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C-11—1.1 Volt
.25 amp. Dry
@ Battery Det.
i and Amp.
Special Base

L8 C.12—Similar
& to C-rr with
", standard base

C-299—;3 Volts o6
amp. Dry Bat-
tery Det. and

Amp.

ADIO TUBES

‘@t FOR (LEAR ‘RECEPTION

To perfection in design are added the productive resources
and scientific skill of the great General Electric Laboratories.

~ The result—a series of Radio Tubes that give peak satis-
faction in detection, amplification, and rugged long life.

Amazing accuracy governs every step in Cunningham
manufacture. Testing is carried to extremes in order
to give to every purchaser a tube as nearly perfect as is
humanly possible.

Knowledge of Cunningham methods PATENT
and policies is the answer to the why NOTICE

Cunningham tubes are

and wherefore of Cunningham pref- [ff covered by patents dated
2-18-08, 2-18-12, 12-30-13,
erence. 10-23-17, 10-23-17, and

others issued and pend-
ing. Licensed only for

e S
FI\‘]E TYPES radio communication.
1| Any other use will be an |
C-301-A C:269°  C-300 C-11 C-1 infringement.
C-301 A—6 Volts
! amp. Amplifier ﬁ % /4‘“\
Branch HOME OFFICE Branch

Chicago 182 Second Street, San Francisco = New York
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Smoke, grime and moisture attack the outer surface of
ordinary bare aerial wire. The corroded surface intro-
duces resistance in the aerial circuit, because high-fre-
quency currents flow along the surface of conductors.
This means that ordmary aerial wire deteriorates as soon
as it is installed, and its resistance to radio-frequency
oscillations increases daily.

Beldenamel Aerial Wire is coated with several layers of weatherproof,
corrosion-proof enamel. Its conductivity does not change, because the
Beldenamel coating keeps the wire surface bright and shiny. With a
Beldenamel Aerial, your signal strength remains constant from year to
year, other things remaining the same, and does not weaken through
increased aerial resistance. Tests made by U. S. Bureau of Standards
establish the superiority of enameled aerial wire.

Get all the facts in our latest booklet, “Helpful Hints for Radio Fans.”

Read how to install an outdoor aerial and how to increase your range

Magnified Through With Beldenamel Aerial Wire. It’s free! Use the coupon.
m‘:ﬁx Dealers

Only

Other Belden Radio Products

Belden Radio Products, sold in distinctive cartons, in-
clude insulated or shielded hook-up wire, magnet wire,
battery cords, loop and litz wire, sockets, headset cords,

tips and terminals and:dozens of other items,

Manufacturing Comgany
2317 S. Western Ave. « Chicago, 111,

DEALERS! Attach the coupon to your business
Jetterhead for complete dealer information on the

Belden Manufacturing Company
2317 S. Western Ave., Chicago, Il

Please mail me, free, your new booklet
—*Helpful Hints for Radio Fans.”

Belden Line of Radio Products.

B

]

|

[ ]

g Name
|

[ ]

B

]

[

X

1

1

|

|

Address =
1

[ |

.

o)

% Tested and approved by Rap1io BROADCAST %

www americanradiohistorv com =


www.americanradiohistory.com

RADIO BROADCAST ADVERTISER

The mystery

T S i WL R G T
I:“‘ /; J"’l," /vﬂ A (A #I WV b ’ Fry” Y L"‘t‘ﬁ Y
. .'l'.;“ L { ! ¥ [} 'l-v‘;"uf
7% ,',f'I# ;ﬁ 1.',51:,14:.;“_ ',;.. ', :‘b,"'-".";’i «:,',‘,,, Iif.,ﬂf"
. i ATy 1y A b i p %
Prices on De Forest J:rj _’uf' 1) y W j: D Y e
. Vi 4 ¥ lT.‘ f f ,‘ / " " "1 Yy
D-12 Radiophones / *“vlﬁ;,,;’ e !”‘ it o e 4
; A4 ,"' W VAL ¥ / W r W/ d
Including loop, self-contained loud w It!"."‘ !T iy iy '{"v 74 g, il
speaker, four De Forest tubes, A and Ot iy A i i
B batteries, and all equipment ready i Wi J}/ , J 4l i i
to operate. r‘ | ! Ve i, il / i 2’:‘% |
With Dry Batteries "f_' ' Wi WA ) ; e l;'],, I ,»J;,l;iu';!!"*‘ "1' ,“’i‘
In two-tone gray and black [; | Wl Hiek e 1’ 1P W ; {‘ i Aﬁ‘,{ ﬂ%ﬁ;u
Fabrikoid cabinet . . « $161.20 :‘. g / [ A ! Y Iy [{)'“ iy i s g A‘{M A
4 ¥ 'y ¥ WAy / A A1AG WVH oy
In two-tone Mahogany gLy il / X iy "4," ".V“‘}:!,:”,'}-I ﬂjﬁ, / j:,; ,,;[!
cabinet « ¢ v s s o s e 176.20 l'-‘I i l‘ r"' i 7 il T o 1L 1 .:,’l""[,l."!; F}-'/ .":..1‘"7 i, ”; .
With S Ratteries i i i i WL Al i Wtf} 7
ith Storage “uteri ; (A / 71y L I i
In two-tone gray an black i % ;; / i A s 7 i v
Fabrikoid cabinet . . . $180.00 it i 7 7 / g, /
In two-tone Mahogany i gl T iy Vi } il
cabinet . . ....... 19500 ! /| / Wi
Y

"i
A 4
Yy ¥ 2104
fi/t4 /]

M A .ﬂl'{llj 4

¥ f
"‘nr

v"'" Tt r”;.’ i
"‘(' ',I WITHIA

T % ,_,;" l”"'f' ,
i "

DE FOREST RADIOPHONE

« D12 REFLEX °

FOR BEAUTY AND CLEAR REPRODUCTION

SE the De Forest Loud Speaker. It
reproduces naturally, brilliantly,
without distortion. The adjustment of
the reproducing unit assures uniform re-
sponse over entire range of audible fre-
quencies. Its hotn is shaped to retain
the full brilliancy of the original sound,

and also to add volume. The complete
unit is free from rattles. No rattles can
ever develop. Every De Forest Loud
Speaker is thoroughly tested and is guar-
anteed free from defects. Sold by author-
ized De Forest dealers only. Price, with
6 feet of cord, $25.00.

% Tested and approved by Rapio BROADCAST %
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OU sit at your new De Forest in-

strument and you ‘‘feel it out”
with a dial. Suddenly a voice thrills
out at you from the night. Its melody
is fresh, as dulcet as when it comes
from the singer’s throat— how far
away?

Whose voice is that? You do not
know at first; absorbed, you listen. It is
a mystery of the high radioways; and
the thrill of that mystery is quick
within you till you learn from the
announcer whose voice it was.

The De Forest D-12 Radiophone
offers you the whole thrill of radio—
and in an unequalled way. Here is a
complete receiver, ready to operate the
moment, practically, it enters your
home. It is the Radiophone ideal for
the beginner — its operation is so sim-
ple. It is the Radiophone for the ex-
pert — it embodies such vast technical
skill. Is it any wonder that it is con-
sidered to be as standard in its field as
is the most famous phonograph, auto-
mobile or piano in its own? The De

a voice 1n the night

Forest Radiophone is sponsored by Dr.
De Forest himself, whose great inven-
tion, the vacuum tube, has made radio
broadcasting possible. So this instru-
ment is extremely practical and simple
to operate—it is acutely selective and
very easy on its batteries. It depends
on no outside wire for results, or no
ground wire. And its four tubes do
the work of seven. Yet it ‘s sold at a
four-tube price — which is about 23
less than that of instruments that pro-
duce comparable results.

De Forest dealer near you can be
useful to you.

De Forest agents are qualified to
give you sound and practical advice
and help in radio. When you find one
you find a man who knows radio—a
man who has given us his word that
he will see that every machine he sells
is properly inspected and properly
serviced after the sale. He wants you
to get the full benefit and pleasure
from your De Forest Radiophone—
just as we do.

DE FOREST RADIO COMPANY, Jersey City, N. J.

X

DE FOREST RADIOPHONE

0 D12 REFLEX o

De Forest
DV-3 Tube
for use with

Dry Cell
Batteries.

YOUR SET DESERVES DE FOREST TUBES

THE original De Forest three-electrode
vacuum tube was the first of many
millions of De Forest tubes that have
never been excelled in quality of work-
manship, or performance. Today, as in
the past, De Forest tubes are unsurpassed
for giving volume and beauty of tone.

They are non-microphonic. They
can be used with all standard circuits.
The DV-3 is for use with dry batteries,
the DV-2 with storage batteries. They
are guaranteed against defects in material
and workmanship. Sold only by author-
ized De Forest dealers. Price, $4.00 each.

% Tested and approved by Rapio BROADCAST ¥
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SERVICE, Inc. 41 West 43rd St., N. Y. City

New York Chicago

The Roberts
Circuit

The popularity and success of the Roberts
Circuit and the rest of the series of Radio

Broadcast ‘“Knock-Out Receivers” have
been remarkable.

Fans who have built these sets have ob-
tained consistently good results.

Many radio enthusiasts, however, have
experienced difficulty in obtaining the par-
ticular parts specified in the Radio Broad-

A. J. HAYNES,
Associate, ¢ ol

Institute Radio Engineers cast articles.
For this reason A. J. Haynes has included
a complete discussion of these receivers, with descriptions and prices of

all parts, in the latest issue of

“Radio Dispatch”, issued once a month,is edited *****Radio])ispmh***** //
personally by Mr. Haynes. It is a radical depart- nclas?%:dblbdlomplrm /
ure from all other radio catalogs because it is PRSI T L ARG |/

always up to the minute.

Every thirty days, an entirely new issue of ““Radio
Dispatich” brings you details of the newest radio
developments—what they are, why they are bet-
ter, what they cost, and how to obtain them as
quickly as though you lived next door to the
largest radio stores.

Every item in “Radio Dispatch” has been tested
in our own laboratories. Mr. Haynes must ap-
prove every circuit, set and part before we offer
it to our customers.

& ; : o
Radio Dispatch” is sent free every month to oL Y wpant tel keen o
everyone interested in radio. No subscription, no ':7“/ stantly in touch with

obligation. Mail the coupon now to our nearest " / .cvery new development
= in radio. Scnd me “Radio

Here is a new publication for Radio /
experimenters.  A. J. Haynes tells

Radio fans how they can Heep up B-11
with the latest developments 1

Radio Engineering.

ADIO expervmentery Living near New York or £ /
forever comung inte our stores askng. *

srmasnis=/  HAYNES.
= GRIFFIN

.__RADIO

SERVICE, Inc.

145 W. 45th 8t
New York City

111 South Clark St.
Chicago, 1ll.

store. // Dispatch” every month.

Haynes-Griffin Radio Service, Inc. A T —
145 W. 45th St., New York / Vo [0 4.4 -1 - SO

I

+% Tested and approved by Rapio BroapcasT %
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On

Myr. Haynes has done the experimenting
Your Dealer can supply you with the parts

HAYNES SIMPLIFIED “SUPERY

e o]

]
§¥ g,

HAYNES-GRIFFIN Matched

Intermediate Wave Transformers -

By individually matching Haynes-Griffin Inter- [ L -
mediate Wave Transformers after manufac- |

g
ture, A. J. Haynes has again proved his ability ,
to bring the best radio circuits to the point | =
where they can be built by the average farn. -

The result is a gréater degree of stability, selectivity
and sensitivity. You can build your Super-Heterodyne knowing
that it will have these qualities. Mr. Haynes has done the experimenting for you.

Individual matching after manufacture overcomes the variations which are present
under even our careful manufacturing. Transformers are sold only in matched sets of
four, consisting of one In-Put and three Inter-Stage. Price $20.00 set.

HAYNES- HAYNES-
GRIFFIN GRIFFIN 7
Special Oscillator | Variable In-Put \
Coupler Condenser

For use in the Super-Heterodyne and other
{ oscillator circuits. When used with a .0005
\ mfd. variable condenser in shunt with the

0 stator windings, the broadcast wavelength
range is completely covered. Specially de-
signed to be used in conjunction with

To insure the greatest selectivity and the
best possible tone quality in your “Super”,
this mica variable condenser should be used
in shunt with the primary of the in-put
transformer. The special capacity range

ko a Haynes-Griffin Intermediate Wave Trans- | of this condenser makes it ideal for such
-- ‘13 formers. Price $3.50. use. Price $1.75.
W:‘:Iq]F ' Ask your Dealer for A. J. Haynes’ Booklet ““Super Success”—Price 25¢

4§

)
4 h ” * DEALERS AND JOBBERS WRITE TO
4yl Tested Radio Products, Inc., 27 West 60th Street, New York City
J '; National Sales Organization for

¥ Tested and approved by Rapio BroApcasT %
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TRADE MARK REG-
“Theé Perfect Broadcast Receiver”

A New Superior Broadcast Receiver

SIMPLE —  LONG RANGE — HIGHEST QUALITY
NON RADIATING — NON REGENERATIVE

Two Stages Tuned Radio Frequency, Detector and
Three Stages of Audio Frequency Amplification

" T

e ot e T

PLIODYNE 6
Front View Showing Simplicity of Control

A New Marketing Plan

Rather than sell this high grade receiver to wholesalers at $190.00 less 509
discount we are going to sell it direct to you at wholesale, saving you $95.00
and at the same time giving you the finest set that can be bought fcr twice
the amount.

Inspect the ““PLIODYNE 6’ at Our Expense

We will send the “Pliodyne 6’ C.O.D. transportation prepaid with privilege of
inspection. If it does not appeal to you as the finest medium priced broadcast
receiver you ever saw, return it to us at our expense.

Otherwise take advantage of

A Free Trial ' ‘

Accept the C.O.D. and try the ‘“Pliodyne 6’ for five days, if you are not *
satisfied in every way return it at our expense and we will return your money.

www americanradiohistorv com
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$Q5.00

Completely Constructed

Transportation Prepaid

g - * i ! - 3
e W W I —————— . |

PLIODYNE 6
Interior View Showing Compact and Efficient Design

Our Guarantee

We guarantee every GOLDEN-LEUTZ ‘“Pliodyne 6’ to be the finest
broadcast receiver that can be manufactured using 6 tubes or less and to be

satisfactory to you in every way and to reach you in perfect condition.

You take no risk whatever in sending us your order, for unless you are
completely satisfied with the receiver and with your saving you may return the

receiver to us and we will refund your money. Address

GOLDEN-LEUTZ, Inc.

476 BROADWAY NEW YORK CITY

LICENSED UNDER FARRAND AGREEMENT AND HOGAN PATENT NO. 1,014,002

NOTE:—We reserve the right to withdraw the Free Trial Offer if our Factory Production

1s exceeded. GOLDEN-LEUTZ, Inc.

www americanradiohistorv com
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Ask Any Radio Engineer What to
Look for When You Buy a Socket!

Radio experts are continually stressing the necessity of us-
ing good sockets. In some of the more sensitive circuits such
asthe Superheterodyne, poorsockets often completely destroy
results. In fact,in thousands of sets today, with scores of dif-
ferent circuits, the so called¢¢static” often mentioned, o ¢bat-
tery noises,” are in reality merely the result of poor socket

contacts—certain proof of dissi-

Minimum Dielectric pation of the feeble currents that

Capaci,ty we rely on for distant reception.

In the Cutler-Hammer Socket,

designed by the same engineers whose precision rheostats and

other radio current control apparatus have justly become world

famous, every effort has been bent toward greatest efficiency.

Custom has no consideration—and from its striking color

scheme to its novel contact construction, the design is radi-
cally new.

It embodies a minimum of both  Maximum Dielectric
insulation and metal; capacity ab- Resistance
solutely minimized without sac-
rifice of mechanical strength. The insulation materials (shell
of thin orange Bakelite and base of genuine Thermoplax) are
ideal —high in quality and dielectric strength; low in dielectric
capacity and losses. And all metal parts are widely separated,
both in the insulation and in air to conserve every last bit of
energy received.

Its contacts—the source of losses and noise in most sockets
—are of entirely new construction. Each one is a springy clip
that clinches the tube prong without strain; yet cleans it bright

These Exclusive Features
Assure Better ‘Reception

A Perfect contact. Both sidesoftube prong
cleaned when inserted——no contact or
wear on soldered end.

B All metal parts silver plated—perfect
contact for the life of the set. Silver may
tarnish but its contact resistance does
not change.

C One piece contact construction, The
binding post is NO'T a part of the circuit
—the wire tothe socket always touches
the contact strip which carries the cur-
rent direct to the tube prong—no joints
to cause losses,

D Convenient terminals for soldering—
full length to allow bending down for
under-wiring. Ears hold wire in place for
soldering.

E Extra handy binding posts—tight con-
nections with either wrench or screw-
driver,Lock washershold terminals rigid,

F Wide spacing of current carrying parts
both in air and insulation— true low-
loss construction.

G A minimum ofboth metal and insulatiop
for low capacity. Shell of thin Bakelite
—the base of genuine Thermoplax,

H The tube is held in place by merely 2
vertical motion—no twisting to separate
bulb from base.

“Built by the

1
‘

The Perfect

% Tested und approved by Rapio BROADCAST %
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whenever the tube is inserted or removed. These contacts are
formed of phosphorbronze and sz/ver plated—becausethecon-
tact resistance of silver does not in- )

crease as it stands exposed to air. The Silver Plated
area of contact is greater than that Phosphor Bronze
found.ln any other socket;andthe con- Contacts
struction is such that these feeble cur-

rents which mean so much in radio pass directly from the wire
to the prong of the tube without meeting a single joint. (7n 50
many sockets the Wwiring is attached to a binding post towhich the con-
tactstripisin turnattached below. This presents a joint Which causes
notse and losses. The C-H Socket affords perfect connection even if
the screw that bolds the contact strip in place is entirely removed.)

In this socket the tube is inserted
and removed without turning—just
pushedinand pulled out—toprevent
twisting the bulb from its base. And
the tube is held tight, absolutely rigid so that any vibration
cannot cause contact noises. Its small size and convenient
soldering terminals, too, mean a great deal in most sets for
space is usually at a premium. The Thermoplax base is only
2 18” square—scarcely more than the diameter of the tube,
and the soldering terminals extend out far enough from the
rounded corners that they may be
turned down forunder-wiring when
thissystemisused. Theseterminals
have handy ears which are bent up
to hold the wire while the solder is being applied—adding
much to the ease with which this work is accomplished. For
temporary connection,or where soldering is not used,aslotted
hex-nut is provided which securely clamps the wire against
the contact spring with either wrench or screw-driver.

No Joints to Cause
Noise or Losses

Conwvenient and

Efficient Terminals

In all it is as perfect a socket as engi-
neering skill can devise. It offers maxi-
mum efficiency and ease of installation,
coupled with an appearance that adds
much to any set. And best of all you will like the price, goc.
This socket that meets the specifications of the most exacting radio
engineer costs no more than most of those on the market todav! 1f
your dealer has not been stocked, you can be supplied direct
from the factory at list price plus 10c for packing and postage.

)

No Twisting to
Damage Tube

THE CUTLER-HAMMER MFG. CO.

Member Radio Section, Associated Manufacturers of Electrical Supplies
MILWAUKEE, WISCONSIN

Master ‘Builder”

Instruments of Guaranteed
Quality Assure Success
in Radio

The C-H 4 Ohm Vernier
Rheostat
Perfect detector tube control. Also
furnished without vernier for am-
plifier tube control.

The C-H 30 Ohm Radio
Rheostat
For control of the Y4 ampere,' UV -
201-A-C1301-A" type receiving
tubes and the *“UV199-C299™
tyve; also made in 125 ohm size.

The C-H Radio Switch
The switch with the perfect mech-
anism for providing easy controlof
the most delicate circuit without in-
troducing microphonic noises—one

hole mounting.

The C-H Variable‘ -(:}rid Leak

Mounted on the tube socket-panel
controlled. Adjustable for all grid

condensers. o

The C-H Radio Potentiometer

The potentiometer with the resis-
tance unit that does not wear

and cannot be displaced
underconstant use.

RADIO SOCKET

¥ Tested and approved by Rapio Broapcast %
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Thompson radio products are as fully
developed and as standardized in radio as
is the telephone in wire communication.
Thompson owners do not worry about
how their set and speaker will compare
with “next year’s model.” Perfection
remains Perfection. :

Thompson simplicity of operation as
well as Thompson range and power makes
it possible to receive the desired radio
program just exactly as it is given before

the microphone. Those who wish real
radio entertainment at low cost will be

decidedly interested in the Thompson
Neutrodyne Radio Receiving Set—NOW

‘$125—and the Thompson Speaker—

NOW $28.
The fully developed Thompson Radio

Products at such reasonable prices are
possible only to an organization that has
been making radio products exclusively for
many years.

If your dealer does not handle Thompson radio products, write to us

30 CHURCH STREET

for descriptive literature and the name of a Thompson dealer near you.

R. E. THOMPSON MANUFACTURING CO.
Manufacturers of Radio Apparatus for the U.S.

Armyand Navy and numerous foreign governments

FACTORY: JERSEY CITY, N.J.

+ NEW YORK, N. Y
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To combine the two most desirable things in radio—distant,
clear receptiorr at the lowest possible price—there is only one
That is a Crosley.

receiver for you.

Crosley

Head Phones
Better—Cost Less

$3.75

Radio

During the past twelve months Crosley made and sold more

sets than any manufacturer in the world, we believe.

This is

self-evident proof of Crosley Quality and Crosley Performance.

From the one tube Arm-
strong Regenerative Receiver
Crosley 50 at $14.50, the
lowest priced regenerative set
on the market, to the three
tube Armstrong Regenerative
and Reflex Trirdyn Regular
at $65—in special mahog-
any cabinet $75-—Crosley Re-
ceivers, each in its own eclass,
assure you as good or better
reception than any other in-
strument of the same number
of tubes. At the same time
they are the least expensive
sets ever offered to the public.

Before You Buy—Compare

For Sale By All Good Dealers Everywhere

Crosley Regenerative receivers are licensed under Armstrong
Prices West of Rockies—add 10%.

Send For Complete Catalog

U. 8. Patent 1,113,149.

The Trirdyn Regular has
especially come through the
summer with flying colors.
The combination of one stage
of tuned radio frequency,
with regenerative detector and
reflexed ampliflcation, has
proven beyond a doubt that
the features of selectivity,
volume, and ease of operation
can be obtained with three
tubes better than heretofore
has been possible with five
tubes. We believe no other
receiver combines these fea-
tures so well incorporated in
the Trirdyn.

Your Choice Will Be A Crosley

THE CROSLEY RADIO CORPORATION - e

Powel Crosley, Jr., President

Crosley Ouns and Operates Broadcasting Station WLIYV.

Crosley Trirdyn Special, $7‘5.00
With tubes and Crosley Phones $80.75

1120 Alfred St. Cincinnati, O

¥ Tested and approved by Rapio BROADCAST ¥
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Crosley Two Tube .

Model 51-P, $25.00 B
With tebes and Crosley Phones $36.75 -

Crosley Trirdyn Regular, $65.00
With tobes and Crosley Phones $80.75

Bt o,
3(?{_ PN
»

©
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Crosley One Tube Model 50, $14.50
With tube and Crosley Phones $22 25

Crosley Two Tube Model 51, $18.50
With tobes and Crosley Phooes §30.25

Crosley Three Tube Modef 52, $30.00
With tubes and Crosley Phones $45.75

Mail
This
Coupon
At Once

The Crosley
Radio Corp'n.
1120 Alfred St.
Cincinnati, O.
Mail me, free of
charge, your catalog
of Crosley receivers
and parts with booklet
entitled “The Simpli-
city of Radio.”
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Britain’s greatest engineers in designing
receiving equipment for his Majesty,
KING GEORGE V, chose Resistance
Coupled Amplification. None other
would do.

‘Resistance (oupled

The cAristocrat of .cAmplifiers

The Concert Halls and the Chambers of
Buckingham Palace that in years gone by
have resounded with the sweetest of melody
and voices, will find the new notes that art
and science have spun across the skies no less

sweet. The RESISTANCE COUPLED AM-
PLIFIER will render the harmony of distant
players as no other system could—even as if
the receiver were not, and musicians flung

.their symphony directly against the portiers

of the palace.

The DAVEN RADIO CORPORATION is the
pioneer in the manufacture of RESISTANCE

COUPLED AMPLIFIERS—the Royal Amplifier— -

specializing in complete sets, parts, and construction
kits. The story of auditively perfect amplification
is told in the Daven “RESISTOR MANUAL” By
Zeh Bouck. This manual contains the how-to-
make-it data on Resistance Coupled Amplifiers.
At all first class dealers.

PRICE 15c¢ CENTS

The “Daven
Super-cAmplifier
Unait
The Super-Amplifier Unit illus-
trated, of molded bakelite in
which sockets and all necessary
essentials are inserted, 1s the
most compact amplifier unit on
the market. It is the simplest
method of adding Resistance

Coupled Amplification to any
receiver.

Recommended to those who de-
sire the advantages of Resis-
tance Coupled Amplification,
but who have hesitated in con-
sideration of the perplexities of
obtaining the proper umt. All
connections 1nvisible beneath
the base.

AT YOUR DEALER’S

DAVEN RADIO CORPORATION

<<’Restistor Specialists’’

NEWARK *

NEW JERSEY

wAyEY BBy

TR TR TR L i res s =t

o e e AT T
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“The WUltimate 7844’1’0 Receiver

ONE DIAL -

THE BRANDOILA is the latest

achievement in radio. In its sim-
plicity of control, purity of tone, vol-
ume, extreme sensitivity, and clear
reception of distant stations com-
bined with its very accurate logging,
the “BRANDOLA” is far in ad-
vance of any radio receiver now of-
tered to the public.

OPERATION. As you will note
in the illustration the “BRAND-
OLA” has but one dial to adjust
—so simple, that a child of six years
can tune 1n local and distant stations
with the same ease and confidence
as .its parents. It is very selective
in its operation—a simple adjust-
ment of the one dial and you may
choose between the many programs
in the air.

The “BRANDOLA”’ may be pur- '
chased at any first class Radio

Store. If vou cannot obtain it,

write us and we will mail list of
nearest dealers.

MARK

SIX TUBES

TONE QUALITY. The newest

and most improved method of am-
plification is employed exclusively in
the construction of this wonderful
receiver. By the use of Resistance
Amplification, reception of music
has been transferred into the realms
of higher musical expression.

LOGGING. The“BRANDOLA”

logs perfectly. VWhen vou listen in,
note the position of the dial, jot it
down in your log book for future
reference. Because of its simplicity
of operation, the number of stations
yvou may listen to in one evening is
only limited by the number you may
choose to hear. The slightest turn
of the dial absolutely eliminates one
station and brings in another.

*2a92

Any Dealer will be glad to demon-
strate the “BRANDOLA” for you.
List Price $125.00
i West of Rockies £135.00
Canada $165.co

)
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You needn’t have “battery trouble”

WO things will make your enjoyment of radio
free from battery trouble. First, any good storage

battery.

Second, that excellent, simple, automatic

charger—the new silent Gold Seal Homcharger.

gqnsis

*

Such a combination means mini-
mum care and maximum results,
with no trouble at all. Then you
can use your set all you want. If
the battery becomes weak right in
the middle of a program, screw the
Homcharger plug in any lamp-
socket, snap two spring clips over
the battery terminals, and go right
on listening at full power. Leave
the Homcharger connected over-
night, and in the morning the bat-
tery is charged again.

Everybody says this is the hand-
somest charger ever seen. The Gold
Seal Homcharger is finished in

on the GOLD SEAL

REG.
UNQUALIFIEDLY
GUARANTEED

mahogany-red and gold. It hasrub-
ber feet and so cannot mar polished
floors, tables or cabinets. Safe—
approved by the Fire Insurance
Underwriters. Can’t injure any-
thing.

When buying a set, get storage
battery tubes. They give most
volume, and in many cases better
results indistance too. Make sure
the battery you buy is charged,

then you can listen in for a week .

to a month before you buy your
Gold Seal Homcharger. Price only
$18.50 complete; $26 in Canada.
Absolutely guaranteed.

FREE! Ask your dealer or send direct for our interesting
free booklet, ‘“The Secret of Distance and Volume in
Radio,”’ containing valuable information on this subject

and fully describing the GOLD SEAL. HOMCHARGER.
Insist on the Gold Seal Homcharger—ask your dealer.
The AUTOMATIC ELECTRICAL DEVICES CO.

Under the same management as the Kodel Mfg. Co.
128 W. Third Street, Cincinnati, Ohio
Largest Manufacturers of Vibrating Rectifiers in the World

% Tested and approved by Rapio Broapcast ¥
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Insiston the Gold
Seal HOMCHARGER
$18.50 at your dealer’s
(in Canada $26.)

14

Gold Seal
HOMCHARGER

Features

1—Simple; needs no care.

2—Efficient; costs about 5c to
charge the average battery,
much less than bulb or liquid
types of charger.

3—Quick; brings battery up to
full charge overnight.

4—Tapers charge; cannot in-
jure the battery.

5—Clean; no bulbs to break,
no liquids to spill or produce
fumes.

6—Dependable; adjusted and
sealed at factory.

7—Lasts forever; only one mov-
ing part, the Tungsten con-
tact, which can be replaced
at $1 after many thousands
of hours of use.

8—Fool proof; charges auto-
matically, no matter which
clip is attached to which
battery terminal.

9—Safe; approved by Fire In-
" surance Underwriters. No
danger of shock or fire.

10—Beaut:iful; sturdy metal case
finished in mahogany -red
and gold.

11—Universal; made in types
for all voltages of alternat-
ing and direct current.
Charges all radio “A’’ and
“B’’ batteries, and automo-
bile batteries.

12—Quiet; its faint hum cannot
be heard in next room.

13—Unqualifiedly guaranteed.

14—Popular price—sold every-
where for $18.50; in Canada
$26. Complete, no extras
to buy.
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Again Insuline leads In the
newest development in Radio
panels—the Frieze Finish. Entirely
distinct and unique. The frieze
finish has met with immediate ap-
proval everywhere.

No scratch can possibly show on its artistic sur-
face. There 1s no glaring lustre to become
smudged and dull.

Made of the same famous moisture-resisting
Insuline. Itisimpervious to all varying weather
conditions.

Protect and Beautify your set—Specify

Frieze Finish Insuline
(This finish in black only)

The New
FRIEZE FINISH other Insuline panels made in mahogany, black and anii-

capacity.

Write for Literature, Prices, and Samples.

% RADIO PANEL AND PARTS CORP.

(INSULATING COMPANY OF AMERICA)

59 WARREN STREET NEW YORK
WESTERN BRANCH

INSULATING CO. OF WISCONSIN, Madison, Wis.

DON’'T SAY JUST RUBBER—SAY INSULINE

% Tested and approved by Rapio Broapcast v
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Branston Announces—-

Three Stage Long Wave R. F.
Transiormers No. R-200
Contains three perfectly matched long
wave transformers each designed to
give highest voltage amplification per

stage without distortion.

PRICE $13.50

Twin A. F. Transformer No. 204

Two carefully designed A. F. Trans-
formers in one unit, giving all the
amplification possiblc, with wonderful
tone reproduction throughout the mu-
sical scale.

PRICE $8.00

Single Stage Long Wave R. F.
Transformer No. R205

Gives highest amplification on long
wave or Supcr Heterodyne circuits.
None morc cfficient at any price.

PRICE $4.50

No. R201—T.ong Wave Tuned R. F.
Transformer ...... . - 1

No. R203—Spccial Tuned Coummfz
Transformer .......0c0.... $4.50

Short Wave R. F. Transformer
No. R202

Efficiently designed Short Wave R. F.
Trancformer with self-supporting eoil
windings. Will function with maxi-
mumn amplification over entire broad-
cast wave band. Excellent for your
leflex Set.

PRICE $4.50

S —— :Zii
ii BRANSTON KIT No. R-199 ||
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i el rms A BRANaTDN,hc o TRafam N Y. |

£y 8 $s A2 Phower Prags ey v ovy Bitdis Feompats Teambrrooet st
I i} 1 ke B3D KparaBy deriyemd oy i sanghy spsectirt Radac Foa
H e

sy Tevman i

f . CONSISTING OF ! '

$50, 1508 Sipuaind Bromet Bk Foe o Dol
£ e R Foox Raye ,t:»t’m\m Traachrnsas Unkt,
b

ave wincons o

H o R 202 Short Waws Kot £ s9mont - ranshamecy % ]
i

Eight

= e AR S L T I T s B R

813 Main Street

Matched

Transformers

335.00

New Super Transformers

and New Kit No. R199

Designed by an engineer who has specialized in Super Het-
erodyne construction. He had tried all standard makes of
transformers but none would give him the results for the per-
fected strictly loop sct he desired.

He wanted a receiver that would amplify distant stations
to the volume of a local station. This was accomplished by
embodying short wave radio frequency into the set.

Present receivers were too bulky and required eight, ten,
and more tubes. By making various tubes do double duty,
he was able to reduce the number to seven 199 or 201A tubes,
and rcduce the size of the panel required to 7”7 x 217,

In order to eliminate unnecessary detail in constructing, to
simplify wiring, and beautify the panel layout, the three long
wave R. F. Transformers were embodied in one compact unit
and the two Audio Frequency Transformers in another, sav-
ing space, permitting short leads and greatly increasing effi-
cienc

On{y two tuning controls are required allowing accurate
logging of stations.

His greatest task was designing the transformers. After a
year of constant research, he was satisfied with results—a re-
ceiver that could accomplish just a little more than others,
greater distance, greater selectivity, ease of tuning, and almost
perfect reception.

We now offer these transformers, precision built, to handle
the radio energy with superior accuracy and extraordinary
efiiciency.

Every kit is perfectly matched to the same resonant fre-
quency. Each transformer besides being tested for mechan-
ical and electrical defects is given an operation test. Every
one absolutely guaranteed.

Complete blue-prints and layouts covering Super Hetero-
dyne, Radio Frequency, and Honeycomb Coil circuits sent for
25¢ in coin or stamps. Also complete catalogue of BRANS-
TON QUALITY RADIO PRODUCTS.

Your Dealer has Branston Kits or can get them for you.

CHAS. A. BRANSTON, Inc.

Manufacturers of Branston Violet Ray High Frequency Generators

In Canada—CHAS. A. BRANSTON, Ltd., Toronto, Ont.

w Tested and approved by Rapio Broapcast ¥
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MICADONS

—condensers of fixed and
permanent capacity

You will have condensers that maintain their fixed
capacity if you buy Micadons.

These accurate Dubilier Micadons are found in
over ninety per cent of the sets made by amateurs
and manufacturers throughout the country.—
The experts specify Micadons.

The name Dubilier on a condenser has the same
meaning as the name Sterling on silverware—
highest quality.

There is a Micadon for every circuit—different
types are made for different requirements.

For free booklet showing method of soldering Micadons
in radio circuits, address 45-51 West 4th Street, New York

Dubilier

CONDENSER AND RADIO CORPORATION

% Tested and approved bv Rapio Broapcast %
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\
Are You Rich Enough to X7

Afford Poor Parts?
Why Risk Your Money? .

i
| f il

e ‘
R
N

i .
DoYou Buy for Experience _~
. . 250 mom.f. (11 Dlaeey %2
or Satisfaction? 30 mITE (3 B g
If you want to know where B-T Products stand, ask the
man who 1s using them?
We began production this Fall with unfilled orders
greater than total shipments for September, October,
L November and December of 1923,—although not 10%

of our jobbers had seen samples of our new products.

That’s Confidence.

It means that users have been satisied—that reputation
counts—and that fair treatment 1s remembered.

It means low sales resistances and
$5'00 more value in the product itself.

A

It means added desire to safe-
guard our leadership—to put out
only products that will do credit
to our name and to limit produc-
tion to what we can put out right.

If you want value received, let your
judgment be your guide —and
get busy.

Bremer-Tully Mfg. Co. *
\, 942 S. Canal St. Chicago

The ** B-T” is the first Low Loss
Short Wave Tuner. Type SW
Covers 50 to 150 meters with a
B-T 11-plate Type L Condenser.
Type 8 covers 200 to 565 meters
—no taps in either case, and the
price is $5.00

* Tested and approved by Rabpio Braapcasr sk
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At the right: Dial chart

of a Malone-Lemmon

Receiver, showing the

definite use for each C%OI\I]‘%IRMCEL CC;rI\C])'INREOL DETI.E.C IO,
dial’ and the SimpliCity After you have selected When your tuning is S::O})‘;Edmwf;ﬁ:
Of getting What yYou your station, this dial complct;’l,asligbt adjgm— ly adjusts your receiver |

want—as you want to
hear it!

—3

varies the sound from a
whusper to full volume—

ment of this dial adapts
the tone to your particu-

to get the best out of
whatever make or type

— /4

without altering tone. lar type of speaker. of tubes you prefer. i

| ). ¢
! @ ’
l \' ¢

Licensed by 1. R. M. Ine.,
under Hazeltine Patents
No.1,450,080,dated March
27th, 1923, No. 1,459,228, L f
dated April 1st, 1924, and C
others pending.

ANTENNA DIAL

This dial adjusts your sct to the length
of your aerial and selects the station.

NEUTRO DIALS
These two dials untock the neutrodyne
combination. Both tune closely ahke. 1 ’

Vemier on cach tuning didl protdes for wWtra-precise adjustment for long distance.

Note: The same station always
comes in on the same set of dial
positions. The position may there- _ ~

forebe“logged”, or charted so that
you can tune for any previously-
heard station instantly. ) g
=
b things
to all men - - -

(1) .
Th’l’s _vear and next
year” is the title of a

handsomely illustrated
booklet that goes
thoroughly into detail
about Malone-Lemmon
receivers. Every set buy-
er who wants consis-
tently good musical en-
tertainment, and every
dezler who wants to sell
a set which requires vir-
tually no “‘servicing”
should write today for a
copy.

A turn of the wrist and your
Malone-Lemmon searches the coun-
try for the program you like best!
The range is there, to get what you
want to hear. The control is there,
to cut out what you don’t want to
hear. The power is there, to flood
the room with clear, living speech
and music. And that speech and

music can be varied as you want it!
Interpret it to suit your individ-
ual taste and fancy! With the
exclusive Malone-Lemmon tone-dial,
you put your own expression into
distant music. With the exclusive
Malone-Lemmon volume-dial, you
vary the sound from a whisper to
full speaker volume, instantly.

MALONE-LEMMON

Neutrodyne N Receivers

Made by Carloyd Electric and Radio Company
342 Madison Avenue,New York. N. Y.

% Tested and approved by Rapio Broapcast vy
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The rumored Telos Kit

now ready

with refinements and features of amazing interest

Already they're build-
ing new 'I'elos sets—the
experienced fans who
firstdiscovered the amaz-
ing results Telos gets.
And the very ones who
from the beginning said
Telos was everything
they wanted a set to be
—they are the ones who
are now most surprised
at the lengths to which the T'elomonic
principle of tuned R. F. has been
carried.

Three stages of Telos tuned R. IF.!
T'wo stages of reflexed resistance
coupled amplification. Six dry cell
tubes (U. V. 199’s or D. V. 3’s) con-
suming only 6 to 8 milliamperes at
90 volts.

'T'he most distance, the most volume,
for the least upkeep! Unicontrol
(Pat. app. for), the clever device
whereby all dials turn simultaneously

lelos
«» Radio

Danziger-Jones, Inc.,
Dept. B, 25 Waverly Place,
New York, N. Y.

know all about it at once.

for rough tuning, then
separately for the finer
ad Justments.

These are just a few
hints of the surprises in
store for you in the
Telos Kit. And you
can do other things with
it, too. In the Kit you’ll
find the most detailed
mstructions for using 6
volt tubes if you prefer. You’ll find
how to use transformer A. F. in place
of resistance-coupled. You’ll find
all sorts of interesting combinations.
Yet the essential Telos instruments
for these variations of the Telomonic
circuit are all in the Kit.

There’s not a quarter enough room
on this page even to list all the
things you get in the Kit and all the
interesting experiments you can try
with them. But you can follow the
example of thousands of experienced
fans—and send the coupon below
to-day!

Your new Telos Kit sounds good! [ want to

* Tested and approved by Ranio Broapcast %
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Tuned Radio Frequenq)/

A five tube receiver that embodies every
feature demanded by the most discriminating
enthusiast for perfect radio reception. The
Melco Supreme really amazes in its perfor-
mance any time and any place.

Your dealer will be glad to

demonstrate. Ask for our %
literature. It’s interesting.

Froum P s et

¥¢ Tested and approved by Rapio Broapcast %
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IS EMAANIN

ELECTR.ICAL EQUIPMENT

T i i gt P PP T ST T

ey, L T
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The Measure of True rth

SPECIFICATIONS

Circuit: Two stages of tuned radio
frequency amplification, detector and
two stages of audio frequency amplifi-
cation. Non-oscillating.

Tubes: Five in all. Jacks provided for
cither five or four tube operation.

Batteries: Either storage or dry cells.
Cables: Complete set supplied for “A”
and “*B’" barteries.

Wave lengths: 200 to 600 meters, with
uniform eficiency of reception,
dAerial: 75 to 125 fect, single wire.

Panel: Aluminum, with artracrive
crystal black finish. A perfect body
capacity shield.

Dials: Sunken design. Shaped to fi
the hand and permit a natural posi-
tion in tuaing.

Rhbeostats » Adequate resistance for all
standard base commercial tubes.

Condensers: Single bearing, low leakage
losses.

Sockets» Suspended on cushion springs
which absorb vibrations.

Cabiner: Mahogany, with distinctive
lines and high finish. Ample space
provided for “B’* batteries.

EFFICIENT performance, attractive appearance and
moderate price are the three basic clements that com-
prise value in a receiving set, as in any other article. Trick
names and catch phrases, used to designate circuits, mean
little and often confuse the buyer. All three essentials are
combined in the Type 6-D Receiver.

Performance: Extraordinary selectivity widens the choice
of programs. In close proximity to powerful stations, the
sharpness of tuning is marked. Far distant points are re-
ceived with unusual clarity and volume. Tuning is very
simple. The three dials are closely matched at all wave
lengths, and settings are easily memorized.

Appearance: The substantial mahogany cabinct, with
distinctive lines and high finish, 1s a fitting addition to
the living room or library. The symmetrical panel layout
and interior construction bear the imprint of advanced
thought and skilled workmanship.

Price: $125.00, without tubes and batteries, creates a new
standard of value.

eEr *

EISEMANN - MAGNETO - CORPORATION
General Offices: 165 Broadway . New York

DETR.OI1 T . JA N FRAANCI1SCO CHICAGO

% Tested and approved by Rapio BROADCAST %
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BRISTOL
ONE STAGE

POWER AMPLIFIER
Needs No “C”’ Battery

Give Your Loud Speaker
A Chance

Loud speakers will not give best results unless there is
sufficient amplification.

It is not necessary to rebuild your set to secure the re-
quired amplification—here is a One Stage Unit which can
be added to any good audio receiving set of one or two
stages. In fact, any desired amplification can be had by
connecting several Bristol One Stage Power Amplifiers
together. |

This amplifier has been carefully worked out to avoid the
distortions of speech and music which are apt to mar the
performance of an amplifier with improper grid control
and transformers of inferior design. When used with loud
speakers of the better class, and particularly with the
Bristol Audiophone, music and speech are reproduced
without any distortion that the ear can detect.

Write for Bulletin No. AH-3011.

Made By

THE BRISTOL COMPANY *
WATERBURY, CONN.

¥ Tested and approved by Rapio BROADCAST ¥
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Soft, Mellow Light

You attach the light cord to any
socket and switch on a soft glow-
ing light. Then and there you
will be convinced that you have
the most beautiful library lamp
money can buy.

This Amazing New Twin-Fea ture

" Light globes /,_TLVD{ﬂrzlor &

P Heal the air §
sz which the /4

Special bud

g}almxg ulut

Clear Resonant

Radio Tone

Simply attach the Radialamp in
place of the head phones. Then
switch on your Radio set. Instant-
ly the room is flooded with music
so amazingly clear—so flawlessly
resonant—you will wonder that
any Radio loud speaker can give
such perfect reproduction. NoO
extra batteries—nmo adjust-
ments,

RADIO LOUD-SPEAKER

HERE have been ‘“horn
Tt)pe loud speakers, box

loud speakers, cabinet loud
speakers—but never before in the
history of Radio has there been
such a sensation as the RADIA-
LAMP. 1t is a loud speaker.
It is a library lamp. Also it is
an indescribably better loud
speaker, from the perfected unit
in the base, to the taut parch-
ment shade that gives 1t the
flawless, human tone resonance.
And it is an incomparably more
beautiful lamp, from the artistic
cast metal stem to the light-mel-
lowing shade made of specially
selected parchment.

Two Superior Features
For the Price of Either

As a loud speaker alone compare
the RADIALAMP with any of
the old type horns. Examine it

RAD

TRADE MARK

carefully—see the
latest scientific
principles that
make it a superior
Radio Horn. From
the loud speaking
unit concealed in
the base the tone is
amplified through
the tapered tone
chamber to the
“sound mirror’ in
the top of the shade.
Here 1t 1s deflected
into the parchment
shade through the
warm air which 1is
kept at a uniform
heat by the light
globes.

DEALERS

You Can Cash In On
This Radio Sensation

Put this beautiful lamp
and radio horn on your
counter and sell it for the
price of either a good lamp
or loud speaker—both for
the' price of one. Put
it into the window. See
the radio fans collect—
watch them streamn in to
ask questions, see t"em ad- -
mire the beauty of the lamp
~—especially when it is
lighted and they can appre-
ciate the soft, mnellow light
as well as hear the perfect
tone reproduction. Thou-
sands are buying Radialamps
in New York. It will make
just as big a hit in your
city. Write for further in-
formation.

light. You can put it in another
room—if you wish to. Easily
connected by a long wire to your
receiving set.

Step in to your dealer to-day—
see the RADIALLAMP for your-
self—you will be won over in-
stantly by its astonishing beauty
—it will positively add to the
grace and charm of the already
lovely furnished home. As an
art piece—you will see that it is
in a class by itself, and the price
—the RADIALAMP is a su-
perior lamp and loud speaker
for the usual price of either one.
If your dealer hasn’t it, just fill
in and mail the coupon. It will
bring you complete information.

Radiolamp Co.

Dept. 911
334 Fifth Ave.,New York

IALAMP

LOUD SPEAKER

The sound waves are intensified by the
warm air which greatly increases the
purity of the tone. Even if you already
have an old-type loud speaker you will
also want the RADIALAMP for its
beautiful music and its excellent reading

On Sale at
Leading
Radio Stores
Everywhere.

Radiolamp Co., Dept. 911,
334 Fifth Ave., New York

Please send me at once complete informa-
tion about RADIALAMP loud speaker.

LY 1+ LT
Address . ..ou vttt e e teeaa e
I City Lotate. i,

% Tested and approved by Rapio Broapcast %
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In the center of
the stage—

AMPLIFYING
TRANSFORMER

STANDARD of EXCELLENCE

for audio : e ' ampliﬁcation

TRADE MARKREG.U.S PAT.OFF.

—for first stage of amplification, AmerTran AF-6
for second and higher stages, AmerTran AF-7

When you listen to a receiving set that reproduces a clear, full, strong

tone—the lower orchestral notes as well as the higher register, with
precise articulation of the human voice, including the elusive sibilants,
the chances are 100 to 1 that the transformer is AMERTRAN.

Twenty-three years’ experience is built into the AMERTRAN—experi-
ence running back to the pioneer days when we built the large trans-
mitting transformers for the Marconi Company’s first commercial
transatlantic wireless communication.

“Improve your set with an AmerTran”

Price, either type, $7. At your dealer’s
AMERICAN TRANSFORMER COMPANY

“Designers and builders of radio transformers for over 23 years
181 Emmet Street, Newark, New Jersey

¥ Tested and approved by Rapro BROADCAST %
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) {
No phonograph parts to
; be removed—Drop sound-
I G . l h ; box needle on Dulce-Tone
" Get directly at them | . .
o L $ 1 0 makes your talking machine
E g Are the contocts in the sockets of your radio  :%; the finest of loud-speakers.
= set easily accessible for ordinary and neces- )i Link your radio to your talking ma-
{g sary cleaning ? _ .4 chine with a Dulce-Tone. Reproduce
1 WWith Na-ald De Luxe Sockets in use you ?@\3 radio broad-casting with deep, rich
; need neither sandpaper or an extra reach to A clarit Small, uncobtrusive. con-
”'7'1_ keep contact strips and tube terminals bright . . y.t D ’ . ’ 1
= and clean. . ki, venient. oes not require remova
iy Just rotate the tube three or four times. - of any parts. A separate device—
| ] Instantly the dual-wipe laminated contacts G NOT an attachment. $10 complete
?“g remove corrosion, making a bright perfect v 4 at radio and talking machine stores,
f{/'! connection. This action is on the side of 7 or direct, if unobtainable locally.
the tube terminals away from the soldered 53 :
P Y% L 1 %
gﬁ";! ends. It’s the contact that counts. ) THE TEAGLE COMPANY
! Make your Superheterodyne set free from o i 1125 Oregon Ave. Cleveland, Ohio
socket trouble by using Na-ald De Luxe %
Sockets. 5
Sockets and panel mounts for all tubes. e u ce ot on e
Prices 35¢c. to 75c. Send for catalogue. I;f : R:ldm Tallunﬂ 1"'r‘[3chlnl: Speiker
: |
., ALDEN MANUFACTURING CO. b
Dept. B Springfield, Mass. |
tf'((
5 ., b
P Pian
I "{4 // : | [ It 7]
-/ VAR / { ’ Low Loss, Grounded Rotor
! = L€ e I i
e . o : £
, )~ ¥ CONDENSER
% i }%
i3 2 i.
i Keep 4
(I Contact s‘%g 5
&4 f"
v
Cardwell is the original Low Loss, rotor grounded
condenser. It is a significant fact that of all the
various kinds of radio apparatus on the market
to-day the CARDWELL CONDENSER is the
ONLY unit which is recognized by engineers and
technical Editors of National prominence as the
ONE best.
A Posicard brings you an
Education on Condensers.
Allen D. Cardwell Mig. Corp.
81 Prospect St. Brooklymn, N. Y.

Y Tested and approved by Rapio BrROADCAST
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Adopted by Leading Manufacturers

Manufacturers

who desire to build quality
into their products and who
insist on speed and economy
in their plants should write
our nearest office for com-
plete information on Spauld-
ing Bakelite-Duresto.

Factory: Tonawanda, N. Y.
Sales Offices: Warehouses

484 Broome St., N. Y. C.

659 W. Lake St., Chicago.

141 N. Fourth St., Phila.
15 Llkins St., Boston.

310 E. Fourth Street, Los
Angeles.

171 Second Street, San
Francisco.

509 First Nat’l Bank Bldg.,
Milwaukee

HE unqualified endorsement of these leading radio
A manufacturers is in itself the greatest recommenda-
tion of Spaulding Bakelite-Duresto quality.

These men know bakelite. They know quality depends
solely upon manufacturers. They know by actual ex-
perience that Spaulding Bakelite-Duresto panels possess
high dielectric properties and great strength; that it drills,
saws, engraves without chipping; that it will not warp;
that it retains an everlasting lustre.

For efficiency and lasting beauty, you should use Bakelite-Duresto.

Your dealer can furnish standard sizes, individually packed, special
sizes to order. Look for Bakelite-Duresto panels on the sets you buy.

Write nearest office for descriptive circular

SPAULDING FIBRE COMPANY, Inc., TONAWANDA, N. Y.
o |

Panels—Sheets—Tubes—Rods

% Tested and approved by Rapio BROADCAST Y
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l
PYREX_A/[-Weather Insulators |
X  DON'T “FISH”
‘ _ff_‘, ) Antenna collect mighty FOR STATIONS
& @ / little radio energy at best.
S Z=> If the antenna insulators

are leaky of course you can’t
get distance or good re-
ception.

L :
R e

g 4
{

{

-

; -\ 12 Reasons For
{ / PYREX

. &> Antenna Insulators

1. Give stronger signals.

2. Bring in greatest distance.

3. Insure no leakage losses.

4. Have strain resistance over 450 lb.

5. Have super-smooth surface.

6. Collect no dust or soot.

7. Rain can wash thoroughly.

8. Absorb no water.

9. Retain no surface moisture.
10. Small phase angle difference (0.25°)
11. Madestrongertostandroughhandling.
12. Used by the Navy and other Govern-

ment Departments.

PYREX Antennalnsulators are used under sever-
est conditions by United States Coast Guard Ser-
vice. Their phaseangle differencedoes notchange
appreciably with various wave lengths. Their
structure is continuously uniform, not relying
on a glazed surface for insulating properties.

To insure best results make sure your set is

equipped with PYREX Broadcast Antenna In-
sulators. Retail at 45¢.

Inquiries from jobbers invited

CORNING GLASS WORKS

Industrial Division
CORNING = - -

NEW YORK

T ""ﬂg‘

KEEP A RECORD OF
YOUR DIAL SETTINGS
SO YOU CAN GET THEM
“WHERE THEY ARE.”

ISTEN-I

RADIO RECORD

REG. U. S. PAT. OFF.
THE ONLY ‘“LISTEN-IN’’ BOOK

Flexible cloth binding. Goid stamp.
ing, 160 pages. Printed on Bond
Paper. Contains introductory arti-
cle “How to Receive Radio Broad-
cast,” by Lloyd C. Greene, Radio
editor Boston Globe. Many Radio
Hints and Tips. Complete list of
Broadcasting Stations and double
page map of United States.

LISTEN-IN

PUBLISHING CO.

117 MAIN ST.
CAMBRIDGE, MASS. .

PRICE
75 cents

At Your Dealer’s
or Sent Prepaid on
Receipt of Price

——

| e, |
R e e e o e

The Latest and Greatest
Charger Achievement

THE SILENT

ANC
*  sleencEp

The latest development, by L. E. France, pioneer
inventor and creator of the successful F-F Bat-
tery Chargers. This new charger embodies a
new application of the push-pull principle, and
eliminates all possibility of sparkling contacts.

No bulbs, no acids, no fumes,
= no sticking contacts, no criti-
cal adjustments.

Charges 2, 4, 6, or 8 volt bat-
teries at 5 Or 7 ampere rate,
also up to 120 volts of B bat-
tery IN SERIES at a desired
varying rate — an exclusive
feature. No wires to change—
simple — quick — convenient.

Price of the Super-Charger,
$22.00, west of Rockies, $23.00

. JVrite for literature and

Al name of nearest dealer

THE FRANCE MFG. CO.
10327 BEREA ROAD CLEVELAND, OHIO

Offices and stocks conveniently located
throughout the United States and Canada

% Tested and approved by Rapio BroADCAST %k
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All Parts Complete for the Series of Wonderiul

KNOCK-OUT RECEIVERS

Save Time! Save Patience!

Deal with a house which specializes in what you want.

Get

the parts complete for the One, Two, or Three Tube Knock-Out Receivers, including the R. B.
Booklet of instructions, described by Radio Broadcast, (price 50c, or free with order,) from

“The Radio House of Friendly Service.”

Headquarters for Everything Needed for the Entire Series—

and anything else usually wanted to build or equip any other set.

One-Tube Knock-Out

I have received KFI, Los Angeles, five nights in suecession,
standing every word spoken and the music with extra good volume.

under-
Oon

two occasions, have been able to use the loud speaker.” B. R. LINTON,
HAPEVILLE, GA.

We Give You—
1 Cabinet, 7x10; 1
Panel, 7x10; 1 Base-
board, 61%x91% ; q
Binding Posts; 2 Rad-
ion Dials; 1 Jack, Fil-
ament Control; 2 .0005
Condensers; 1 Crystal
Detector; 1 Transform-
er, 5-1; 1 Socket; 1
Amperite and Mount-
ing; 2 Bakelite Tubes;
Varnished Tubing; Bus
wWire; Magnet Wire; 8§
Switeh Points.
14R39 Parts as hsted.
ular price $26.55

——= Postpaid

$20.62

Reg-

Three-Tube Knock-Out

““It is very satisfactory;
C. W.

in fact, it has greater volume than 6- or 7-

tube heterodyne.”’ TOLLNER, NEW YORK.

Molded

7x14;
Binding Posts; 2 .0005 Condensers; 1 6-oh'm Rheostat; 1 30-ohm Rheo-

1 Cabinet, Tx14: 1 Panel, 1 Basehoard., 61%4x13%; 8§
1 Transformer,

stat; 1 Bradleymeter; 5 Turney Coils; 2 Radion Dials; T
.0025

5-1; 1 Socket; 1 UV-199«Socket; 1 .00025 Grid Condenser;
Condenser; 1 415 volt ‘‘C” Battery; Bus Bar: Spaghetti.

14R32 Parts as listed. Regular price $40.25
$33.17

Postpaid

Read What This Expert Says:

““I have bhuilt about 60 sets of all types. Have huilt four Knock-Out
Sets and with nine sets now, in the presence of super-heterodyne, neutro-
dyne, 6-tube R. F. and others of the best types, I truly think the Knock-
Out is the most satisfactory all around set i have ever built or tried.”
SPENCER CARLTON, M. D., NEW YORK.

It’s Easy to do Business with Us.

Every Article and Every Transac-

tion Guaranteed to be Satisfactory.

Quick Shipment.

Goods Subject to Examination
before acceptance, if desired.

We Pay Transportation to any P. O.
or shipping point in the U. S.

No money in Advance, unless you pre-
fer to send with order.

Letters Answered Quickly and
Intelligently.

Radio Questions Answered Free
and without obligation.

Two-Tube Kneck-0ut

““T have very distinetly heard on the ’phones
the program of KGO, Oakland, Calif. My log
shows many stations of 1,000 miles or more.”
J. . CHARBONNEAU, MONTREAL, CANADA.

1 Baseboard,

1 Cabinet,
Fila-

61%x13% ;
ment Control;

7x14; 1 Panel, 7x14;
6 Binding DPosts; 3 Jacks,
1 20-ohm Rheostat; 1 .0005
Variable Condenser; 1 Crystal Detector; 1 Bal-
lentine Variotransformer; 1 Radion Dial; 3
Sockets; Bus Wire; 3 Shermatran Transformers.

14R44 Parts as listed. Regular price $44.75
Postpaid $35.86

A Favor Please? In answering, will you b
30 obliging as to add the names of several friends
anyichere, whom you belicve will soon want radi
noods? This will be a Lindness to them and to
us. Thank you for your courtesy.

Order Direct From This Advertisement—Quick Shipment!

------------------- ¢

Special!

We are organized specially
to help you, and are sure
you will find it pleasant to
deal with wus. Will you
please give us a trial?

Dept. 688Y

...............................

Liberty Mail Order HoilSé

The Radio House of Friendly Service
106 Liberty St.,, New York

www americanradiohistorv com
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() A STANDARD
B of Quality =

' Knights of Old once fought bﬁ-
' to maintain a standard of |} 4
honor, often battling );
against great odds to pro- %’é
tectand uphold theirideals. =
To-day that same un- |5
wavering ' spirit of honor
and superiority predom-
inates in the production
of Tower’s Scientific Head-

sets.
WORLD’S GREATEST

NLY Government
licensed radio opera-

tors are allowed to test and
approve Tower’s Scientific
Headsets, thus guarantee-
ing uniform tone quality.

If your dealer cannot supply you, order direct \
' by post card, and we will ship immediately Parcel
Post, C.0.D. Address Dept. I for quick service.

The Tower Mfg Corp.

98 Grookline Ave,Boston Mass. ,*;'WEJ%
Bl oL Stientific ol

% Tested and approved by RaAp1io BroapcasT %
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ARTHUR H. LyNcH, EbpiTOR
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The Tube means
usic or Noise

" Ao S WIm e

All Radiotrons now
reduced to $4.00

It isn’t a genuine WD-11
unless it’s a Radiotron.

It isn’t a genuine WD-12
unless it’s a Radiotron.

It isn’t a genuine UV-199
unless it’s a Radiotron.

It isn’t a genuine UV.200
unless it’s a Radiotron.

Itisn’t agenuineUV-.201-a
unless it’s a Radiotron.

*

Thissymbol
of quality
is your
protection

233 Broadway, New York

Radiotron

WD-11

Buying anything but the best in vacuum tubes is like
trying to run a car on gas that is half water. In radio,
everything, in the end, depends upon the Radiotrons.
You can put perfectly good Radiotrons in a poorly
made set—that’s true. But the point is that the very
finest receiver made can be no better than its tubes.
This is no new or startling announcement. Everyone
knows it. And that’s why, at the radio counter, you
see each man pick up a Radiotron and look at the base
for the word “Radiotron”, and at the glass for the
“RCA” mark. For best reception—real music—nothing
short of the best in tubes will do.

Radio Corporation of America
Sales Offices* Suite No. 310

433 California St., San Francisco, Cal.

adiotron

REG. U.S. PAT. OFF.

+% Tested and approved by Rapio Broapcast % 17
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BROADCASTING THE UNITED STATES MARINE
BAND

At the Sylvan Theatre in Washington. The announcer of
WCAP, the station which broadcast the concert, is comfortably
seated inside the coupé with a microphone at his side. The soft
upholstery of the car makes an excellent announcer’s booth

wwWw americanradiohistorv com
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Will Radio Make the People the
Government?

Democracy Is Government by Public Opinion and Radio Broadcasting is
Bringing Politics Into the Front Parlor—Will Those Who Listen Vote?

By MARK SULLIVAN

NE afternoon during the Demo-
cratic Convention in July, a
Texas delegate remarked, “This
will cost Texas a million dollars
in its cotton crop through farmers staying
away from the fields to listen in on the radio.
But,”” he added, “it’s worthit. It’ll let every-
body know just

been compressed by the practitioners of that
most compact of arts, the headline writers
into something like: “Western Radio Fans
Listening-in On Convention, Hear New York
Hiss Bryan, and Telegraph Delegates to
Stand by Commoner.” That quickness of
response on the part of public feeling is going

- to be one of the

who’s who and
what’s what 1in
this conven-
tion.”
Whateverac-
curacy his judg-
ment may have
had about the |*
money 1in-
volved, his de-
duction about
the effect of the
radio on that
Democratic
Convention

effects theradio
will have on
politics. Coup-
led with 1ts
widespread use,
its ultimate un-
iversality, it
will work sev-
eral political
transforma-
tions. In polit-
ical conven-
tions, and 1n
evervothersort
of political dis-

was correct.
There was one
day in which
the news of it
might have

stands for.

JOHN W. DAVIS.

Democratic candidate for President, campaigning by radio.
is aiding the people to find out just what each candidate says he

Probably the most notable feature of the 1924 cam-
paign is the use of radio by all three candidates

cussion, the
thing most ard-
ently desired by
everybody who
has confidence

Radro
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20 Radio Broadcast

that his position has popular support, i1s quick
access to that public, and facility for the pub-
lic to express itself.

This increase of facility is one of the things
the radio will bring about. Popular support
existed to some extent before; and to the
degree that 1t existed, it was the most powerful
of political leverages. For the fact that
Woodrow Wilson had a political career, the
largest single contributing factor was an in-
cident at the Democratic Convention at Balti-
more 1n 1912. During all the early days of
that convention, Champ Clark was in the lead,
with Wilson a second, at one time so destined,
apparently, to be permanently a second, that
some of his advisers counseled him to with-
draw, after Clark had pushed his leadership
to the point of an actual majority. Just
about that time, however, the convention
adjourned over Sunday. During that week-
end adjournment, the convention and the
individual delegates were flooded with tele-
grams demanding that Wilson be made the
nominee. It was through this pressure from
the country that the Democrats took the
unprecedented step of refusing the necessary
two thirds to a candidate who had already got
more than half the delegates, I‘C]QCtLd Clark,
and nominated Wilson.

BROADCASTING CONGRESS

HAT is the kind of thing that is going to

be greatly accelerated by the radio. We
have already had the radio for the first time
this year in the conventions and in the ac-
ceptance ceremonies of the candidates. Un-
doubtedly the proceedings of Congress will
soon be broadcast, I think. A public that
got so much interest out of the Democratic
Convention will insist on the same access to
Congress. And Congress as a whole won’t
be disposed to deny it. There 1s already a
bill pending providing for the installation. The
bill was introduced by Senator Howell of
Nebraska. Senator Howell was one of the
very ecarliest radio zealots in America. He
was acutely interested in it and active about
it long before most of us paid any attention
to it. . Senator Howell has a scientific thread
in his training that he got from his education
at the Annapolis Naval Academy. Also,
he is a most earnest believer in the public
ownership and management of utilities that
concern the public generally. Before he came
to the Senate he was, as the manager of the
city gas system of Omaha, one of the earliest,
and possibly the most successful, director of a
publicly owned utility in the United States.

Senator Howell heard about the use of the
radio in Europe quite early, and some fhree
years ago made a trip to Vienna to study its
working in that city. He thinks strongly
that the radio should be facilitated in every
possible way as a medium between the people
and the Government. Due to his own bent
and experience, he would take an earlier and
longer step toward identification of the radio
with the Post Office, for example, than most
of his fellow senators now think practicable
or desirable. Short of that, however, there 1s
little doubt that his bill to equip the two
Houses of Congress for the broadcasting of
speeches and other public business will be
adopted. 1 don’t know of any public man
who opposes the i1dea of the maximum possible
radio dissemination of all forms of public busi-
ness and public discussion. If any of them
have qualms, they won’t state them publicly,
for they know it 1s an innovation that cannot
be stopped. Theoretically, a politician may
believe in some other form of government than
through public opinion or public emotion.
But practicallv thev know that it 1s the form
of government that is now here. And if you
assent to the principle of government by
public opinion, you must assent also to the
doctrine that the wider the dissemination of
public information, and the greater the
number of persons enabled to participate in
the formation of common judgments and
common reactions in the shape of emotion, the
more logical it 1s.

HOW 1S RADIO GOING TO BALANCE POLITICAL
FORTUNES?

OSSIBLY we shall have some erratic,

some curious and unanticipated results 1n
the fortunes of individual politicians and
leaders. There appears to be such a thing
as a radio personality. In the present cam-
paign it 1s claimed that Coolidge has it,
while Davis has not. A correspondent of a
Democratic paper, Mr. Charles Michelson of
the New York World, wrote about this:

Mr. Coolidge is no orator. There is a wire
edge to his voice, due in some degree to the
regular nasal twang of the thirty-third degree
Y ankee and in part to his meticulous enuncia-
tion of each syllable; but according to the pro-
fessors of the new art, he has a perfect radio
voice. The twang and shrillness disappear
somewhere along the aerial, and he sounds
through the ether with exact clearness as well
as softness. Mr. Davis, on the contrary, has a
voice which to the direct auditor has that bell-
like quality of resonance that doubles the
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quality of his delightful rhetoric. Via radio,
however, this muffles and fogs to some extent.
The radio was perfected just in time for Mr.
Coolidge. His adversary has all the best of it
in presence and personal magnetism. Davis
is tall, with a face that would fit in a group
picture of the signers of the Declaration of
Independence and features like an idealistic

men chatting in the ante-room, the explana-
tion they most generally give him for their
temporary retirement 1is that “Heflin is
talking.” Or they remark, “There is noth-
ing important on. Heflin is delivering the
twenty-third installment of his attack on the
Federal Reserve Board.”

medallion. Coolidge
looks shorter than he
is; his features are
sharp and give a
probably unjust 1m-
pression of peevish-
ness. Before an
audience Davis
glows, while the Pres-
ident always looks un-
happy whether he is
or not. Under these
circumstances, the

radio must be Mr. -

Coolidge’s salvation.
He doesn’t look as if
he had the physique
to stand the strain of
an old-fashioned cam-
paign—half a dozen
spceches a day and
traveling every night
for months —in the
first place, and in the
second his hard, sta-
tistical, analytical
method of expression
is scarcely calculated
to counterbalance the
unimpressiveness of

Who Is the Government?

Some pessimists like to think it is the Sen-
ate, some the House, more think the Govern-
ment is the President, and some few seem to
think it is the Supreme Court. But when
the broadcasters began sending out the
Republican and Democratic conventions,
the political observers with their ears to the
political ground began to wonder. It took
no seer to observe that the *‘peepul” were
again taking an interest in politics. And
during this campaign, very largely being con-
ducted by radio, politics is prowling right
into the front parlor.

What is going to happen? Mark Sullivan,
who contributes a political article to World’s
Work each month, and whose daily stories

from Washington in the New York Herald- -

Tribune are counted some of the most au-
thoritative and interesting in the field of
political writing, considers these questions:
—1Is Congress Going to Broadcast?
—What Is Radio Personality?
—~Can Broadcasting Replace the Con-
gressional Record?
—What Is Going to Become of the Old
Line Political Speaker>—THE EbiTOR.

As it happens, it 1S
the depraved taste of
the. writer of this
article that clevates
him to the distinc-
tion, rather uncom-
mon among news-
paper men and among
senators, of liking to
listen to Heflin talk.
Heflin is not a beauti-
ful person, but he has
two engaging quali-
ties: He has that
agrceable intonation
of the South—and he
can tell Negro stories

better than any other

man in public life. 1
would venture more
and say that Heflin
can tell more Negro
storics and better
ones than any pro-
fessional entertainer.
Heflin knows the dif-
ference between a
stage-carpentered

his appearance. So

the advent of radio
must be listed as one
more item in the total of the Coolidge luck
ordestiny or whatever it is that seems to make
things come right for him politically.

ARE OUR SPEAKERS GOING TO BE DIFFERENT?

l HAVE speculated a good deal, without
arriving at any very competent conclusions,
about what the effect of the radio will be on
Congress as a whole and on individual politi-
cians. Just what type of public speaker will
the people prefer to listen to? One of the
premier Marathon talkers in the Senate is
Heflin of Georgia. Without having measured
the lines in the Congressional Record, |
should say off-hand that Heflin is one of the
greatest long-distance speakers, one of the
most nearly ever-flowing fountains of words, in
public life. When a newspaper man hurries
into the press-room on his way to the gallery,
fearing he may be missing something im-
portant, and finds the bulk of the newspaper

Negro story and the
, true Negro story, the
kind that reflects the real soul, the habit of
thought, the way of looking at things, of
the genuine unsophisticated Southern colored
man. And Heflin doesn’t tell his stories
merely for the sake of being amusing. He
adapts them to the situation he 1s discussing
with an art that is often rather more effective
than heavy logic.

As to the soundness of Heflin’s economics,
or the high-mindedness of his political arts,
there 1s some difference of judgment. They
tell a story about Heflin. That is, they re-
peat something that Heflin is alleged to have
said on the stump in Alabama some years ago.
I never heard Heflin address an audience of
Alabama farmers in the hills far back from the
railroads. 1 should like to. For there, 1
should imagine, Heflin would be at his best.
In any event, disavowing personal responsi-
bility for the authenticity of the story, I repeat
it in the same spirit in which Heflin repeats his
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stories about Black Sam and Mollie the cook.
Heflin made a campaign for the Lower
House in the year at the beginning of the War,
when cotton was at six cents a pound. Then
he made his appeal for the Senate in 1018,
when the war-time demand had got under
way and raised the price of cotton to upward of

to the fundamental merit of the speeches and
the speakers.

A good many questions will arise about dis-
tribution of time. We have already seen
that the radio is making its own imperious de-
mands about a preferred hour. 1n 1920, before
the radio came, the two candidates for the

thirty cents a pound.
All this economic and
political history Hef-
lin 1s alleged to have
summed up to the
Alabama farmers 1n
a passage running
thus:

“You good folks,
you-all sent me to the
Lower House of Con-
gresswhen cotton was
six cents a pound, and
then you saw cotton
goright straight up to
thirty cents a pound.
Now, good folks, you
send me to the Upper
House of Congress, to
the high-up place—
you send me to the
Senate, and then you
watch where the price
of cotton will go to.”

Unhappily it was
soon after Alabama

Let the Non-Voter Beware

For this year, great efforts are being made
to bring the sluggish voter to the polls. With
radio interesting great additional groups of
citizens in the affairs of government, many
organizations are pushing a ‘““Get-Out-the-
Vote” campaign. The National Association
of Manufacturers is cooperating with the
American Radio Association to appeal to
the voter by radio and by newspaper an-
nouncement. And the Boy Scouts of Amer-
ica are going to make a personal canvass
designed to reach every voter. James E.
West, Chief Scout Executive, says in a letter
to Rabpio BroabcasT, ‘It seems to us that
this problem offers the Boy Scouts of Amer-
ica an excellent opportunity for applying its
method of ‘learning by doing’ by having
scouts make an earnest effort to increase the
voting average of their respective cities and
towns, beginning with their own homes and
neighborhoods, entirely on a non-partisan
basis.”” There are many who think that the
noticeably increased interest in practical
politics is due in a large measure to radio.

Presidency, Cox and
Harding, both timed
their acceptance
speeches for the after-
noon, because from
three to five o’clock
were the hours most
convenient for the
greatest number to
be there in person.
This year both the
candidates timed
their acceptance
speeches with a view,
not to the audience,
that could actually
be there, but to the
radio one. Eight
o’clock in the even-
ing, in the Eastern
territory where popu-
lation 1s densest,
seems to be the hour
accepted as best
adapted for the larg-
est number of radio

elevated Heflin to the —THe EbprTor.

Senate that the War

listeners. Presum-
ably, when the radio

ended and cotton de-

scended rapidly to under ten cents a pound—
which unkind reversal of fate, some members
of the Federal Reserve Board believed, had
more than a little to do with Heflin’s Sena-
torial attacks on them as the authors, accord-
ing to his theory, of the deflation of the price
of cotton.

SENATORIAL NEGRO STORIES BY RADIO?

ILL the radio audiences want to listen

to Heflin’s Negro stories? Or will they
prefer the less ornate, the less mellow and
mellifluous but rather more austerely accurate
facts and figures of a speech on the tariff by
Senator Smoot? If the radio audience has the
same reaction as the personal presence audi-
ence, it should work out all right. Last winter
the two senators whose speeches were most
certain to draw an audience to the Senate
galleries were Borah of ldaho and Walsh of
Montana. In.those two cases, the size of the
gallery audiences were in direct proportion

reachesinto Congress,
that will be the most prized hour. If it is,
there will result a change in the hours of the
sessions for the common system now, except
in the congestion at the end of a session, is for
Congress to sit from eleven in the morning
until five in the afternoon.

CONGRESS WILL BOW TO RADIO

HAT mere change of working hours will

be minor compared to complications
about assigning the preferred hour to the
speakers who will want 1it. Probably the
outcome will be a wholesome increase in the
potency of party leadership. It would seem
probable that with the radio installed, each
party will tend to gravitate about one leader
or a small group of leaders, and will tend to
give these leaders the preferred hours for the
formulation and dissemination of official party
policy. One hopes that there will not be too
much disposition on the part of the radio
listeners to give their ears to the entertaining
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speaker rather than the sound one, or the ones
chosen to give official expression of party
policy. One wonders just how it will be de-
termined what speakers the radio listeners
want to hear—and what ones they want to
“walk out on.”

RADIO NEEDS A ““GET OFF THE EARTH” SIGN

THE radio so far provides no means for the
listener to shout “Get Off the Wire!” or
“Get Off the Air!” or “Get Off the Earth!”
or whatever else it is that an irritated radio
listener should say to a politician who bores
him, or excites his opposition. Of course, the
radio listener, so far as he is concerned in-
dividually, has the most effective possible
means of giving a boresome speaker per-
mission to ‘‘take the air” in another than
the radio meaning of that phrase. All the
listener has to do is to turn his dials and put his
mind on the more agreeable harmony of a
concert. The difficulty is, that this method
lacks a certain kind of personal satisfaction.
It does not provide the listener with a me-
chanism for conveving to the speaker the

=
=

i

A TELEPHONED PHOTOGRAPH

Of the Republican convention at Cleveland. The

linking of wire photography and broadcasting has

brought the Nation in almost immediate touch with

political events. Mrs. Florence C. Porter, of Cali-

fornia, is seconding the nomination of Calvin

Coolidge. The microphoncs can be seen at the top
of the lectern

NIGHT SESSIONS OF CONGRESS

Will become very important if the legislative arm

“speaks” through the microphone, for only a

comparative few could listen during the daylight
hours

information that the listener is through with
him. It fails to give the listener that agree-
able and wholesome outlet for a surging emo-
tion that comes from rising in his seat and
marching stiff-necked toward the door. At
the same time, it has compensations for the
less combative and the more courteous. From
a radio audience vou can tiptoe your way out
without suffering the embarrassment of the
feeling that you may be disturbing your
fellow-auditors.

YOU CAN’T FOOL THE RADIO

HE fundamental merit of the radio in

Congress will be that it will enable the
public to get its information direct. At
present, aside from those speeches from men
who, because of one distinction or another,
have all their speeches printed in full—aside
from these, the public is now dependent on
the vicarious censorship of the newspaper re-
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porter. It is the reporter who ignores some
speeches, makes mere allusions to some, and
transmits extracts from others. In all this
exercise of judgment or taste, there are the
aberrations that inevitably accompany any
individual judgment. Undoubtedly one of
the chief defects of the present method of re-
porting Congress is that it lays undue em-

phasis on the bizarre, the picturesque, the

humorous, or the sensational. These, fre-
quently, are the high spots picked out of
speeches by the reporters, and therefore the
only portions of the

functioning of our American democracy, an
impediment so serious that it might be ade-
quate cause for apprehension. " In London,
the proceedings of Parliament, with compara-
tively little condensation, and with only such
cditing as makes for clarity, are printed in full
in at least three morning London newspapers.
In America we have nothing like that. The
nearest we have 1s the case of two or three
New York papers which print a few speeches
in full, and have a condensed summary of the
rest. The reason for the difference between
England and the
United States 1s not

speeches that ever
reach the great mass
of the public. This 1s
a constant and legiti-
mate occasion for
complaint on the part
of public men.

I once spent some
weeks at Carlsbad.
It was a time when
the proceedings of
Congress were unusu-
ally important, and
when | happened to
have unusual interest
in them. Again and
again, in the depend-
ence on the news-

any lack of thought-
ful 1interest on the
part of Americans in
their national legisla-
ture. Americans read
much more and sup-
port many more news-
papers In proportion
to population than
the English. The dif-
ference 1s largely me-
chanical and geo-
graphical. So far as
regards proceedings
of Parliament in the
newspapers, all Eng-
land 1s practically one

papers enforced by

city. The British

that exile in Europe,
I was impressed with
the 1nadequacy of
the information |

© Underwood & 1'nderwood

HENRY MORGENTHAU

Before a microphone in New York. Public men
welcome the opportunity to address and interest the

Parliament is in the
largest city, whereas
our Congress 1s in one

could get through the
newspapers. | recall
one day when the only news of our Congress
in the European edition of an American paper
consisted of a brief account of a personal
controversy the late Senator Penrose of
Pennsylvania had with a fellow-senator. The
only direct quotation transmitted was a bit of
caustic sarcasm.

RADIO: DEMOCRACY’S FINAL SUPPLEMENT

ITH the radio, all this will be changed.

The person who wants to listen to Con-
gress will be able to do so, and there will be
many who will want to listen. Let there be no
doubt of that. There has always been in this
country an immense unfilled demand in this
field. 1 have heard it said by a competently
thoughtful person that the absence of com-
plete reports of the proceedings of Congress in
a form and with a promptness available for
all the public, was a real impediment to the

greatly increased audience the radio gives them

of our relatively small
cities. More than
this, a London news-
paper that goes to press at two o’clock in the
morning can be in the hands of readers in the
most distant hamlet of the Kingdom before
evening. With us, California 1s some four
days distant from the Capital, and the cost
for telegraph tolls to a San Francisco news-
paper that might be ambitious enough to print
all the proceedings of Congress, would be
prohibitive.

To offset this difficulty of ours, William
Jennings Bryan and some others have re-
peatedly proposed some kind of official news-
paper that should, through the machinery of a
non-partisan Board of Editors, make and dis-
tribute an adequate official summary of the
work of Congress. That idea has been pro-
posed again and again. It has never got any-
where, for the reason, among others, that a
Board of Editors sufficiently non-partisan to
satisfy everybody is a dream impossible of
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WHEN SHALL WE LISTEN-IN ON THE GOVERNMENT?

Mark Sullivan thinks that the time is not far distant when the proceedings of Congress will be broadcast.
The average newspaper cannot give full reports of the two Houses, and the Congressional Record reaches
but a few of the people

realization. The only thing that would meet,
without criticism, what Bryan had in mind,
would be a literal transcript. We already have
a literal transcript in the shape of the Con-
gressional Record. With that, the difficulty 1s
its rather too great literalness. It includes such
immense masses of irrelevant quotations in-
troduced under “leave to print,” and so much
parliamentary minutie about resolutions and
the like, that it is forbidding, even to a
reader with the most ardent desire to follow
the proceedings of his government with in-

telligence. 1 find 1t a strain to read the
Congressional Record, and it is a part of myv
business to do so. The consequence is that of
the aggregate circulation of the Congressional
Record, which is something like thirty-two
thousand, the bulk, under the system of dis-
tribution now practised, goes to little country
newspapers as a complimentary gift from the
local congressman; and finds its ultimate
usefulness more in providing little print-shop
stoves with fuel, than in the information of the
public.

mative as it is interesting.

CAN STATIC INTERFERENCE BE ELIMINATED >
WALTER VAN B. ROBERTS has written a dis-

cussion of this much discussed subject that is as infor-
What are the engineers doing
to eliminate the present difficulties?
productive lines of experiment?
to occur from the present line of investigation?

What are the most
What results are likely
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The Ways and Means of Audio-
Frequency Amplification

Applying the Family Tree Method to a Non-Technical Treat-
ment of this Highly Important Adjunct to Radio Receivers

By JULIAN KAY

EDITOR.

HIS is the third article by Mr. Kay in the “What’s In a Name?””
series. The first article appearing last June, sorted out and classified

the various types of radio receivers in present use.
July, told the story of radio-frequency amplification.
that many new members of the radio fraternity glibly use terms of
whose meaning they have not the slightest idea.
series, each a complete unit, by the use of the unique and helpful
- Family Tree diagram, and a praiseworthy non-technicality of treat-
ment, aim to clear the radio air for those who find i1t a bit thick.—THE

The second, in
[t 1s no secret

The articles in this

HE criteria by which an ideal radio

set is measured are two: distance and

clarity. Both of these prime quali-

ties are attained through the proper
kind of amplifiers.

Preceding articles of this series have dis-
cussed the merits of various detectors, that
essential radio “ear,”” and the means of aiding
a detector to eavesdrop over a wide area—
namely, radio frequency amplifiers—were
explained. The super-heterodyne will be
cited in a succeeding article and discussed
as the most efficient combination of radio
recelving apparatus known to-day.

Radio sets are now nearly complete. One
can listen over great distances, and so far at
least, what we hear is a fairly accurate repre-
sentation of what is

plifiers derive their specific name from the
fact that they follow a detector. In other
words, they appear in the low or ‘“audio”
frequency part of the circuit. The band of
frequencies which they will be called upon to
amplify lies between about 100 and 5,000
cycles per second.

The careful construction of an audio ampli-
fier is really more important than most radio
fans appreciate. To rush out to the corner
radio shop, to grab a cheap transformer, and
to jam the parts together is not the way to
make a good amplifier.

There 1s still a morbid inclination among
certain of the nouveau radio public which
takes the indefensible form of boasting of
listening to respective sets a half dozen blocks

up the street, and the

being transmitted at
the distant station.
The final problem is
to supply “pep” in
sufficient quantity
and in such a manner
that what is heard 1s
still something like
what is being trans-
mitted.

Fig. 1 shows the
position of audio-
frequency amplifiers
in the usual radio
circuit. These am-

cation there are?

amplifier?

De You Kunow—

—Houw to judge a good amplifier?

—W hat audio frequencies are?

—How much an amplifier amplifies?
—What types of audio frequency amplifi-

—How ““quality”’ and “quawntity” both can
be secured from an amplifier?

—Why the “frequency characteristic”’ of a
transformer is important?

—W hat the function of the C battery is in an

—What a power amplifier 1s?

thrall of hearing hor-
ribly distorted music
over a distance of a
thousand miles seems
to hold many. The
fortunate tendency,
however, 1s toward
“how well”’ one hears
ratherthan “howfar”
or “how loud.”

An amplifier as the
name implies, is any-
thing that returns to
you with interest
whatever you give it.
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N

LETECTOR AUDIO
AND SREQUETCY
TUNER AMALIFILR
- FIG. 1
Audio frequency amplification

comes after the tuner and detector

A savings account, or a prize fighter incognito,
are good examples. The particular type of
amplifier in which we are now interested is a
vacuum tube affair, like most of our present
day radio equipment, and is one of the most
uncomplaining contraptions that man has pro-
duced. As long as you do not treat it too
roughly it returns to you with interest exactly
what you give to it.

The motto of a well behaved amplifier stated
in classical language might well be:

“Small favors thankfully received and
large ones granted in return.”

It amplifies, some ““an hundred fold” and
then some more.

TYPES OF AUDIO AMPLIFIERS

HERE are two general classes of ampli-

fiers in which we are interested. These
two divisions depend upon the matter of
coupling two or more together. As the
Family Tree shows, the first large group is
made up of those which are “conductively
coupled,” that is, in which the output of one
amplifier and the imput of the next are actually
connected together either by a metallic

A ——i3AL

corune BLOCKING
RIODAME <& CONLTIER GRID

LEAK

g o
e
= fe—y
T A
1||H’—J
FIG. 2

A resistance-coupled amplifier unit

conductor or by means of a condenser. The
second group depends for the transfer of energy
from one unit to the next upon magnetic
coupling existing between the two windings
of a transformer.

Resistance-coupled amplifiers, of which the
general type is shown in Fig. 2, have one great
advantage—(if properly constructed) in that
they are distortionless. On the other hand,
there 1s one great objection which has not as
yet been overcome—they require much higher
voltage B batteries for the same amplification
than do the transformer or choke coil-coupled
types.

If a choke coil is substituted for the resis-
tance, the B battery objection is partially
remedied, but the amplifier now has a “fre-
quency characteristic,” that is it tends to
amplify some frequencies more than others

A

- |C

f—‘l'l' e

FIG. 3

A transformer-coupled amplifier.
Note the use of the C battery

with a resultant distortion. This may, how-
ever, be overcame by proper design.

TRANSFORMER COUPLING

AT THE present time, the transformer is
the all important link between signals
that are detected and signals that are actually
heard. Upon its efficiency depend the quan-
tity and the quality of the music we hear.
Unfortunately, quantity and quality seldom
come in the same package, and in the case of
the usual amplifier, when you have one you
want the other and vice versa. And it is -
possible to have both.

Fig. 3 shows the customary transformer-
coupled amplifier. In this diagram, the trans-
former looks like a simple and guileless piece of
electrical apparatus—just two coils of wire on
an iron core—but as the quaint saying goes:
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The Ways and Means of Audio-Frequency Amplification
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OUTPUT  TRANGFORMER

FIG. 4
How an output transformer is used

“You haven’t heard the half of 1t.”

QUANTITY VERSUS QUALITY

THE two aspects of the amplification
problem—quantity and quality—are in-
dissolubly bound up in the transformer. The
first 1s controlled to a great extent upon what
is known as the “turn-ratio.” For instance,
if the secondary has ten times as many turns
of wire as the primary, the turn-ratio will be
ten, and at the secondary terminals will ap-
pear ten times the voltage that was applied
to the terminals of the primary.

If we use a vacuum tube with an amplifica-
tion factor of six, the overall amplification
of this combination—theoretically at least—
ought to be six times ten or sixty. Actually,
this is not realized since half of this voltage
is consumed in the tube itself.

At this point, the question naturally arises,
why not use a turn ratio of fifteen or twenty?

The answer lies in our discussion of the
second amplification problem, “quality” or
clarity, as it is often called.

QUALITY AMPLIFICATION

HE “frequency characteristic”’ of a trans-
former is a measure of how well the device
will transmit various frequencies.

When we realize that we are amplifying
musical sounds of frequencies that may lie
anywhere between 100 and 5,000 cycles per
second, and that each individual frequency
should be reproduced for us exactly as they
are transmitted, we see the value of a “flat
characteristic.”

Fig. 7 shows the characteristics of two audio
transformers, the other apparatus being the
same In the two cases. One transformer
transmits all frequencies very much alike,
while the other gives a tremendous amplifica-
tion around a thousand cycles. Such a trans-
former would not give accurate reproduction
and would probably present any soprano as
nothing better than a terrible squawk.

29

Any one can make a transformer that will
have a “hump” around 1,000 cycles. In
fact the majority of cheap transformers enjoy
such camel like humps.

The difficulty 1s to make an instrument with
a flat frequency characteristic. 1If we strive
for high quantity amplification, we must
use many turns on the secondary, and that
means a large distributed capacity which in
turn means that the high frequencies will be
lopped off and will not get through. If we
make a cheap transformer, we economize
on core and wire, and as a result the primary
has a low inductance. Accordingly, the low
frequencies are cheated.

And there you are.

To make a good transformer costs good
money and the manufacturer must compro-
mise. He is between the devil and that awful
deep sea. If he is rehiable, he makes a low
ratio coil, which keeps down the distributed
capacity and amplifies the high frequencies,
and puts as many turns on the primary as he
can afford, which brings in the bass viols and
drums, and then juggles the remainder of the
apparatus until he gets a good characteristic.

If people were willing to pay, say ten or
more dollars for a transformer, they might
get quantity and quality at once, say a high
ratio transformer with a flat characteristic,
but, in the immortal words of the prophet,

“What a pity we weren’t all born rich.”

OVERLOADING

HERE is another important aspect to
the high turn-ratio coil that deserves more
attention than is usually paid to it. This is
the phenomenon known as “overloading,”
which takes place as soon as the grid of an
amplifier tube becomes positive. Figs. 4
and 5 show one method of overcoming this
trouble which 1s evidenced by ‘‘blare”’ and
flattening of notes when an especially loud
signal comes through.
Suppose, for example, that the grid of an
amplifier is normally maintained at a negative
potential of five volts. As soon as the voltage
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FIG. 5

The way a resistance-coupled
push-pull amplifier unit is built
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ouTryT

FIG. 6

A transformer-coupled push-pull amplifier. This
type is quite generally used and produces much
volume

applied to this grid is greater than incoming
signals by five volts, the grid becomes
positive during one half cycle. The result is
that the positive and negative halves of the in-
coming signals are not amplified alike and
distortion occurs.

Here is where the C battery comes in, as
shown in Fig. 3. It serves two purposes, to
place a negative potential on the grid and
thereby to advance the overloading point,
and to decrease the drain on the B batteries.

It is worth while to note at this point that a
high ratio transformer with a hump near
1,000 cycles may overload at that point only
—which may explain some of the wondrous
squawks that occasionally greet us. Often a
horn has a resonance point in the same neigh-
borhood as the hump of the transformer, and
what a wicked racket these two phenomena
may produce!

Listen to any of the cheap horns that hang
outside the average dinky radio shops, and
then judge for yourself, if you can still think
after the experience. '

Another method of eliminating distortion
due to overloading, is to use large tubes, say
a Western Electric 216-A, and then more C
and B battery voltage. Or, a push-pull
amplifier of the resistance, or transformer-
coupled type, as shown in Figs. 4 and 5. A
resistance-coupled push-pull amplifier, which
has no frequency characteristic and also quit:
a power capacity because of the push-pull
feature, makes a good last stage in such an
amplifier unit.

HOW MUCH AMPLIFICATION HAVE 17

HE overloading limit, then, is the input
voltage at which the grid goes positive.
This point is controlled by the kind of tube,
the C battery, and the turn-ratio of the coup-
ling transformers.
In general, the following rule may be a safe
one to follow:

Any signal that can be heard with the
phones plugged into the detector circuit will
overload the last stage of a properly con-
structed two-step amplifier using “five-to-
one’’ transformers. Fig. 7 shows exactly
what this means..

Suppose each tube has an amplification
factor of 6, and the turn-ratio is 5. Then the
overall amplification, taking losses into ac-
count, may be around 150. An alternating
current then flows in the plate circuit of such
an amplifier which is 150 times that which
flows in the detector circuit. If only .006
volt alternating current exists in the de-
tector, then we must use about ¢ volts
negative potential on the grid of the second
amplifier.

POWER AMPLIFIERS

SO FAR, we have spoken only of “voltage
amplifiers.”” Now, then, what is a
power amplifier? One hears the term very
commonly used. Now it is power that runs
our loud speakers, not voltage alone, and
power is usually represented as the product
of a current squared and a resistance. For
example, if the resistance of a loud speaker
element i1s 1,000 ohms and we have .oo1
ampere flowing through it, the power

P =1,000 x (.001)%2=.004 watts.

That means that an amplifier that is to
deliver music for a large hall must have a
comparatively large plate current output.
This means large tubes with large plate
currents, for it is the fluctuations of these
plate currents that actuate the receiving
device.

The last stage of a good amplifier may well
be a power amplifier employing a low ratio
coil, say three to one, and a large tube such

) GOND TRANSFORMER

_POOR TRANSFORMER

AMPLIFICATION

FREQUENCY CYCLES
1 | ) 1 J

1000 2000 2000

FIG. 7

A curve which shows the difference between a good
audio-frequency transformer and a poor one. As
the curve shows, a good audio transformer should
amplify well over the entire range of audio frequen-
cies, an_end extremely difficult to attain
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as the Western Electric 216-a.  Better still is
the push-pull already described in Rabpio
BroapcasT which has a very high overloading
limit and a larger power output.

If one is to listen-in after the first stage of
audio-frequency amplification, the high ratio
coil should come first, but if a horn is to be
used at all times on the second stage, it matters
little the order of the transformers. If there
is enough voltage to overload the last tube,
it will take place regardless of whether the
high ratio coil i1s in the second stage, or

whether the coils are switched. The ampli-
fication is there in either case.

As stated previously, the ideal arrangement
would be a single stage of resistance coupling
followed by a push-pull amplifier with plenty
of B and C battery. Finally should come a
good loud speaker, usually coupled to the
amplifier with an “output” transformer.
Neither of these two stages of amplification
would introduce noticeable distortion, and if
a good horn 1s used, reproduction should be
as faithful as is normally possible.

R ..,

HE worst of all idolaters
7117(: zealous radiolaters
Who wreck the peace of erstwhile
happy bomes
With drool of variometers,

Detectors, galvanometers,
Antennae, switches, batteries, and obwms.

Their eyes devoutly glistening,
They'll sit for ages listening
With clumsy rubber muffs upon their ears,
And bhail the shrieking mordancies
Of far-away discordancies
As though they were the music of the
spheres.

They’ll stand for prosy summaries
And monologues and mummeries
Of folks you couldn’t wheedle them to see,
The rant of revolutionists,
And awful elocutionists,
Because they come from Newark, XYZ.

S 0001000 0 AR T 0000000000000 00000000 00NN 0TSRRI T U i
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RADIOLATRY

By “ARTHUR GUITERMAN

(Reprinted by permission of the author from his The
Light Guitar, copyright, 1923 by Harper and Brothers)

They’ll take the driest serial
So long as 1t’s aérial;
They’ll take the saddest sentimental gush,
The ambient may squeak to them;
But if you dare speak to them

The only sound you’ll get from them is,
“Shush !

In Nome or sweet Lafcadio
There’s no escape from Radio!
Then, since you cannot dodge the atmos-
phere,
My songs skall cheer or trouble you
From station pPRw,
Because, at least, I’d rather talk than bear!

EPILOGUE
(With the kind assistance of Mr. Longfellow)

[ breathed a song into the air;
That little song of beauty rare
Is flying still, for all I know,
Around the world by Radio.

00O 00000 01000 DM IR 0
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Courtesy .dmerican Architect
THE WINNING DESIGN FOR THE PARIS PRIZE

Of the Society of Beaux Arts. The problem set was the design of a transportation institute, devoted to

the study of all means of transportation. The institute was to contain experimental laboratories, museums,

and a hall for experiment with current inventions. The plan illustrated is the work of H. K. Beig, of the

Armour Institute of Technology, Chicago. The feature of the plan is the great central mast which is

designed for a radio station and a mooring mast for aircraft. Mr. Beig’s application of a radio tower to a
large building is an unusual piece of design

THE MARCH OF RADIO

President, Institute of Radio Engineers

[nternational Revision of Wavelengths is Necessary

E HAVE just received a copy of any kind of a set tuned-in on the lower wave-
a letter written by Alfred M. lengths of the radiophone channel. And how
Caddell, Secretary of the Amer- unnecessary much of this traffic seems. The
ican Radio Association, which power used is frequently enough, it seems, to
is an illustration of the good work this organ- reach to Chicago even though the traffic 1s

ization 1is carrying on. being carried on over a span of perhaps fifty
As we have repeatedly stated in these col- miles.
umns,, the amount of spark interference en- The boats of the New England Steamship

countered in the broadcast range is certainly Company have frequently been the culprits
more than is necessary. Dot and dash in the matter. They sail from New York and
signals, with lots of power, come in on almost  ashort distanceup the New England coast,and
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they surely seem to have lots to say over the
radio channel. Naturally the authorities
the steamship company think that this traffic
fsimportant. In this case, it seems that their
opinion cannot be considered very seriously
in view of the hundreds of code-reading lis-
teners who hear everything said by their
ships. Many of these listeners know the code
and the proper procedure for carrying on radio
traffic perhaps better than their own operators.

The tone of Mr. Caddell’s attitude toward
the steamship company is well shown by the
following paragraph from his letter.

Undoubtedly you know that there is a national
regulation that specifies that all communication
must be carried on with the least possible power,
but qualified observers who have logged this Long
Island Sound traffic, report that your operators use
a . considerable. excess of power. And this, com-
bined with the obsolete spark system employed
results in a very 'toarse, poorly tuned signal
that7blankets the upper scale of the broadcast
wavelengths and”hashes up the finest programs.

In his answer to Mr. Caddell’s letter, C. ].
Pannill, General Manager of the Independent
Wireless Telegraph Company, which con-
trols the offending ships, disclaimed responsi-
bility for the situation, stating that it was a
question of wavelength assignment only, as
the 600 meter (calling wavelength) and 706

4

meter (traffic wave) channels were too close
to the broadcast channels so that it was im-
possible to carry on his traffic without the in-
terference complained of. The_letter made
no comments regarding the alleged improper
practices of his operators. Apparently the
broadcast listener is not the only one who feels
that the Radio Corporation is charging all the
traffic will bear, as one sentence in Mr. Pan-
nill’s letter indicates—

You ask that the company change the apparatus
at present employed (spark) to tube transmitters,
but this is not possible owing to the probibitive price
asked for these transmitters.

His letter, even though it did not promise
any relief from the interference caused by the
ship traffic, did bring up a question which will
certainly bear investigation at this time, that
is, the general matter of wavelength assign-
ments. When the present allocation of wave-
lengths was made by international convention
in 1912, radiophone did not exist to an extent
worthy of attention, so naturally no consid-
eration was given to the probable demands
of the broadcast channels. Broadcasting was
undreamed of then.

It 1s just possible that the marine radio
traffic may well becarried out on a much longer
wavelength than at present, as Mr. Pannill

P et
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RADIO IN THE GRAND CANYON

Of _the Colorado.
radio receiver.
broadcasting stations.

A recent exploring party of the United States Geological Survey brought with them a
A 200-foot antenna, secured to one of the walls of the canyon, brought in signals from many
Station kHJj, Los Angeles, broadcast them nightly newc and weather reports
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suggests, and it 1s also possible, in our opinion,
that the naval service is monopolizing an alto-
gether too wide a frequency band. In time
of war, of course, the naval service should have
any and all wavelengths it needs. In peace time
there is no reason for shutting other services
out of such a wide frequency band as 1s now
done. A reasonable curtailing of the fre-
quencies now set aside for the army and navy
would not seriously interfere with the needs
of these services. Certainly it would make
available channels much needed for other
purposes.

Real Romance In Radio Science

N THE most recent list of “Standard wave-
length stations” published by the Bureau
of Standards, station wBz, of Springfield,

Mass., appears. This station has shown a
maximum deviation from its assigned fre-
quency of 8go kilocycles of zero per cent.
since the Bureau began their measurements in
May of this year. The physicists of the Bu-
reau measure and record their readings to
0.1 per cent. and as wBz is recorded as zero
per cent., this means that the observed fre-
quency was never as much as o0.05 per cent.
awav from its assigned value.

To a technically trained man, such a per-
formance means much more than it does to the
average broadcast listener, who has never had
to make any accurate measurements. To
illustrate what this precision means, let us
suppose that we are ordered to cut off lengths
of copper wire exactly one inch long. Could
we do this as accurately as the radio station
engineer maintains the specification for his
frequency? And remember that measuring
an inch with a rule, or whatever else we use, is
apparently a much easier task than to measure
the frequency in hundreds of thousands of
cycles per second, of an electric current which
cannot be either seen or held while the mea-
surement 1s being made. And remember also
that the current to be measured is generated
in Springfield, Mass., while the measurer is
stationed in Washington, hundreds of miles
away.

What would it mean to be able to cut the
piece of copper wire an inch long, an inch
within 0.05 per cent.? Well, this would require
that the wire would have to be an inch long to
within one half of one thousandth of an inch.
If your hair is light in color, one hair is about
0.003 inch 1n diameter, whereas if you are
fortunate enough to have red hair it 1s as much

THE WORLD AT THE EDGE OF A MAINE LAKE
This radio set did yeoman service in breaking the deadly quiet of long summer evenings in a Maine

Camp.

The home-made birchbark loud-speaker horn gives plenty of camping ‘“atmosphere’
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OFFICERS OF THE RADIO MANUFACTURERS’ ASSOCIATION

Recently organized in Chicago.

The association was formed for the purpose of “improving and stabiliz-

ing the industry” and more than one hundred million dollars of capital is represented. H. H. Frost, Presi-
dent, is in the center, Frank Reichmann, Vice President, at the left, and A. J. Carter, Secretary, at the right

as 0.005 inch in diameter, so we can say that
the piece of wire would have to be cut to the
right length to within one tenth of the diameter
of a red hair!

Pretty difficult to carry out, you will admit,
yet this percentage of error allowed 1s the same
as that within which the radio station keeps
when the Bureau of Standards specifies that
its frequency is as accurate as they find it for
WBLZ.

The engineers of the Western Electric Com-
pany talk nonchalantly of measuring the fre-
quency of a radio station to within o.01 per
cent., and are actually making measurements
to within o0.001 per cent. with only a small
probable error! Sometime in the future a
note on this remarkable achievement will be
included in these columns, as this work surely
is indicative of the March of Radio.

Pefshing’s Farewell Address

EATS of broadcasting occur so often
F these days that their recording excites

but passing interest. When broadcast-
ing began, the charmed and thoroughly 1n-
terested listeners were content to marvel at
the mystery that allowed them to sit in the
fastness of their own libraries and hear the
voice of a distant singer or speaker. But now,
and broadcasting is still young, the world’s
folk have accepted radio in the sense of broad-
casting, and made it a part of their daily lives.
If one were inclined to doubt that, a little more
than casual glance at the daily newspaper
would convince him how true this is. When
cartoonists are using radio loud speakers and
variously labelling them ‘“Loud Politician,”
“Public Appeal,” and the other tags so dear
to the cartoonist, and newspaper humorists

phrase their daily fun in radio terms, they are
truly reflecting the thought of the times.

So when John ]. Pershing, the retiring Gen-
eral of the United States Army, made his fare-
well speech on September 12th from eighteen
broadcasting stations, fairly blanketing the
nation with his voice, there were probably
not many who listened who marvelled at the
event. Stations from New York to Cali-
fornia, and from Illinois to Texas were linked
together by the wire lines of the Bell system to
a microphone in the office of Secretary of War
Weeks, where the ceremonies took place.
There is probably not a town in the United
States where the signals did not penetrate.

When Washington made his farewell to that
handful of officers and men gathered at Rocky
Point, New Jersey, in 1783, his voice was heard
by that scattering few only. But now, the re-
tiring General of our Army speaks to the
Nation.

The linkage of these stations was a feature of
the much-discussed National Defense Day and
has furnished an excellent example of the
service broadcasting may be to the Nation in
time of national need. One wonders if the
country would have been more deeply and
perhaps quickly influenced in 1917, could they
have heard Woodrow Wilson give his famous
message to Congress, urging it to declare
a state of war against Germany. It is certain,
anvhow, that through radio broadcasting, the
whole Nation can be linked to Washington,
and brought into the very halls of government
when necessity arrives.

We think it a bit unfortunate that the radio
amateurs were not given an opportunity to
show what they could do. The American
Radio Relay League is now so well organized,
and has so many expert member-stations,
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© Underwood & Underwood -
THOMAS EDISON
Inventor; East Orange, New Jersey

“There is not much in the radio being used
for political campaigns this year. People like
jagz music; they like to bear about contests such
as the Democratic Convention, but to sit and bear
a political speech—1I’ll tell you a story.

“A reformer went tc Sing Sing to deliver a re-
form talk to the prisoners. He started 1n with
that reform talk, you know, and kept up talking
and talking uniil he bad them all bered to death.
He talked for an hour, and then some one—a
colored man—Ilet out a yell. A guard bit bim
over the bead and knocked him senseless. W hen
he came to 1n about an hour, the reformer was
still talking. The man called the guard and
said: ‘Hit me again, boss, I can still bear 1t.””’

most of which are efficiently run and well
equipped, that the organization should have
been recognized in the same fashion as have
the broadcasters.

Censorship in Radio Broadcasting

’ I \HE sﬁggestion that the broadcasting

stations of the Radio Corporation are
censored, with all the sinister thoughts
that such an idea arouses, soon drew an em-
phatic denial. The statement was made in

one of the newspapers that “Officials of the
Radio Corporation of America eXplamed that
it was their custom to require written copies
of proposed radio addresses in advance of
delivery, and to forbid any utterance that they
considered unsuitable for transmission.”

The next day, the President of the Corpora-
tion, General Harbord, wrote a letter to the
paper in question stating that ‘it is not at all
the policy of the RCA to censor the political
speeches of the accredited polltlcal represen-
tatives in the coming elections.” He further
states that.““when we have asked for an ad-
vance copy of a scheduled broadcast speech
it has been when the subject was of a commer-
cial nature, or other than political, and withone
of the ends in view, either when it was desired
to give advance publicity to the speech or
when it was desirable to make certain that the
speech was of a nature at once acceptable to
the listening public.”

Shall Prisoners Have Radio?

HE day has gone by when prisoners are
hung up by the thumb or stretched

on the rack periodically to convince
them that the way of the law is best. We
nowadays see to 1t that prisoners have light
and fresh air—two of life’s necessities without
which any human being is soon transformed
into a society-hating beast. Theoretically,
any influence which will instill into the prison-
er’s mind the idea that law breaking doesn’t
pay, that the life of unharried freedom outside
the prison walls 1s the only one worth while,
should not only be allowed in the prison but
should be incorporated as part of its regular
régime.

What then about radio sets being allowed 1n
prison cells? The contact with the outside
world which radio makes possible for the pri-
soner cannot do him any harm, the social
reformers say, and may do him some good.

A recent letter to us suggests that we ex-

press an opinion on the use of radio in prison.
Having the normal amount of sympathy for
the fellow who has been unfortunate enough
to break the law and get caught (there are
many law breakers who are not caught) one’s
natural reaction is to say, ‘“Surely, let radio do
its bit to make the prison life a little brighter.”
About the time we reached this conclusion,
along came an announcement from the warden
of the Pennsylvania State Penitentiary that
a prisoner who had been allowed to have a
radio set in his cell had been receiving code
messages from one of his pals on the outside
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as to how dope would be smuggled into the
prison. The scheme, according to the story,
had been working successfully.

All of ‘which goes to show that one’s sym-
pathy may lead to an unjustified decision.
So now we would say let the possession of a
radio receiving set be allowed for “‘good con-
duct” to be immediately taken away for in-
fringement of the prison rules. Such use of
radio might prove quite an incentive to good
behavior.

Telephoning to England

E ARE always inclined to think of
Wthe United States as the one place on

earth where things are planned and
carried out on a tremendous scale. We have
ranches in the West which have more space
in one field than that in the largest farm in the
little 1sland across the sea; our buildings have
fifty stories, our corporations have a capitaliz-
ation of a billion dollars, we have more tele-
phones in two of our cities than there are in
four of the world’s continents, and so on.
Naturally we have thought of radio in America
in larger terms than that of England and other
nations. According to information of the De-
partment of Commerce, we are surely to be out-
done, in no uncertain way, in the size of radio
stations. The English are putting up a

station with an antenna a mile and a half
long and half a mile wide, supported on
twelve masts each 820 feet high! Each of
these masts weighs 300 tons, and are being
moved in sections so large that the transpor-
tation can be carried on only at night. With
each mast an elevator is installed, large enough
to take up four men.

[t is understood that with this station the
American Telephone and Telegraph Company -
expects to establish transatlantic radiophone
communication. With the radio link estab-
lished, the feat of telephoning from one’s
home to that of a friend in England will be an
every day possibility.

Radio Invades the Apartment House

HE tendency to make the modern
Tapartment house thoroughly up to date

1s well illustrated by the attempt on the
part of the builders to incorporate radio re-
ception as part of their service. In many
apartment houses the antenna question 1is
acute—and 1s becoming more so every day.
One of our friends told us the other day that
he had succeeded in discovering which of his
fellow cliff dwellers persisted in using a blooper
for a transmitter of unassigned and variable
wavelength. Having been told by the oscil-
lating set owner (after judicious questioning)
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SENATOR ROBERT M. LA FOLLETTE
Independent Progressive nominee for President, rehearsing a speech for Dr. Lee De Forest’s ““ talking mov-

9

ies.

All of the Presidential candidates intend to use this device in the 1924 campaign.

It should be

possible to use this device for radio speeches, such as Senator La Follette gave on Labor Day
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where the offending antenna was located on the
roof of the apartment house our friend crept
up in the quict darkness of that evening and
with a vigorous tug, dislodged the pole on
which the howling receiver antenna was
fastened. To his surprise he learned the next
day that he had also pulled down seven others.
Evidently such a situation, and there are
many like it, bids fair to start a real intra-
mural war.

To avoid just such a situation, one apart-
ment house has just been fitted with four an-
tennas and receiving sets located in a “radio
central” with an operator in charge. Each
apartment has wires leading to the radio room
and these can be plugged into any one of the
four stations which the operator has tuned-in.
It 1s necessary for the apartment house
dweller to buy for himself an audio amplifier
and loud speaker. This service will be ap-
preciated by those who listen to complete
programs. The real radio enthusiast we fear
will have to buy a super-heterodyne, or a
“knock-out’’ set of some sort, in addition
to the apartment house set. Many are
the listeners who still spend interesting

hours in the absorbing chase of the px signal.
Maybe the stuff is no good when he gets
it, but getting it—that’s the thing that still
fascinates.

Radio in the Modern Hospital

T THE new Hunts Point Hospital, in
the Bronx, New York each room 1is
equipped with a radio plug. On the
roof of the hospital, is the operator and the
radio set. The audio output of the set can
be received in each of the rooms by the use of
head phones, which is the only feasible scheme
of reception in a hospital where loud speakers
are out of place.
The President of the hospital board, in
commenting on the installation said:

We have spent $500,000 in making this hospital
the most modern institution of its kind in the
Bronx. Its equipment, from the operating rocm
down through the entire plant, is the most modern
and scientifically perfect obtainable. But I do not
believe that there is a single modern feature that
can compare in its ultimate effects for good on the
patient with the radio installation.

BT R TR i e

© Underwood & Underwood

HUNTS POINT HOSPITAL

New York, which is completely equipped with radio.
amplified, furnishes broadcast programs to each bed, through individual head phones.

A central receiving set whose output, greatly
The hospital

officials expect the radio to do much to break the tedium of the weary and often lonely hours of convales-
cence
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Interesting Things Interesting
People Say

IR ROBERT DONALD (London; former

editor, The Daily Chronicle, speaking be-
fore the London Rotary Club): “In 1913, 1
predicted that the chief competitor of the
newspaper would be new developments in the
dissemination of news. What I did not fore-
see was the development of broadcasting. In
the future, I think that broadcasting will be-
come the chief competitor of the newspaper.
News that can be broadcast 1s limited in manv
ways, for broadcasting can give the facts and
no description, which 1s an advantage, because
many newspapers give a description and no
facts. However, if people who hear speeches
over the radio do not find them reported to a
sufficient extent in the newspapers, they mav
be disposed to ask the reason why. This will
stimulate the newspaper.”

RANK E. SEAVY (Somerville, Massachu-
setts; Department of English, Tufts
College, in a letter to way): “When | think
of the thousands of homes into which you are
sending excellent music daily, homes in which,
three years ago, no music above street songs
was known, | feel that your work in education
1s vastly more important than ours.”

CAPTA]N H. J. ROUND (London; En-
gineer, British Marconi Company, in the
London Mormng Post, regarding the use of
loud speakers): “The engineer (in developing
loud speakers) has to be satisfied if hecan retain
intelligibility in all cases with not too great a
divergence from the human quality. One
cannot forecast the feelings of the electorate if
politics becomes merely a matter of noise.”

. C. MORTIMER (New York; “Topics

of the Times” in the New York Times):
“lt has been noted as a curious fact that
several minutes before more than a small part
of the enormous crowd gathered at Epsom
Downs knew the name of the Derby winner,
it had become old news to many people in
such far away lands as India, South Africa, and
South America. That, of course, was an-
other of radio’s many miracles, for it took
only a fraction of a second for the mysterious
vibrations to reach the other side of the
world. Anybody could surv1ve wait-
ing a few minutes for the winner’s name, and
the episode may be taken as illustrating anew
that fact that, in respect to most of the ma-
terial broadcast by the new device, chlef
interest lies in its manner of transmission.’

EDWARD S. VAN ZILE (New York; in
the New York Times Book Review): “If
more books are being distributed in this coun-
try than ever before, it follows that the out-

WILL ROGERS
r—— Humorist and Rope-Twisting Monologist—

“If you bave a radio, now is a good time to
get it out of fix. All you will bear from now on
until the 4tb cof November will be: ‘We must get
our government out of the bands of Predatory
Wealth.” ‘The good people of this Great Country
are burdened tc death with Taxes; now what I in-
tend to do, 1s. . . . What be intends to do
is try and get elecled. That's all uny of them in-
tend to do. Ancther one that will bum cver the
old static every night will be: ‘This country bas
reached a Crisis in its National Existence. Can
we afford to stand aloof from our worldly obliga-
tions? Of the defeated candidates, [
am the only one that bad the nerve to remain in

New York’”
(©, 1924, the McNaught Syndicate.Inc.)

standing new features in our social and family
life, namely, the motor car, the movie, and the
radio are exerting not a centrifugal, but a
centripetal force on the library. . . . The
fact is ‘that the radio has tended
toward the integration rather than the dis-
integration of the family. The aver-
age American family is more united 1n its hours
of leisure than ever before. The
cosmopolitan impetus to the mind vouchsafed
by the radio inevitably intensifies the interest
of the average American household in the en-
lightenment to be got from books. . .
Why, then, despair about the Republic?”

APTAIN ECKERSELY (London; Chief
Engineer, British Broadcasting Com-
pany): “The present receptive range of the
average crystal set is approximately twenty-
five miles. My belief is that by transmitting
from a sufficiently powerful station, this range
can be increased to one hundred miles at least.”
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Hoz to Build a Six-Tube Second-

Harmonic Super-Heterodyne

Whose B-Battery Consumption is Exceptionally Low—A Set
for the Constructor Interested in Efficiency and FEconomy

By ALLAN T. IHANSCOM

FOR some time we have been looking for a super-heterodyne which required fewer

tubes and was more economical to operate than those we have described here-
tofore. Mr. Hanscom brought one of his six-tube receivers to our laboratory and demon-
strated its superiority to our entire satisfaction. It is easy to tune, selective, sensitive,
and produces exceptional volume with clarity far above the ordinary.

This receiver, because it is necessary to make rather than purchase some of the coils, is
somewhat more difficult to construct than those standardized receivers we have previously
described. Receivers of this type are going to improve beyond our powers of imagination
and this improvement is indicated very clearly in Mr. Hanscom’s work, which we feel is a

long step in the right direction.—THE EpITOR.

HE purpose of this article is to outline
the theory of operation and to describe
in detail the construction of a receiver
that can be built successfully by the
fans who like to make their own sets.

There are several types of super-heterodynes
available, and in most cases the results are
accomplished by using eight tubes or more,
with corresponding large drain on A and B
batteries. This is the factor that has caused
the super-heterodyne to be called the “Rolls-
Royce.” The receiver performs excellently but
at exceedingly high first cost and high main-
tenance.

The super-heterodyne designed by the
writer is not an expensive sct to build, it is not
a freak, and it will bring in all stations that
any good set will with a B-battery consump-
tion of less than fifteen milliamperes using
201-A tubes and an eighteen-inch loop. When
we consider that commercial types of five-
tube neutrodynes draw about twenty milli-
amperes from the B battery, it is apparent
that this super-heterodyne is not an expensive
set to maintain.

The biggest advantage that a super-
heterodyne has is its ability to operate on a
loop. A good set of this type will positively
get down to the sound level of the atmospheric
clectrical disturbances when using a loop,
and it i1s therefore of no advantage to use an
outdoor antenna.

A poor super-heterodyne,

with a low factor of amplification, will work
better on an antenna, but so will any type of
set, for that matter.

WHAT A SUPER WILL DO

WHAT you will hear with a super-
heterodyne is exactly what you will
hear with any good set, except that the direc-
tional ecffect of the loop will prevent some
interference and the ease of tuning makes
the stations casier to obtain. A super-
heterodyne will not amplify a signal if the
signal isn’t there. By that I mean that a
broadcasting station a thousand miles away
cannot be heard unless the carrier wave is
stronger than the static disturbances when it
reaches the receiving set. But for the ability
to go out and get a lot of stations quickly and
easily when conditions are right, the super-
heterodyne can’t be surpassed.

Radiation, sometimes incorrectly called
““re-radiation’’ 1s a fault of many super-
heterodynes. In gencral, any circuit which
has an oscillating vacuum tube coupled to a
loop becomes a miniature transmitter. This
condition is greatly aggravated by the use of

INPUT
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a large antenna. The super-heterodyne de-
scribed herein does not radiate because the
oscillator isn’t coupled to the loop. In addi-
tion, the oscillator frequency is nowhere near
the frequency of the received signal, because
the principle of the ‘“second harmonic” 1s
used.

ADVANTAGES OF THIS SUPER

AT THIS point it may be well to consider
the essential parts of the super-hetero-
dyne as shown by Fig. 1

The only reason for this typeof set is the fact
that it is better to amplify on the long waves
than at the usual broadcasting frequencies.
Assuming a 300-meter wavelength which has
a frequency of 1,000,000 cycles per second, the
super-heterodyne changes this frequency to
the exact value that will pass through the long-
wave amplifier (see Fig. 1).
of this long-wave amplifier is not variable, and
because 1t is in the neighborhood of 40,000
cycles per second, the amplification per stage
is very high. Because the amplifier is designed
to pass only a narrow band of frequencies,
the selectivity is also high.

The manner of creating this new low fre-
quency 1s a puzzle to many people, but it is
accomplished by a combination of the signal
frequency with a new frequency which 1is
generated within the set. Arithmetically,
the case 1s as follows: Assuming the incoming
carrier wave with a frequency of 1,000,000
cycles, if we generate a frequency in the set of
1,040,000 cycles, the difference between the
two will be 40,000 cycles. If the generated
frequency 1s 960,000 cycles, the difference
between that and 1,000,000 cycles 1s still
40,000. Because the two frequencies are
combined, the resultant frequency is the differ-
ence between the two. There i1s also a
frequency equal to the sum
of the two, but this is not
utilized.

PRINCIPLE OF THE SECOND
' HARMONIC

ANY frequency has cer-
tain harmonics. By
this we mean that a
frequency double or triple
the original will bear a
certain fixed relation to
it at all times. If we as-
sume the case of a man
and a small boy walking
up the street together, the
man may be taking strides

The frequency-

of exactly thirty inches. Now, if the boy is
taking two steps to the man’s one, and the
boy’s steps are exactly fifteen inches, then they

TUBE #4
FIG. 2

will always be in line.  In this case the man’s
sten 1s the second harmonic of the boy’s
step.

In applying this pr1nc1p1e to the super-heter-
dyne, the arithmetic gives us this:

Incoming signal 1,000,000 cycles

Second harmonic of this 500,000
Generated frequency 480,000 ”
The difference 20,000

But 20,000 cycles i1s the second harmonic of
40,000 cycles, which is the frequency of the
long-wave amplifier. By this method we
generate a frequency in the set which is so
different from the signal frequency that for
practical purposes it is entirely independent
of 1it.

1t must be understood that the amplifier
frequency does not have to be exactly 40,000
cycles. The lower this value is, the closer it
approaches the audible frequencies, which
extend up to about 12,000, while as it-goes
higher, the problem of amplification becomes
more difficult.

Fig. 2 shows the path of the signal through
the first four tubes. The dotted lines repre-
sent the frequency of the received signal, the
solid line shows the amplifier frequency.

The incoming signal is amplified at radio

THE FRONT OF THE PANEL
Extreme simplicity of control is a-notable feature of this receiver
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frequency by tube No. i, aud passed into tube
No. 2. This tube is oscillating and generating
a frequency which combines with that of the
incoming signal to produce a new low fre-
quency which is fed back into tube No. 1 and
amplified. This is known as reflexing. From
No. 1 the output now goes to No. 3, where it is
again amplified and then detected by tube
No. 4.

ABOUT REFLEXING

HAT are known as reflex receivers are

those i1n which the audio frequencies
are fed back through the tubes which are
already amplifying radio frequencies. In this
type of super-heterodyne, the audio frequencies
are not reflexed, but the same conditions ap-
ply. :

It i1s obvious that a tube may be reflexed
for both radio and audio frequencies, but the
intermediate frequency which is utilized in
the super-heterodyne must necessarily be
above audibility.

Fig. 3 represents a typical reflexing arrange-
ment where the fixed condensers are used to by-
pass the radio frequencies. Most people do not
realize that the shortest path for radio fre-
quencies 1s the best path. This is shown in
Fig. 4, which is exactly the same as Fig. 3
except that the radio frequencies are bypassed
directly back to the filament.

As will be seen in the circuit diagram, the
first tube acts as a radio-frequency amplifier

—
g
FIG. 3

while the second tube is an oscillator and
detector. The output of the second tube
consists of three frequencies: first, the fre-
quency of the incoming signal; second, the
frequency of the oscillator; and third, the beat
frequency, which is the difference between the
other two.

The higher frequencies are bypassed back to
the filament of the oscillator tube but the
beat frequency is fed into the primary of
the first intermediate-frequency transformer.
The secondary of this transformer 1s connected
in the manner indicated by Fig. 5 which is done
in order to neutralize the tube capacity which
is accomplished by means of the neutralizing
condenser N.

The coils A, Fig. 5, are the secondary of an
intermediate-frequency transformer. If they
are equal and the condensers C are equal,
then the tube is neutralized, provided the
condenser N is equal to the grid-plate capacity

REAR VIEW
Of the receiver, showing the method of mounting the fixed condensers between the tube sockets
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of the tube. The high-frequency voltage
from the loop cannot pass a current through
the coil A, because of its high impedance, and
the low-frequency voltage generated in A
cannot pass a current through the loop because
of the condenser C in series with the loop.
And because the first tube 1s neutralized, it
cannot oscillate and no potentiometer 1s
required.

AIR-CORE TRANSFORMERS

ANY super-heterodvnes use transformers
with iron cores, and in most cases theyv
use one sharply tuned transformer or filter to
make the intermediate frequency sharp enough
for good selectivity. The disadvantage 1s
that the iron-core transformers are not as
efficient, but the difficulty with the air-core
transformers has been that the tuning is apt
to be too sharp. This has been overcome in
the set pictured by a special design of coils
with a provision for moving the coils to tune
each stage for the most efficient amplification.
By this means great selectivity is obtained as
well as great amplification with an absence
of the hissing sound which is so prevalent in
some super-heterodynes.

As might be expected, the tuning of the set
is very sharp. A j00-watt station ten miles
away can be completely tuned out in less than
one point on the oscillator scale. The dial
readings are alwavs the same for the same
station, and with the proper number of turns
in the loop the settings of both condensers
are approximatelyv the same for any particular
wavelength.

HOW TO BUILD THE SET

W ITH the foregoing explanations, the
circuit diagram, Fig. 6, may be easily
understood. It is not essential that the ap-
paratus be mounted as closely as shown 1in
the photographs, but it is absolutely necessary
to keep all grid and plate leads as short as pos-
sible and remember that the fixed condensers
are bypassing objectionable radio frequencies
back to the tube where they come from. Keep
these condenser wires short and direct.
"The materials needed are as follows:

1 Panel 9o x 18" x %"

i Panel 8’ x 18" x &”

1 Panel 4" x 10" x %"

3 Hard rubber strips—%
2" long

5 Hard rubber strips—1”’ wide, %'’ thick
3 4" long (2 for oscillator, 1 for terminals)
2 3" long (1 for oscillator, 1 for loop

terminals)

(Don’t use wood)
(Don’t use wood)

’7

wide, &’ thick,

6 Sockets—Composition, not metal

2 Jacks—1 double circuit, 1 single circuit

2 Rheostats—1 6 ohms, 1 30 ohms, any good
make .

2 Variable condensers—.0005 mfd.—Any good
make with vernier dials or knobs (not
separate vernier plates)

7 Fixed Condensers—:2 .0005 mfd. 2 .00023 mfd.
3 .002 mfd.

1 Grid leak and condenser combined, .00025

mfd. and from 2 to 5 megohms.

Audio-frequency transformers—(low ratio)

Binding posts

Square tinned bus bar,

nuts, etc.

o Coils for
formers

4 Coils for oscillator

1 Dubilier Duratran radio-frequency trans-
former

1 Neutralizing condenser

1 Bypass condenser, 1 mfd.

AW

f

37 Screws and

intermediate-frequency trans-

The first step in the construction of the set
is the assembly of four sockets on the 4" x 10”
rubber panel as indicated in Fig. 7. After
mounting the sockets the —F connections are
joined with bus bar and the +F connections
of tubes 1, 2, and 4 counting from the left are
joined. This 1s shown in the photograph of
the top view of the set.

The next consideration is the intermediate-
frequency transformers. Each transformer is
made of three small honevcomb coils which
are clamped on the rubber panel by strips of
hard rubber and small screws. The center
coil 1s the primary and the two outside coils
form the secondary. The coils are mounted
at an angle of 55 degrees as indicated in Fig.
7 with a space of about 1's"’ between adjacent
coils. By loosening the screws which hold
the small hard rubber strips, the coils may be
moved endwise for accurate tuning after the
set 1s finished.

[t 1s very important that the wires from the
coils be connected in the right direction.
The inner ends of the two outside coils are
connected and the coils are mounted so
that the outer ends of these two coils face

S
%

15, 4

e

@+

[
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FIG. 5

Il
lIN

in opposite directions. Looking at the end
of the colls, if the wire runs clockwise starting
at the outside of the first coil, it must continue
to run clockwise starting at the inner end of
the coil in series with 1t. - See Fig. 8. The
center coill, which 1s the primary, may be
mounted cither way.

After this, the Dubilier transformer 1s
mounted midway between sockets 1 and 2
on the under side of the panel with the —F and
+ B connections at the rear. Then the grid
leak 1s mounted on the under side of the panel
near the grid connection of socket No. 4. At
this point it is optional whether the mounted
parts are wired or the wiring left until the
socket assembly is fastened to the front
panel.

* The photographs clearly show the arrange-
ment of parts on the front panel (9"’ x 18")
and the base panel (8" x 18”). Owing to the
different parts which may be used, it is not

Radio Broadcast

possible to give absolute dimensions. Look-
ing at the front view of the set, the left-hand
dial tunes the loop and the right-hand dial
tunes the oscillator. The left-hand lower
knob is the rheostat which controls all the
tubes and the right-hand lower knob is the 30-
ohm rheostat which controls the filament of
the third tube for the regulation of the volume.
It is suggested that the audio stages be wired
before the base panel is joined to the front
panel, although this is not absolutely neces-
sary.

The bus bar may be rigidly secured to the
sub panel by boring a small hole and bending
it as in Fig. 8A.

In soldering, use only resin-core solder.

[f panel-mount sockets are used, it is possible
to fasten the four-tube assembly to the front
panel of the set by using the socket mountings,
otherwise use brass angle irons. In fastening
the front panel to the base panel, it 1s possible
to drill the edge of the base panel and tap
for 3% machine screws, but this may also be
avoided by using brass angle irons.

The variable condensers should be connected

JACK

Loop 0005 MFD.
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FIG. 6
Complete diagram of the six-tube super-heterodyne
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so that the fixed plates go
to the grids of the tubes
and the movable plates are
connected to the C-battery
negative.

To avoid errors, it 1s an
excellent plan to draw over

k& it W
the wiring diagram with a "~SECONDARY,’:
colored pencil as each wire is
connected.

The C battery is fastened
to the base panel with a piece of bus bar as
shown in the photographs.

FIG. 8

NEUTRALIZING THE FIRST TUBE

IT WILL be seen from the photographs
that the coils 1n the first intermediate
transformer are not evenly spaced. This 1s
because with a fixed value of neutralizing
condenser the neutralizing can best be done
by moving the coil A in Fig. 9. The value of
the neutralizing condenser 1s about equal to the

BUS BAR—={[" -~
- g
: () [ PLIERS
HARD RUBBER
FIG. 8a

full capacity of a neutrodyne condenser when
the rod is connected to one terminal and
the sleeve to the other. See Fig. 10.

A flexible wire connection may be made to the
metal tubing to allow further variation. Once
set the position of the metal tubing may be
fixed with a drop of wax.

HOW TO MOUNT THE OSCILLATOR COILS

The wrong way is shown at the top of the photo-

graph and the correct way at the lower part of the

cut. Both windings should be placed so the wires
run in a similar direction

THE OSCILLATOR

HE oscillator is composed of four coils,
two 1n series 1n the grid circuit and two
smaller coils in series in the plate circuit.
The manner of connecting these coils is very

TOP VIEW OF THE RECEIVER
Which shows quite clearly the mounting and position of the intermediate transformer and oscillator coils
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important, and 1is indi-
cated in the photographs.
They are connected so
that the direction of the
current 1if clockwise in
one coil will be counter-
clockwise in the coil in
series with it. This 1s
done to provide a closed
magnetic field as indicated
in Fig. 11.

To make the tube
oscillate 1t 1s also neces-
sary to place the gnd
and plate coils together
so that the direction of rotation of the grid wire
is opposite to that of the plate wire in the
other pair of coils. See Fig. 11.

The manner of mounting the oscillator is
clearly shown in the photographs. It is sup-
ported by the bus wire leads which are fas-
tened to each corner of the lower rubber strip.
The intensity of the oscillations can be varied
by changing the thickness of the spacer be-
tween the pairs of coils. For best results this

should be about %"’.

TUBE ®#1¢

FIG. Q

OPERATING THE SET

FTER the set is completed and the tubes

are in place, connect the A battery and
light the tubes. If they light, then turn them
off and connect the — B battery to the + A
binding post. Then touch the 4B wire to the
+B binding post. This may spark the first
time 1t 1s touched because of the capacity of
the bypass condenser, but it should not do so
more than once. Then the +B 45 may be
connected and the set is ready for adjusting.
Turn the volume control rheostat full on and
then light the tubes to normal. With phones
plugged in the last jack, it ought to be possible
to tune-in a powerful station after connecting
the loop. Oscillation in the first tube may
be noted by a series of bird-like whistles as
the dials are turned. This may be stopped by
moving the coil A, Fig. 9, to the proper point,
or by varying the neutralizing condenser.
If the set is wired properly, this adjustment
1s not very critical.

CAUSES OF FAILURE TO OPERATE

MONG the various causes of trouble in
operation of this receiver, some of those
most apt to be encountered are:
1—Wrong wiring
2—VFaulty tubes

3—Short-circuited fixed condenser
4—WTrong polarity on C battery.

Radio Broadcast

1t will be found that a station can be tuned-
in at several places on the oscillator dial, but it
1s usually heard best at a setting about the
same as the setting of the loop-tuning dial,
provided the loop is of a value that will bring
a 360-meter station at about 35 on the con-
denser scale.

THE LOOP

WITH the various loops now on the mar-
ket, 1t is easier to buy one ready made
than to make one, although a suitable loop
can be made of single
lamp cord (stranded)
of 13 or 14 turns on a
frame 18 inches square,
with the turns spaced
from § to $” apart.

Don’t use fine wire and green wood. The larger
the loop, the fewer the turns for a given wave-
length and the greater the signal strength.
The writer has used a variometer for a loop
on stations 200 miles away with enough in-
tensity to operate a loud speaker, but don’t
penalize the set with a poor loop. Get a
loud signal and then control it with the

rheostats.

METAL TUBE7

] TOPLATE

BUS BAR TO COIL A

FIG. 10

A HINT TO HOME CONSTRUCTORS

ON’T solder lugs on the end of bus bar

when 1t I1s going to be connected to
terminals on sockets or transformers. It is
far better to
invest in a pair
of round-nosed
pliers and bend
an eye on the
end of the bus
bar. Don’tscrew
down the termi-
nals with your
fingers, because
Use pliers or a

FIG. 11

they will not stay tight.
wrench.

A TEST PERFORMANCE

N OUR laboratory in Garden City we were
able to bring in Philadelphia and Schenec-
tadv in daylight with good loud speaker
volume, using this set and a small loop and
five tubes in daylight.

During two tests made at night, each of two
hours duration, using five tubes and a loud
speaker, the following stations were logged.
The dial settings were as indicated, and may
be generally helpful to those who duplicate
the receiver just described. Some idea of the
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selectivity of this receiver may
be had by noting the number of
stations logged between WEAF
and wjz, both of which are less
than twenty miles from Garden
Citv. Both were operating most
of the time during which thefour
distant stations were logged.

LIST OF STATIONS HEARD

DIAL WAVE
(505 SETTINGS LENGTH
LOOP OSCILLATOR
WNYC...... 78 83 520
WIP. . ..... 75 81 500
WEAF. .. ... 66 73 492
WHAA...... 65 88 484
wWOC....... 64 71 484
WDAF. ..... 63 69 411
WCAP...... 50 66 409
WIZ....... 55 62 455
WSB....... 5I 52 429
WLW....... 48 64 309
CFCA....... 48 54 400
WTAM...... 41 65 300
WGY....... 39 50 380
WMAF...... 38 42 360
WEBH...... 37 42 370
WJAR. ..... 33 37 300
WLS....... 32 35 345
WHN....... 32 38 3060
WCBD. . .... 32 30 345
WBZ....... 30 34 337
KDKA ...... 28 32 320
WTAS. ..... 22 20 286

Many stations not included in this list were
heard but were not logged because call letters
were not heard. It is to be noted that
most of the stations on this list are not
local.

SIDE VIEW
Showing the output end of the set

freak. We have tried two, and Mr. Hanscom
has made several others. They all have the
same characteristics.

We were so favorably impressed with this
new departure in storage batterv tube outtits
that we contemplate using one at the tempo-
rarv receiving station we are going to equip
somewhere on the coast of Long Island for our
International broadcasting tests. Another re-
ceiver of this tvpe will be used by Mr. Hanscom
at his home in Woonsocket, Rhode Island, for
the same purpose, and he will arrange to report
reception directly to our Garden City Labor-

This particular receiver we used is not a atorv.—THE EDITOR.
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[s Radio Standardizing the American Mind?

HE discussion that has of late been

carried on in this department, regard-

ing the relative adaptability of the

masculine and feminine voice to radio
broadcasting, is still calling forth opinions
from many of our readers. These opinions
are often supple-
mented by others
having to do with
various different
features of broad-
casting. This goes
to prove that some
radio listeners are
doing their own
thinking, and are
not, as President
Faunce of Brown
University recent-
ly said, becoming
possessed of the
“mob mind.”

This ‘““mob

mind,”” according
to President
Faunce, 1s being
created by the ra-
dio because, day
after day and
night after mght,
hundreds of thou-
sands and at times
millions of people
listen to the same
speeches, music, drama, stories—all of these
features brought down to the level of mass in-
telligence. This 1s rapidly creating, in his
opinion, a standardized taste along educational
and amusement lines. A standardized mass
taste means mediocrity. This is not a direct
quotation of his statements, but is the gist of
their meaning.

Mezzo soprano.

ETHEL MILLER

Miss Miller was soloist at one of the series
of concerts given by the Kudisch Ensemble from station wjz,
New York. The programs by this ensemble have proved
one of the most successful among the musical features intro-
duced at this station

If the radio were never to rise above the
level of its present daily achievements, all
that President Faurnce has said would be true.
But there are many indications that, as soon.
as owners of radio sets lose the desire to
listen-in 51mply for the novelty of the thing,
a portion of the
public will demand
something better
than the sort of
education or enter-
tainment that ap-
peals to the mob
mind. And as soon
as they make this
demand it will be
' granted. The fact
< that such people
are among the lis-
teners-in, proves
that ultimately
the radio will not
standardize the
American mind. It
may seem to be
doing so now. In-
deed, President
Faunce can find
much to support
his opinion. But
he very likely is
not closely 1n
touch with the in-

: ner workings of
this new and great medium of enjoyment. If
he were, he would realize that a goodly num-
ber, instead of swallowing all that they hear,
whole and without thought, are listening with
discrimination, and voicing whatever objec-
tions they feel in no uncertain terms.

Radio music, justifiably, comes in for the
largest amount of such criticisms, and next
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ETHEL WHITTLESEY '
As she appeared when featured in a costume recital of old time songs at station KDKA
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to music come the speeches. 1t 1s not the
quality of the speeches that brings forth this
criticism, but rather the manner of their
delivery. The large majority of radio speeches
are, of course, read from manuscript, which is
as 1t should be, for reasons too obvious to
mention. But why should they sound as if
they were read? As you listen, you can fairly
see the speaker’s eyes fixed on his manuscript.
The effect 1s even worse
than when a speaker in a
public auditorium reads an
address without the manu-
script being in evidence in-
stead of delivering it. If a
man once read a public
address in the monotonous
tone employed by radio
speakers he would never get
an engagement twice in the
same town.

Radio Speeches Are Too
Much a Colorless
Monotone

NYTHING even ap-
A proaching oratory
. 1s obnoxious over the
radio. Familiarity 1s worse.
But why a colorless mono-
tone? Many speeches orig-
inal in construction which
contain 1deas well worth the hearing, sound for
all the world as if they were being read verba-
tim out of an encyclopedia. An announcement
of tremendous import broadcast would sound
like a platitude if given in a pedantic tone.
The spoken message by radio can never rise
above the quality of the speaker’s voice and
diction.

As for the diction of most radio speakers,
it 1s well to let one who has frequently broad-
ca