJZ; 9:30 P.M. (Also from
WGY)

Marwell House Coffee Hour, WIZ: 10:15
a‘\l (Also from WBZ, WRC, WGY and

A).
28th; Willys-Overland Hour, WJZ 8—30 P.M

A & P Gypsics, WEAF- P.M. (Also
from WEEI, WJAR, WDAF wnc WCSH,
WCAE, AM, WLIT nnd )

Fireside Boys, WIZ; 9:50 P.M.
B. A Rol!e s Palais D'Or Orchestra, WEAF;

11:00 P. M
MARCH
1st; Claasical music, WRNY; 8:00 P.M.
Vikinns, WEAF: 800 P.M. (Alse f-nm
i WEEI, WJAR, WTAG, WGR, WFI

~
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2nd;

3rd;

4th;

5th;

6th;

7th;

Sth;

Oth;

10th;

WCSH, WCAE, WTAM, WWJ KSD,
WSAI, WCCO and WOC).

Jolly Buckeye Bakers, WEAF; 8:30 P .M.
(Also {from WFI, KSD, WSAI, wcCCo,
WTAM, WWJ, WTAG \VLIB)
Eureadu Haur. WEA F. 9:00 P.M.
from WEEI, WFI
WTAM, WGN, WSAl and WTAG)
Champzm; SparL Pluggers, WIZ; 8:00 P M.
(Also brondcast from WGY. WRC).

ne atoners, WJZ; 9:00 P.M. (Also from WRC |

WGY)
1uclzon Bridge Instructions, WEAF; 10:00
P.M. (Also from WEEI, H, WTAG,
WJAR, WGR, WCAE, WTA‘\[ WF! WWJ,
WSAI, WGN, WOC, WCCO and KSD)
Amazo Hour, WJZ 10:00 P.M. {Also from
KDKA and KYW
George Olsen’s Orchealra WJZ; 10:45 P
Eaxtman Theatre Or:hcstm W'JZ 6:30 P.M.
(Also from WHAM).
Daris Sazophone Octette, WEAF, 8:30 P M.
(Also I'rom WEEI, WJAR WLIT WRC,
WTAG and WCAE)
Todent Half Hour, WJZ; 8:30 P.M. (Also
from WBZ, KDKA and KYW).
Sizty White Minutes, WJZ; 9.00 P.M. (Also
from WBZ, KDKA and KY W).
Ipana  Troubadours, F; 0:00 P.M.
(Also from WGR, wnc w‘c.u wWWJ,
WLIB, K8SD and WCCO).
Smith Bmthers, WEAF,; 10:00 P.M. (Also
from WTAG, WGR, WRC, WCAE,
WSAI, KSD, WOC, WCCO and W DAF)
Armchair Hour, W32, 10:00 P M.,
Clicquol Club Emzmal. WEAF; 8:00 P.M.
(Also from WCCO, WGN, WCAE, WJAR,
\w»}g} KSD, WOC WGR WFI and

Goodrich Z; ers, “'EAF 10:00 P.M. (Also
from F WGN, WCAE,
WJAR, WT-\G KSD \VOC WGR, WSAI,
WWJ, WSI and WADC).
RCA 'Radiotrons WIZ; 9:00 P.M. (Also
from WBZ, KDKA and KYW

Ilappmen Boya. WEAF; 8:00 P.M.

Royal Typewriter Orrhealra WGY; 9:00 P.M.
(Also from WRC, WBZ und WJZ).
Breyer Hour, WJZ and WRC; 9 00 P.M.
La France Orchutra, WEAF; 9:.00 P.N
(Also from WEEI, WGR, WL[T \VOC
WCAE, WTAM, “’DAF WW.J and KSD).
New York 8 mphonu Orchestra with Walter
Damrosch, EAF; %:15 P.M. {Also from
WE R, ‘VFI WCAE, WWI,
WTAM, WGN KSD, WCCO and WDAF).
Capitol ‘Theatre Grand Orchestra, WEAF;
72:0 P.M_ (Also from KSD, WRC, WWJ,
WSAI, WCAE and WTAG).

Atwa!er Kent Hour, WEAF: 9:15 P.M. (Also I

Godfre)y Ludlow, WJZ 9:30 P.M. (Also from

Marwell House Coffee Hour. WIZ; 10:15
ﬁMK ()Mso from WBZ, C, WGY and
W:lIys-OmIami Hour, WJZ; 8:30 P.M.

& P Gypsies, WEAF; 9:00 P.M. (Also
from WEEI, WJAR, WDAF, WRC,
WCSH, WCAF.. WTALI WLIT and WWJ)
F:rcslde Boys, WJIZ; 9:50 P.M.

g A. PRolfe s Palais D'Or Orchestra, WEAF,
l :00
Classical music, WRNY; 8:00 P.M

Vikings, WEAF; 8:00 P M. (Also from
WEEI, WJAR, WTAG, WGR, WFI,
WCSH, WCA E, WTAM, WWJ, KSD,

WSAI, 'WCCO and WOC).

Jolly Burkeye Bakers, WEAF; 8:30 P M.

(Also from WFI, KSD, \VSA[ wWCCO,

WTAM, WWJ, WTAG and WLm)

Eveready Hour, WEA 00 P.M. (Also

from WEEI, WFI. WCAE WCCO WTAM,

WGN, WSAI and WTA G)

C'hammon Spark Pluggers, WJZ; 8:00 P.\M.

(A]so from WGY and WRC).
stoners, W.IZ 9:00 P.M. (Also from
l%Cnnd WGY

Auctmn Bridge Imtruduma WEAF: 10:00

(Also from WEEI, WCSH WTAH,

WJAR WGR, WCAE, WTAM, WFI
KVS:Y)J) WsAI, WGN, WOC, WCCO and

Amazo Hour, WIZ; 10:45 P. M.
Eastman Theatre Orchcslra, WIZ; 6:30 P.\M.
(Also from WHAM}.

s Saxophone Octette, WEAF,; 8:30 P.M.
(Also from WEEI, WJ\R WLYT WRC,
WTAG and WCAE).
Todent Half Hour, WJIZ: 8:30 P.M. (Also
from WBZ, KDKA and
Sizty White Minutes, WIZ: 9:00 P.M. (Also
from WBZ, KDKA and KYW).
Ipana Tr rs, WEAF; 0:00 P.\. (Also
from WGR, WRC, WCAE, WWJ, WLIB,
KSD and WCCO),
Smith Brothers, WEAF; 10:00 P.M. (Also
from WTAG, WGR, WRC WCAE, wWwJ
wsAlI KaD, woC, wccb and WDAF).
Armchair H’our wJZ, P
Clicquot Club E‘ahmos WE 900 P AL
(‘\wlls‘zérom WCCO, ‘VGN WCAE WIAR,

, ., WOC, WGR, WFI and
WWJ}.
Goodrich thPere AF IO'OOPM (Also
from WEE wcd GN, WCAE,

WJAR, WTAG K‘SD WOC WGR,
WSATL 'WWJ, WSI and WADC).

RCA Ii?ad'lo!rona WIZ; 9:00 P.M. (;\lso
irom WBZ, KDKA and KYW),

All apparatus advertised in tiis magazine has been tested and approved by PoPuLAR RaADIO LABORATORY
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Cockaday Kits

oy Brooklyn, New York

baseboard and genuine bakelite pane

Cockaday Sets Now Made Easier to Build by Our New ““Ready-to-Wire”” Plarl

S0 of Your Time, Work and Worry SAVED !

All you need do is to connect bus-bar according to diagram, sclder and your set is finished.
These Kits are aent to you completely mounted, and assembled on a Veneered Mahogany

f drilled and engraved. Genuine parts used as listed below;
c:actly as used in Mr. Cockaday’s Laboratory Model.

COMPARE OUR OFFER!

-

Hammurlund mid-llne dual condenscr,
000 7.50

4.65

=

Hammm-lund mid-line single condenser,
000275 mfd.

Precision Duo-Octoform coll set compris-
Ing one antennx coupler and two inter-
stage couplers 10.50

Amertran De Luxe first stuge transformer. 10.

Amcrtran Do Luxa secoud-swxe Lrans-
former. . 10.

Amerohoke #854. .. g

3.
o

=

Dubllier or Tobe 4 mfd. Fliter condenser. .
Dubilier flter condenser, .! mfd
Mar-Co lluminated control. scale 0 to 100

Mnr-gousmull controls scale 0 to
Charter Battery Switch.

50 and

R
28 33832 2%

.85

LC-27 BROADCAST RECEIVER

SENIOR AND INTERMEDIATE POWER PACKS

LC-27 SENIOR POWER PACK KIT %65

1 Samson radio-frequency I.‘hoke coll %85, §1.50
3 Aerosam mica fixed condensers. 00025 N3
1 .
1 Durham or Daven Reslstor 4 meg. .50
{ Lynch(é dLeak Mounting. gg
arter
1 Carter vurln.ble rmlsmnce 0-10.000 0hms. 2.00
12 Eby binding posts 1.80
5 Benjamin UX Sockets. 3.75

1 Amperite No. 1 1,10
Mechanical Kit feonsisting of aluminum
shields, binding post strip, ecornr.ed panel
and Tait brackets. l2.-')0

READY-TO-WIRE KIT PRICE $8520 '

LC-27 INTERMEDIATE POWER PACK KIT 34750

SILVER SHIELDED SIX KITS In Stock Now!

HAMMARLUND-RQBERTS HI-Q KITS

NEW!

Authorized Headquarters for the

KENNETH HARKNESS KH-27 RECEIVER
and THE UNIVALVE RECEIVER

The Above Kits Can Also be Obtained
Completely Wired to Specifications

Write for our interesting special circular which we have prepared
on the LC-27 Receiver and above Kits,

DEALERS: WRITE FOR SPECIAL DISCOUNTS

World Radio

Storage “B” Battery
12 Cell-24 Volt

Proved value. Thousands of users find re-
ception almost magical. Clear, true power
—instantly and unendingly. Wise economy.
Sturdy construction—Solid Rubber Case pro-
tection. Recharged for almost nothing.
Endorsed and listed as standard hy famous
Radio institutions including Pop. Radio
Laboratories, Pop. Sci. Inst. Standards,
Radio News Lab., Lefax. Ine., and other
Radio authorities, What more need be
said? Exira Offer: 4 Baiteries in series (96

volts) $10.560.

Just state number
s end N 0 Money wanted and we will
ship same day order is received, by express
C. 0. D. Pay expressman after examining
batteries. 5%, discount for cash with order.
Remember — you save 50% on World
Batteries, so send order to-day.

wmmmw ¢

1219 So. Wnbash Av%., . Pepf T Chlcas(o.-lll
Maker, the Famous Wor, attery
Pricéa: 6-volt, 100 Amg. £10.00; 120 An'." £1.00; ua Ak 13100,
All squipped with Solid

.g Setyour radio dials at 288.3 meters for theWorld Storage Rat.

ANGAMO

MICA CONDENSERS
IN

SIZES

IMPROVE
TONE
RANGE
AND
VOLUME

Radio Parts

IT is accuracy, not luck. that makes one receiver more sclec-
tive or sensitive than another that is almost its twin.
Condenser accuracy is especially lmpoﬂan\ and the cost
accurate condensers is small—the effect immense.

Capacities in microfarads and prices

©.001

g'°°°°::::‘; ©.0012
: ©.001§

0.00006 ool 50c.
0.00007 e
©.00008 0.0015
©.0001
0.00012

0.003
i3 0.0035 60c.
©.000175 40c. 0.004
0.0002 :
0 00028

0.005 70c.
O] 0.006 85¢.
i oco7  90c.
o'ooo: 0.0075 95c.
ot 0.008 $1.00
0.0007 .01 1.15
et o012 1.20

: 0.01§ 1.25

With Resistor &lips, 1oc. extra.

Sangamo Electrical Company

| 63321 Springfield, Ilinois

AR G | RADIO DIVISION, 50 Chueh Suem New York
Ed

WWW.americanradiohistorv.com
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Al apparatus advertised in this magasine has been lested and approved by PoruLar Rapio LABOKATORY
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i SIMPLIFIED
% -IL.I

: PRINTS

l:.

.:.

t:.

..'

Z

" You can have your cholce of any mnw set of
%*  PoPULAR Hapio Simplified Rlueprints with
) our new or renewal subimsijtion for POPULAR
.;. ADIO. accompanled by resniitance of $3.00.
i These Blueprints will make [i possible for you
>, to build a tested and approved set, w

& POPULAR RaD10 for 12 months will keep you
**  in touch with the pr%us belzll'g made in radio.
o You. as 4 reader of POPULAR RADIO, know the
& many entertaining. fnteresting and Instructive
&  articles that are ublished each month. Every
&, issue some new ltem is sure to attract your
4 attention. We mise that throughout the
‘¢ coming months PopuLag Rapio will hold more
e and more of interest for Radio Fans. _;u,

:3: Ease, Economy and Accuracy in

oo Construction

& Simplified Blueprints were prepared under
(2 the personal supervislon uf Laateiss M.
°s Cockaday. They make It uesilile for
** anyone. without previous Rnowlikse of
o o. to construet a highly eficient radio

o receiver. Each set of Blueprints conslsts
I of 3 prints as follows:

T Paagel Pattern

Y This Blueprint 18 the EXACT slze of the
s actual set. o Bccurate that you need

°,

merely 1ay it on your panel and drill as
indicated. You can readlly upmreciate

the convenience of this Blugrint. No
scaling or meuurlng to do, no dxigiE o
:. {ll.llnll-‘l' the panel through fawlty eualruls-
L on.
.§. Instrument Layout
o Here again you have an actual size print

of each instrument and binding post and
its exact location both on the panel and
within the cablnet. FEven the ecabinet
structure is clearly shown.

Wiring Diagram

The unystal feature of this Blueprint is that
it Is an actual size picture diagram of the

ed set. lEach hs:lut.t'l.\m:ieml.I and other
parts appear In exact sise and the wires are
po clearly traced from one contact Lo an-
other that yiui can connect all terminals
accurately wilhoint even knowing how to
read a hook-up dllagram.

Set No. 18—"The Improved Ra Power-

Pack® {as described n the May. 1926, lssue o

POPULAR RADIO}'.

Set. No. 19—"The New Home Recelver’” (three

tubes, two stages of radio- uencged-;m flca-

tion with crystal detector, as descri in June.

1926 {gsue of POPULAR HADIO.)

Set. No. 21—"The Improved Browning-Drake

Receiver” (as described In the August, 1026,

Issue of POPULAR RADIO).

Sat No. 22—"'The LC-27 Broadcast Receiver

as described In the Octoper, 1926 issue of
PULAR _RADIO .}

Set No. 23— Thke LC-Senior Power-FPack™ (as

described In the November, 1926, issue of

POPULAR R.wlo.;'

Set No. 24—"The LC-Intermediate FPotwer-

Pock (as described in the December, 1926

tssue of POPULAR Tialldi

8et No. 25.—"The LC-Junisr Power Pack” (as

described in the January, 1927 issue of POPU-

LAR RAblO.)

Set No. 26—"'The K H-27 Recefrer” (an entirely

e

2,
.
o
Z
e
-z-
K4
L

L3
eejevge

,
%

3o

o

b4 new tm of aydio-frequency amplification. us
::: dw’l‘tm o"; the January, 1927 iasue of Poru-
LAR 1.

& Bet No. 27—"The Univaloe iceceirer” (a olreult
.f. which was developesd to ntilter tinr new multl-
o Yvalive as (1:1.-.-r|r.-.-|J in the March, 1027 1ssue of
3, PoPULAR Irab1o} .

(4

'E‘ Use coupon below; indicate which set of

.,

*o'

Blueprints you want.

POPULAR RADIO
Dept. 39

627 West 43rd Street New York City

LA

POPULAR RADIO, Dept. 39
627 West 43rd Street, New York City

Enclosed 18 my remittance of $...... in full
payment for subscripion, with Blueprints as

checked below, FREE.

Set Number 18 ] Set Number 24
Set Number [9 Set Number 25
] Set Number 21 Set Number 26
Set Number 22 [ Set Numbes 27

Sct Number 23

.
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11th;

11th;

12th:

13th;

I4ith;

15th;

16th;

R

act

user

serv

Happiness Boys, WEAF; 8:00 P.M .
Roj Typewriter Orchestra, WGY: 0:.00
P.M. (Also from WRC, WBZ and WJZ).
Bryer Hour, WJZ and WRC; 9:00 P.M.

La France Orchestra, WEAF; 9:00 P.M.
(Also from WEEI, WGR, WLIT, wWocC,
WCAE, WTAM, WDAF, WWJ and KsD).
New York é,m‘{hmy Orchestra with Walter
Damrosck, WEAF; 9:15 P.M. (Also WEEI,
WGR, WFI, WCAE, WWJ, WTAM, WGN,
KSD, WCCO and WDAF).
Capitol Theatre Grand Orchestra, WEAF;
7:20 P.M. (Also from KSD, WRC, WW/J,
WSAI, WCAE and WTAG).

Atwater Kent Hour, WEAF; 9:15 P. AL, (Also
from WSAI, WEEI, WFI, WCCO, WTAM,
WGN, WCAE, WGR, WOC, WTAG, WWJ
and KSD).

Godfrey Ludlow, WJIZ; 9:30 P.M. (Also from
WGY

).
Mazwell Mouse Coffee Hour, WJIZ: 10:13
P.M. (Also from WBZ, WRC, WGY and
KDKA).
Willys-Overland IHour, WJZ; R:30 P.M.
A & P Gypaies, WEAF: 9:00 P.)M. (Also
from WEEI, WJAR, WDAF, WRC, WCSH,
WCAE, WTAM, WLIT and WWJ).
Fireside Boys, WJZ; §:50 P. M.
B. A. Rolje's Palais D'Or Orchestra, WEAF;
11:00 P.M.
Classicel music, WRNY; 8:00 P.M.

Vikings, WEAF; 8:00 P.M. (Also from
WEEI.” WIAR, WTAG, WGR, WFI,
WCSH, WCAE, WTAM, WWJI, KSD,

WSAI, WCCO and WOC).

Jolly Buckeye Bakers, WEAF: 8:30 P.M.
(Also from WFI, KSD, WSAI, wW(CCO,
WTAM, WWJT, WTAG and WLIB).
Eveready Hour, WEAF; 9:00 P.M. (Also
from EI, WCAE, WCCO, WTAM,
WGN, WSAI and WTAG).

Champion S&;rk Pluggers, WJIZ; 8:00 P.M.
(Also from- WGY and WRC).

Keystoners, WJZ; 9:00 P.M. (Alsc from WRC
and WGY).

Auction Bridge Instructions, WEAF; 10:00
P.M. {Also from WEEI, WCSH, WTAH,
WJAR, WGR, WCAE, WTAM, WFI,
ES WSAI, WGN, WOC, WCCO and

wJ,

D).
Amazo Hour, WIZ; 10:45 P. M.
Bastman Theatre Orchestra, WJZ; 6;30 P M.
(Also from WHAM).
Davis Sarophone Octelte, WEAF; 8:30 P.M.
(Also from WEEI, WIAR, WLIT, WRC,
WTAG and WCAE).
Todent Half Hour, WJZ; 8:30 P.M. (Also
from WBZ, KDKA and KYW).
Sizty White Minutes, WJZ; 9:00 P.M. (Also
from WBZ, KDKA and KYW).
Ipana Troubadours, WEAF; 9:00 P.M. (Also
from WGR. WRC, WCAE. WWJ, WLIB,
K8D and WCCO).
Smith Brothers, WEAF: 10:00 P.M. (Also
from WTAG, WGR, WRC, WCAE, WWJ,
WSAI, K8D, WOC, WCCO and WDAF).
Armchair Hour, WJZ; 10:00 P.M.

The First Grand Opera
Broadcast

aplo history was made on Friday,

January twenty-first, when the greatest
audience that ever heard a performance
of grand opera listened in to the second

of “Faust” broadcast direct from

the stage of the Auditorium Theatre in
Chicago by the Chicago Civie Opera
Company—the first time that such a
program has ever been presented to
American listeners in. Fifteen micro-
phones picked up the sound; then land
wires carried the impulses to broad-
easting stations from San Francisco to
New York that relayed on to listeners in
all over America, opera presented by
what is considered to be one of the two
finest opera companies in the world.

The Largest Broadcaster of

Useful Information

BroapcasTiNG half an hour or more
a day from over a hundred different
stations, the U. 8. Department of
Agriculture is now the world’s largest

of radio for informational purposes.

This does not include the market news

ice and weather forecasts which are

] | broadeast daily.

WwWWW.americanradiohistorv.com
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WITH
POPULAR RADIO

Axlde idrnsn the feaiure of economy. there iy
{he ihrill -liom that comes from
DLuiling Yuuir own reoedviesE set.

Thirgoiule of sets havie never been con-
cted because of the alinsers
that has enveloped the whole sufi}

endall Banning, Editor. niul lJ
iay, Technlcal Editor of POPU
ough their close contact with the

public sensed this and compiled a
that will convince the verlest
techiniral tralning is not easential.

t
Foox
nner that
f you have
A Hille time to devote to a most fascinatl
wistlma, =ond for o cqpy of "How to Bulk

‘our Hadlo Recelver ®

Free Advisory Service

PorULAR Rabio 1s full of heipful suggestions
as well as Instructive and entertaining artieles
on radic and allied aclentific phenomens. This
information I8 supplemented by an advisory
service that is frea to all subacribers. Any
Problem you encounter that is not answered
n the book or magasine will be answered by

Iln_ernoml jetter if gou will aubmlit it to the
echnical Service Bureau.
A Valuable Combination

For the next thirty days we will give you a
colgﬁ of "How to Bulld Yout Radio ver."’
FREE and enroll you for ali privileges of the
Technical Service Bureau at ho further ex-

. on recelpt of Your remittance of $3.00
n payment for & 12 months’ subscription for
PorULAR RaDIo. (AS an alternative offer, If
you wish the combination with POPULAR RabIO
for 7 months only—send but $2.00). In an
event, you run &bsolutely no riek as we wi
refund in ful i marc not more than satisfied

with your purc
CONTENTS

In *"How to Build Your Radio Recelver”
you will ind complete constructional dia-
grams, specifications. photodraphs and
instructions for building the following
sets. Each has been aelected as represen-
tative of its circuit because In laboratory
tests it proved the best for distance, selec-
tivity. tone volume, llmpllclt‘y; of con-
struction. ease in tuning, reliabllity and
all-around satisfaction.
A $5 CRYSTAL SET
THE HAYNES SINGLE TUBE RECEIVER

A TWO.STAGE AUDIO-FREQUENCY
AMPLIFIER '

THE COCKADAY 4-CIRCUIT TUNER
A 5-TUBE TUNED RADIO-FREQUENCY
RECEIVER

THE “IMPROVED' COCKADAY 4-CIR-
cuUIT TUNER

THE REGENERATIVE SUPER-HETERO-
DYNE RECEIVER

POPULAR RADIO
627 West 43d Street, N. Y. C.
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Offer expires March, 31st, 1927

POPULAR RADIO, Dept. 35A.
627 West 43d St., New York City

Enclosed remittance of $3.00 ls payment In full for |

s 12 months'
and copy of *How to
FREE.

subscription for POPULAR

Name.

Addr

Gty .. State

O Check here and remit $2.00 If you prefer
POPULAR RADIO for 7 months only in comblnatlon

with "*How to Build Your Radlo Recelver.”

10
ulld Your Radio Recelver™”
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22%v. $2o65

OZ=-HWprrum<sm

“HAWLEY” NEW TYPE

45 volts 25.25, 90 volts £10.00, 112} volts
$12.50, 135 volts $14.75, 15714 volts $16.80,
180 volts $19.20. Includes chemical. Noth-
ing to purchase extrn. Special sizes to
order. Easily recharged upon any current
including 32 volt systems. Any special de-
tector voltage easily had. Operates any 1 to
10tube set. Tested and approved by leading
ulhoxiti(-s. such as Popular Radio Labora-
tories, ete. Over 4 years sold on a non-red-
tape 30 day trial offer with complete refund
if not thoroughly satisfied. Further guar-
ant 2 years.  Knock-down kits at still
greater savings. Complete "'Hawley” B
Bagtery charger $2.75. Order direct—same
day shipments, shipped C.0.D.—simply pay
expressman cost on dellvery or write for my
free literature, testimonials, ete.

B. HAWLEY SMITH

315 Washington Ave., Danbury, Conn,

For All-Year Radio

SENIOR ¢SIX’’

Extreme sensitivity (2 preei-
sion stages of R. F.); low wter-
ference (complete shiclding);
cuts thru locals eclean anc
clear; smooth tuning on all
waves: wonderfully pure tone
due to its 'ruphonie Audio. . .
these qualities make the Elkay SBenior
a satisfection any month of the year
Price, $125.

OUT NOW —the new $80 Junior
“8ix.” Embodies highest grade of ma-
terinl. Designed after the most ap-
proved engincering practice—Elkay
quality thruout. Dealers, Jobbers.
Write fcr ternis.

The Langbein-Kaufman Radio Co.
Dept. P.

62 Franklin Street  New Haven, Conn.

What Radio is Doing for
Aspiring Musicians

Rapio is doing & tremendous service

to young and aspiring musicians; il is |
“discovering” future stars, no matter |
how humble their environment, in |

great numbers. From the depths of
the unknown they are being dug out,

given hearings and boosted faster than

through any other mediuni.
For example, take Jane Upperman.
Miss Upperman was unknown save

[in the little Kentucky town in which

she lived and where she sang in a little
church choir. She is tall, blond, im-
posing, of splendid stage appearance.
And she can sing, too. But for a long
time it looked as if nobody in the out-

side world would ever know of her. Then |

WBALI, at Cineinnati, “discovered” her

took her into their studio as their pro-
teg” and had her voice registered over
the air. So her fame has spread. Now
she is under the training of one of the

hest vocal masters in New York City, l

and he has been so impressed with the
possibilities of her beautiful coloratura
voice that he has undertuken to teach
her without pay and also to finance her
training in Europe.

WCCO, at Minneapolis—St. Paul,
also boasts a “find”’ in Howard Melaney
who has just guit shoveling coal on a
Northern Pucific locomotive running
between Glendive and Forsythe, Mon-
tana, He is a tenor of sueh promise
that the WCCO announcers speak of
him as “The Mountain MeCormack.”
He has always enjoyed singing, but up
to a short time ago he had no training
other than what Le could give himself
and what he could get in the church
choirs that he joined from time to time.
It took about all he could earn on his
railroad job to support his mether, his
yvounger brother, a sister and himself.
Through many a small economy he
seraped together enough 1oney to
buy a phonograph and records of his
favorite tenors. During the evenings
he could spend at honie, he plaved these
records over and over again, so that he
might study the voices and their tech-
nique and so improve his own voice.

“Then,” as they say at WCCO, “one
day last winter he burst in on us.”

That very evening Melaney was sing-
ing before the mierophone. During the
next week hundreds of applause letters
swept into the ofhee with requests for
“more from Melaney.”

But the fireman had to keep on his
job for a while. He stoked the furnuce
on his favorite engine, singing at inter-
vals from WCCO. But his name
spread fast, and before long he found
hig time mostly taken up with calls for
concerts and theatrical performances.
And it was his income from these that
finally made it possible for him to resign

| his position on the railroad and study

music in good earnest.
—RavyyMoND HENDERSON

www americanradiohistorv com

Page 31
Double
Impedance
Amplifier

True tone am-
plification
without over-
loading.

Write us
for instruction
book covering
all types of

to

Price $7.00

PARAGON
Anti-Flutter

circuits.
Prevents

“Motor-
boating’’ o

e

Price $2.00

including

three extra
PARAGON

resistors.
Output Filter
Placed be-
tween output
of set and loud-
speaker improves
tone quality and
protects speaker.

Price $5.00

Paragon Electric Corp.

Original licensees under basic Patent No. 2619592

Upper Montclair, N. J., U.S.A.
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l Handy Tools for Radio Fans: No. 11

. . 1.

RAD o anad GULE

Free 1927 Radio Guide

The big 164-pnge Barawik Guide book is
wsed by hundreds of thousands of radio enthu-
siasts. It's the handiest and most reliable radio
reference guide, and ® big money-saver. Keep
up to date by utilizing, Barawik service.

164 Pages of Bargains

Tt glves 164 pages replete with reliable informa-
tion about the newest and most advanced ldeas In
rudio development, deseribes and iliustrates the
iatest impravements. It will keep you posted on
what's up to date. It will helpxou to bulld o bet-
ter set. improve your old one and make it up to date
or buy a compléte new modern one. Every radio
set owner, amateur, beginner and_fan, should
have o copy.

Lowest Prices on Parts

It will pay you to KRet our prices for combiete
E{ans for the popular cireuits featyred in POPULAR
AD10 and other muagazines. Whenever a new
eirtuit appears for which you want eomplete parts.
write or wire us and they'll be on their way to you
quiekly. We know what parts to.send you. Blmply
Ive name of circult and we'll take care of the rest.
Ve guarantee you a big saving on every order.

Send for Free
Copy Now!

Get our new radlo cnuxlo‘i
tedany before you 8Den
another cent on radlo, Just
mail the coupon and free
copy wil! be sent you. Alsu
/ lease include name of o
1 riend interested in radlo.

WIK (0.
540-545 Monroe St.
o SR Chicago, U.S. A.
Mail This Coupon Now! For Free Copy
Name.. . ¢
Address, ... b [ ik i [

Fan. g P ——
AAATEISI 3 Ly w5 Lo o ievsovan .

THE
UNIVALVE
RECEIVER

The new single tube set giving loud spenker
volume! Design incorporates one stage high-
frequency amplification. & detector and twoe
stages of low frt‘(f“e'ﬂcy amplificatlon. Easy to
build; economical; Inexpensive to buy.

COMPLETE LiIST OF PARTS

2—Hammarlund Autocouplers......... $7.00

2—Cardwell Taper Plate Variable Con-
densers, type 189-E, .00035 mfd. 8.50
equipped with 2 Cornell Etched

&

!
Frow a plotograph wade for FOPULAR RADIG

T 1E
CeNTER Puncu

vernier Dials. 3.00
{—Karas Huarmonlk Low-Frequency

Transformer . 7.00
1—;l'hordnr2solnnlfw-l~‘requency Trans- o

Ormer. <~ atio. 2. . .
—~Carter Battery Bwitch 85 ‘ / U 2
I—Curter Buutery Bwiich o A tool for punching “starti ng” holes
1 kmlli)'%un{qi Fixed Cond o fOT drillin ane!
—ACTOVOX sica X ndenser i

with Grid-Leak Clips. .00025 mfd.. .40 RPeEEs

1—Aerovox Mlca Fixed Condenser.

0001i mfd. ., . . g .30
l—.w;o§ Mica Fixed Condenser, -
e mid.... . . .
1—Rradley Grid-Leak. 4 megohms. ... .25 HIS instrumentis made somewhat on the general style

1—Carter 8mall 81 n%l_e-Clreult Jack .26
1—Bakellte Front Panel, 7 by 15 by
3/18 inches. Traonn 2.50
1;-l ardwood Sub-pase, 7 by 14 by 34
Ach.. .
1—Bakelite Binding-Post Strip, 1 by 8
by 3/161

yd/l61in - B:
7—EbY Binding Pots, .. ....... 1.05

of thescriber. It is, however, made of heavier stock
than the scriber and instead of hand pressure being used
to make a mark, it may be struck a sharp blow with a
7—EbY Binding Pota 05 hammer tomake alarger dent in the material being marked.
1—Benjamin Vibrationicss Socket. . .15 After the positions for the holes have been pin-pricked
T SagHa with the seriber, the center punch is used to deepen them so
Complete with tube and PorvlaR " that the point of the drill will fit and a true start will be
s il ol B Tl B losdas: made in drilling. This handy tool is usually fashioned as
;:-:;::;e::‘ sy g&;}-orﬁl‘h chargen shown in the photograph, with a knurled surface running
WHOLESALE RETAIL down to a rugged point at one end, and with the other end
finished off flat and hardened so that it will withstand the

blows from the hammer.

ORISON

Electricer Supply Co. inc.
15.FAST-40™ STREET-

‘NEW - YORK - CITY

The preceding suggestions in this series were SIDE-CUTTING
PLiERS, ScREW-DRrivERs, THE HYDROMETER, THE BaTt-
TERY-TESTING VoLT™ETER, THE FILE, THE Jack KNiFE,
Tue ELecrric SoLDERiNG IRON, THE SoCKET WRENCH,
i Tare Haxp DriLL and THE ScRIBER.

www.americanradiohistorv.com
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SIMPLIFIED BLUEPRINTS

MAKE IT EASY FOR ANYBODY TO BUILD A SET

g7y AURENCE M. COCKADAY has personally supervised the preparation of Simpli-
NIFE A fied Blueprints of nine of PoruLar Rap1o’s most popular circuits. Each set consists
Fo% of three separate Actual Size Blueprints; first a Panel Pattern; second, an Instrument

word because

Layout; and third, a Picture Wiring Diagram all simplified in the fullest sense of the

The Panel Pattern can be laid on the panel and all holes drilled as indicated.
No scaling to do and so accurate there is no danger of ruining the panel through

faulty caleulation.

The Instrument Layout placed on the sub-base permits you to indicate by
pinpricks the exact location of every screw.

The Picture Wiring Diagram gives every instrument in exact size and posi-
tion with every wire clearly indicated from one contact to the other. With no
knowledge of radio symbols you can assemble every part and complete your wir-

ing with no chance of error.

Priced at $1.00 per Set

det No. 18—“The Improved Raytheon Power-
Pack” (as described in the May, 1926, issue of
Popurar Rablo).

Set No. 19—“The New Home Receiver” (three
tubes, two stages of radio-frequency-amplifica-
tion with crystal detector, as described in June,
1926 issue of PoruLAR Rapio.)

Set No. 21—“The Improved Browning-Drake
Receiver” (as deseribed in the August, 1926, issue
of PoruLar Rab10).

Set No. 22—“The LC-2? Broadcast Receiver”
(as described in the October, 1926, issue of Popu-
LAR Raplo.)

Set. No. 28—“The LC-Senior Power-Pack” (as
described in the November, 1926, issue of Poru-
LAR Rap1o.)

Set No. 24—“The LC-Intermediate Power-Pack”
(as described in the December, 1926 issue of
PopuLar Rabio.)

Set No. 25.—*“The LC-Junior Power Pack” (as
described in the January, 1927 issue of PopULAR
Ribio.)

Set. No. 26.—*“The KH-27 Receiver” (an entirely
new type of audio-frequency amplification, as de-
scribed in the January, 1927 issue of PopuLaRr
Rapio.)

Set No. 27.—“The Univalve Receiver” (a circuit
which was developed to utilize the new multi-valve
as described in the March, 1927 issue of PorPuLaR
Ranio).

Full constructional and parts details for these Receiving Sets will be found in the issue of POPULAR
RADIO indicated. Back issues of POPULAR RADIO will be furnished at the rate of 35¢ a copy

Popular Radio

627 West 43d Street Dept. 34 New York City
N e e —’_
POPULAR RAD!O, Inc., Dept. 34 Date
627 West 43d St., New York City
Enclosed is my remittance of % , for which kindly send me Blueprint Set (s) DEALERS

consisting of Panel Pattern, Instrument La_voul.und Wiring Diagram as checked below:

] Set Number 18

|

|

[

|

= ] Set Number 22
I ] Set Number 19
|

|

|

|

|

|

] Set Number 23

) Set Number 21 (] Set Number 24

] Set Number 25

|

|

|

|
o - | Write for terms

I

|

|

|

I

[] Set Number 27 on these
fast selling

Blueprints.
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THE NEW ROLA CONE

is a Speaker worthy of your Set

THB new Rola Cone Speaker with its mar-
velous laminated -armature driving unit
(an exclusive, patented feature) brings to mod-
ernradio reception a quality of reproduction
vastly superior toall previousachievements.

i Rola engineering now gives Radio an enor-
mous audio reproducing range, laboratory
tests showing effective response to frequen-

{ Rola Cone Speaker
cics from 70 to over 16,000 per second. R it

This complete range, free from objection-

able harmonics and resonances, gives rich
and full-toned reproduction at all volumes,
with perfect preservation of those delicate
tone-colorings that are so essential to fullest
musical enjoyment.

You can only appreciate the possibilities
your set possesses when youusea Rola Cone
Spcakcr.

Ask your dealer for a demonstration in your home.

Rola

CONE SPEAKERS

Manufactured by

Rola Cone Speaker

(Pedessal Type)  $32.50 THE ROLA COMPANY » OAKLAND, CALIFORNIA

LC- 1 =
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CROSLEY
1927 RADIOS

Each sct giving the utmost
in radio enjoyment at ita
price, All prices slightly
higher West of the Rocky
Mountains. All prices are
without accessories,

The 5-50—$50

Enthusiastic owners
amazing cformance a
drum  delivering  stations
leud. clear and sha cach
an almost imperceptible turn
of the drum apart. ‘\Write
station letters on drum, return
to them at will. Single drum
Station selector. Acyminators
power tube adaptability an

all metal chaasis that shields
the units from each other.
Beantifully finished. Ma-
hogany cabinet with rose gold

report

trimmings. Also made with
tube $60.
= —
1)
Lt
I f o\fvj? [
Nt
= 'L\

'*6 Tube RFL-90"
Console, $98

lntr_oduclnf the double drum
station sclector!  Crosley’s
winning non-oscillating per

fectly balanced tuned radio
set.  Includes Muslcone skill-
fuily built into exquisite con
sole mahogany cabinet of two-
tone finish to match finegt sur-
roundings. Room for bat-
teries and all accessories: go
Inches high; 30% inches wide.

Singlc Drum Control|
5-75 CONSOLE

e B S-T §

THE CROSLEY
MUSICONE

The sccret

of this biggest
speaker on the market lies
in its actuating unit.

and NOT

of the popularity

sclling loud
This
the cone shape is

the reason for its perfect re-
production of all audible

sound. BEWARE of imita-
tions, There is only one
genuine  Musicone. It 1

built soiely by Crosley ynder

mass  ‘productien methods
which makes its unmatchable
value possible,
Ultra Musicone, 3$¢.75
Super Musicone, 14.75
M usiconsole, 32.00 (pic-
tured below).
=
< |
J
- A
il '
%

Crosley scts are licensed under
Armstrong U. S. Patent No.
1.113.140. or under patent
applications of Radio Fre-
queacy Laboratories, Inc..
and other patents issued and
ending.

e

(@)

Marvelous exclusive Crosley "Crescendon”
I increase  volume on
distant stations and bring in programs en-
assed by on ordinary

and "“Acuminators"

tirely missed and
one-dial control radios.

In this 5-75 Console. Crosley again brings to
the radio public all the advanced
radio at a price within the reach of all.
sole model stands 40 inches high. The Cros-
ley Musicone is skillfully built into the cabinet.
Ample space for batteries and all accessories.
A mahogany cabinet with rose gold trimmings
makes it possible to match the surroundings

In any nome.

6 Tube Model —The 6-85-—-$85

Write Dept.

CROSLEY 1927

TS Man

foun
radios,
THE

FEATURES
exclusive — others
only in highest priced

“"CRESCENDON""

When, on ordinary radios,
ears fnust strain to catch . 2 ™ -
a station miles away, a turn —~—

of the

Crescendon on Cros- ~E—

ley radios instantly swells

reception to room

filling vol-

ume. An exclusive Crosley

feature.

16

ideas in
Con-

ALL-METAL SHIELDED
CIHASSIS

This truly great radio
achievemetit, found in scv
eral Crosley sets, furnishes
a substantial frame for
mounting clements.  pro-
duces excellent alignment of
condenaers, shields the units
from each other, prevents
interstage. improves the
stability of the gircult
increases  sclectivity  and
8aves costs by standardizing

LESS

THE CROSLEY RADIO CORPORATION
hower Croscey. Jr.. President

Cincinnati. Ohlo
Prices sligktly higher West of the Rocky Mou3tains

this phase of manufacture,
HE SINGLE DRUM
STATION SELECTOR
Nothing in radio equals the
joy or the coenvenience
gingle drum contral. Crosley
single drum control enables
you to find the stations
sought without log book or

“tuning. -
"THE ACUMINATORS’

Crosley Acuminators permit
tuning in—loud and clear
—weak stations passed over

www.americanradiohistorv.com

and entircly missed by or-

inary sinxle dial radlos. ia
tuning high powered and
local stations they are not
used.  They are an exclu-
sive Crosley fcature,

POWER TUBES
Power tube adaptability
marks the Croslcg; “5-50,%
5-75" and “RFL’ scta
This feature typifies Cros.
ley provision for best radio
reception at moderate cost.

PRESS OF WILL1AM GREEN, NEW YORK
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r:‘ﬁ'ﬂuﬂ by Actual Test

A *““proof-positive’” way
to select the finest
radio tube.

) e oy ) 9 VTP TP I Py TR

i

THE patented clear glass Zetka Pro-
cess increases amplification—there-
by giving more volume. It gives
a lower output impedance—thereby
bringing out the lower notes. It pro-
gressively eliminates gases thereby
increasing tube life.

With ZETKA Tubes that elusive DX station can
now be logged. . .. enjoyed with “local” volume
and smoothness. . .. and be always at your com-
mand.

This patented clear glass process—total elimina-
tion of “‘silvering”’—has remedied a multitude of
radio ills. Put a set of Zetka tubes in your re-
ceiver, and instantly—a marked improvement
in its performance. Tone is glorified to its per-
fect naturalization. . . . clear, mellow, non-metal-
lic. A plate voltage range of from 2215 to 250
volts (impossible, for sustained performance, with
any other 201 A type tube) gives considerably
greater power. The desired volume for every
radio occasion.

And to these unparalleled features are added—
extra tube life, hours longer of service with an
actual increase in efficiency.

You can prove the superiority of these tubes
at the Zetka dealer in your city. Ask him to
give them the Zetka-Weston meter test. Com-
pare them with any other tube in this “show-
down” test, and you'll insist on nothing but
Zetka.

YOUR SET DESERVES THIS FINER
EQUIPMENT. . . . PRICES NO HIGHER.

ZETKA

The Clear Glass Tube

*The revolutionary, new, clear glass Zetka Pro-
cess has been adapted to a complete line of
Power Tubes. Ask for the CLEAR GLASS
tube in the BLUE and ORANGE box.

www.americanradiohistorv.com
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