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Banish Isolation

* from Vacation

RANSLATE a mid-summer night’s dream, a
fairy fantasy, into the gay reality of dance—of
song—of haunting melody.

In the back-country, among the towering, snow-capped peaks,
over the placid summer sea, the ether is a-thrill with those same
magic impulses that soar and dip above the city's crowded streets.

For real summer enjoyment you cannot do without radio. For

full enjoyment of radio you cannot do without Cunningham
Radio Tubes.

o
Home Office; ﬂ tZ;,:

182 Second St., CHICAGO
SAN FRANCISCO NEW YORK

Patent Notice: Cunningham Tubes are covered by patents dated 2-18-12, 12-30-13,
10-23-17, 10-23-17, and others issued and pending.

PETEEr on-AMPLIFIEK)
OR-AN

3

NINGHAM |

Since 1915—
Standard for
All Sets

Types C301A, C300,
C299, C11, C12.

In the Orange and Blue
Carton.

% Tested and approved by Rapio BROADCAST %
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.

for Loops and Outdoor Aerials

o who have built their own
Radlo fanS9 receiving sets, know the
value of a good antenna, whether they use an in-

BELDEN LOOP WIRE is made in two types: dOOI‘ loop or an outdoor aerial

60 strands of No. 38 Copper Wire and § strands No.
36 specially treated copper wire to prevent sag. Insu-

Yaned e t5fo ayers ol cotion, 125 fect naritpock For indoor loops, Belden Loop Wire assures max-
60 strands of No. 38 Ccpper Wire and § strands No. . . 5 5

36 specially treated copper wite to prevent sag. Insu. imum efficiency,becauseitismade of alarge number
lated with cotton and covered with artificial silk braid, . 9

125 feet per spool. of fine copper wires to reduce high-frequency

losses. It is carefully insulated and does not sag
or stretch.

For outdoor aerials, Beldenamel Aerial Wire outclasses
all other types of aerial conductors. Its baked enamel
coating on the stranded conductors provides protection
against corrosion and insures a highly-efficient aerial
that suffers no deterioration from smoke and fumes.

All radio set owners should use Belden Wire for maximum
set efficiency. Ask your dealer about it, or send for our
“Helpful Hints for Radio Fans.”

Belden Manufacturing Company
* Electrical Wire, Cable

_ and Cordage
— 2312A So. Western Ave., Chicago
D A 1 Uk Mo U ol Manufacturers of Insulated Wire since 1902

7 strands of No. 22 Beldenamel Stranded or
16 strands cof No. 28 Beldenamel Braided.
Sold in cartons containing 100 ft. or 150 ft. coils.

v Tested and approved by Ribpio Broapcast v
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17
Sickles Diamond Weave Coils ’

Were Used in the New Roberts
Phonograph Receiver

I New No. 18A Coils for any Roberts Clrcult 3’ :‘n |

| Price $8.00 : C S \
i Patented August 21, 1923 ey 4 et E .
L |
' |
| Improved One Hole Panel Mou_atmg Unit |
|

New N and P Coil lz

amplification with perfect neutralization over

- - |
i Designed in our laboratory and gives maximum
both  Low and High wave.. lengths also G !

|
f
g ‘.;, ax\
TR 2
I! added selectivity. 5\“?‘ st s -l;j:_-z,...«.;__g‘..;f%'fg%‘. |
' L R T A e il
: g Wl S
The new N and P Coil can \be sub'st1tuted for M{ |
the present one in any No. 1?8 Slg ﬁleg Diamond ”5* |
' Weave Coil at a cost of $1. 50 flg 1
l

Th@ Fo Wo S]l - j ". \
l 335 Worthmgmn St.
l Springfield, Mass., U. S. A.

% Tested and approved by Rapio BroApcast %

RapI1O BROADCAST. August, 1925. Published monthly. Vol. VII, No. 4. Published at Garden City, N.Y. Subscription price $4.00 a year.
Entered at the post office at Garden City, N. Y., as second class mall matter. Doubleday, Page & Company Garden City, N. Y.
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. Jwo Ratws

The better loudspeakers to-day are
capable of reproducing music with all
its truest refinements of tone quality.
Consequently a higher standard of
transformer design is necessary to de-
liver to the loudspeaker the desired
volume with a purity of tone that
makes radio receptlon delightfully
natural.

In designing the General Radio
Type 285 transformers great stress has
been laid upon tone quality—yet vol-
ume has been increased to a very
marked degree.

Due to the special design of the core
and adjustment of the coil turns these

Jransform ers
all the |

fif nements
Q

USE A 6tol RATIO
IN THE FIRST STAGE
AND A2to I INTHE SECOND

brin

aa]z 1y

New "Prices

transformers are capable of high and
even amplification of all tones common
to speech, instrumental and vocal music.

In spite of the pronounced superiori-
ty over other transformers they sell at
a popular price.

Enjoy music in its unmodified form—
as pure, full and natural in tone as it
enters the microphone at the studio of
the broadcasting station. Usea 6to 1
ratio in the first stageanda 2 to 1 in
the second.

Ask to see them at your local dealers
or write for our descriptive folder 285-B
showing Amplification curves and wir-
ing diagrams.

GENERAL RADIO Co *

Cambridge, Massachusetts
“Behznd the Panel of Better Buzlt Sets”

e e
i S ‘

o e e A T an

¥ Tested and approved by Rapio BRoADCAST ¥
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Amplify theMODERN axl

S —

* Modern Transformers, properly installed in
connection with the scientifically constructed
phonograph sound chamber, will give as much

4tol volume as a phonographic record. The quality
4300 of Modern reproduction is faithful and will
10 to 1$5.50 prove a delightful surprise.
P'(;)S‘}:;Eg)" That’s why Modern Transformers are so ad-
$12.50 mirably adapted to Radio Broadcast’s Phono-

graph Receiver.

And .Modern Transformers are Standard
Equipment, too.

MODERN ELECTRIC MFG. CO.
TOLEDO, OHIO A

% Tested and approved by Rapio Broabcast %
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The B-T Torostyle

Transformer

There is nothing vitally new in a closed
coil of toroidal style. There is vital
importance, however, in being able to
utilize its advantages under present
conditions.

The difficulties of mechanical construc-
tion alone delayed our production of this
product for a year,—and the most intens-
ive and exacting laboratory work we
have ever done has been required to
develop the full possibilities—namely:

A reduction of interstage coupling effects.
Nullification of external fields effects and elimination of signal ‘“Pick-up.”

We have achieved these results without the usual weaknesses, i.e., ‘“‘broad
tuning” or lack of selectivity, and an uncontrollable tendency to oscillate.

B-T reputation for inductance efficiency is behind the Torostyle
Transformer.

The B-T Universal Socket

Test this socket just once, and your judg- |
ment will do the rest,—there is nothing

|

more we need to say. It is THE Socket. II, 2 INA O
Made in three types,—each for a definite | '
place. ‘

Send for this Booklet O S

8th edition analyzes present radio trend.
Issued bi-monthly. Ten cents a copy or —
atents Pending

50 cents a y,ear° Interior view from bottom showing new
method of direct connected side-contact,
elastic, phosphor-bronze spring assembly.

(Universal details not illustrated)

BREMER-TULLY MFG. CO.

532 S. CANAL ST. CHICAGO, ILL.

v Tested and approved by Rabpro BroapcasT %
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List of Erla parts used
with splendid sucess in
Roberts reflex circuit.

Sockets

Push-Pull Transformer
32 to 1 Audio Trans-
former

Miniloss Condenser
Rheostat

Battery switch
Circloid

Here 1s the Push-Pull Transformer
used 1n Radio Broadcast’s
% Phonograph Panel

SEE JUNE RADIO BROADCAST

« . Now get it and other Erla parts to insure the best results

in building your own.

OU 'LL need the Erla push-pull trans-

former and other Erla parts in building
your own phonograph receiver—or any
other type receiver. All have proved highly
efhicient under exacting tests made by lead-
ing radio magazines and by thousands of
radio fans.

Erla Push-Pull Transformer

This phenomenal invention brings in the faint-
est long distant signal on the loud speaker with
volume enough to fill an auditorium. Yet not
the slightest distortion,

The push-pull circuit is used as the third stage
following two straight audio stages where ex-
traordinary volume is desired. Audio currents
so heavy they would overload ordinary trans-
formers are easily handled in this way. Erla
push-pull transformers have a carrying capacity
more than ample for handling the output of five-
watt power tubes, using as high as 200 to 300
plate voltage. No danger of damaging loud
speaker because spiral wiring does not permit
plate current to enter loud speaker windings.

3 reasons why otrdinary transformers should
not be used in push-pull circuits

:— There is loss of eficiency because impedance
values of the transformers are not properly pro-

Beadibiadil " DY Y W

Dealers

s cecd a9t @ o4, L..L'--
Exclusive franchises are available to high

class dealers in localities still open.  Write
. or wire. immediately.. . ) .

Bl BFWN

Write for free wiring diagrams of
new system. Also book “Scientific Audio Amplification.”

portioned to the tube circuits under these condi-
tions. 2—Distortion occurs because there is no
neutralization of plate currents to eliminate sat-
uration of transformer cores such as push-pull
transformers give. 3—Power transformers have
an altogether different ratio “from the ordinary
audio transformer. -

Write for literature and diagrams

Get these remarkable products at your dealer’s
to-day or write direct. Simply send your name
and address and receive by return mail new
literature describing these amazing transformers
and other parts. Also free circuit diagrams
showing various applications. See what sur-
prising results you can obtain.  Performance
guarinteed whére- Erla audio transformers are
used Write 1mmed1ately

- Biéctrical Resedrch’ I:aboratorles
2539 Cottage Grove Ave. Chicago, IIL

Electrical Research Laboratories, Inc.
2539 Cottage Grove Ave., Chicago, Il

Send me your booklet “Scientific Audio Amplifica-
tion’ >and diagrams. Also bulletin 24 with illustra-
tions, descriptions and price list of Erla parts.

!
j
l
n
|
|
1
i
t

Name. . ... e
o AAATess v onim, 4 8 e L et d e ae ot e storera o
C.ity:.'a".n---v\'. KRR T State ooooooooooooo 9 000

¥ Tested and approved by Rapio BrRoADCAST ¥
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U “I am very well pleased

with my NATIONALS
and their fine Velvet Ver-
nier Dials,”” writes Mr.

Surber.

Write for
Bulletin 106 R.B.

K

National Company
o 110 Brookline Street

. } O K T G YAV LB B AR EFaT DY eI AT iR AT 1A N e S, AR A R

Mass.

Cambridge - -

Another Tribute to
NEW ENGLAND’S RADIO CRAFTSMEN

1.0, C. TRACYORS
STEER FOVTY

SURBER'S HARDWARE

DEALERS (M
HARDWARE « FURNITURE -
STOVES =~ LINOLEUMS. «

IMPLEMEWTS
RUGS

FRAMCESVISLE, INDIANA
Novenber 28, 1929,

The =
National Company, 1lnc.,

Cambridge, Mass.
Doar Sirs:

I have at hand the December & & 1, aut Iote the
National's advertisement of condensers, The recordse
shown are indeed remarkable but J bolxevo}.that you
would be interested in knowing of mwy DX.

I use a 2-tube lo'-iosm tuner, with two kational
condenserse. With this receiver I have heard either or
both Rew Zealand and Australis eleven mornings ocut of
thirtoen, I have carried on two 'ﬂy communication
with Z4AA, Z4AG, Z2AC and A3BQ. ! huve ailso heard ZAAK
and tmo other Australians. These distancet come ¢lose
to 8,000 miles.

I am very well pleused with my NeliopDuis and! their
fine Velvet Vernier Dials.

wishing the National Company the best luck umd
consirmued success, I am

Very truly yours,

L}
Stanley Surber,. S-EPZ

R R T S, S AT,

. e R BTN W, AL L AR RIST L T L R e

LN eme e e e

% Tested and approved by Rapio Broancast w
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ammariund JR.”
the Midget Condenser for All Needs

HIS new member of the Hammarlund Preci-
sion Condenser family was born early in April.
Midget though he is, you will recognize all the
famous family characteristics: Sturdy build, com-
pact design, smooth operation and dependablllty

He has the same soldered brass plates, the same
aluminum end-plate, the same minimum dielectric
(only ‘one small strip of hard rubber), the same
clock-spring pigtail, the same smooth-running
bearings and a new feature-—one-hole mounting.

You will find him helpful in any good radio set

‘and a handy assistant in the experimental labor-
atory.

Use him for capacity antenna coupling, capacity
regeneration, neutralizing tube capacities, as a grid-
tuning vernier, etc.,etc. Radio Broadcast particu-
larly approves him for use in the Roberts Reflex.

e Maximum Capacity, .000032
2B 090 o Minimum Capacity, .000004

$1.80 at all good radio dealers. Price includes
Bakelite knob, but as rotor shaft is standard,
any other knob or dial may be used.

Write for folder describing details and containing diagrams of various uses.

MANUFACTURED BY _
, " HAMMARLUND MFG. CO., Inc. *
424-438 West 33rd Street, New York

W e R M 1. T WO R

* MORE
SELECTIVITY

I T e T

GREATER
DISTANCE

i it o it # T ]

% Tested and approved by Rapio BROADCAST _*
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1 Try it on a crystal set—the
lowest-powered set in radio.
Use one located near a broad-
casting station.

2 Try it on a multiple-tube set
—the highest-powered set.
Turn it on full force.

P Is the tone true over the en-
® tire range of power?
Does it rattle, blast or blah-
blah at any time?

Price

28

Give the Thompson Speake.r the
breakdown test

THE Thompson Speaker passes the above two tests.
I't produces natural tone without distortion, regard-
less of the amount of power used.

Fifteen years’ experience in designing and mak-
ing radio apparatus for- the armies, navies and
commercial institutions of the world is behind this
product.

The Thompson Speaker improves the reception
of any set. It is especially efficient when used with
any of the famous Thompson Neutrodyne models.
R. E. Thompson Manufacturing Co., 30 Church
Street, New York.

CHhOoMPSOI? SPEARKER

Thompson Tone stands alone

% Tested and approved by Rapio BROADCAST %
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Developed by

engineers for radio only

Why this special panel
material gives better results

N THE early days of.radio development,
our engineers realized that ordinary insula-
tion good enough for a hundred other uses was
not good enough for radio. So they developed
Radion—a super-panel material designed for
radio use exclusively.

There is nothing quite like Radion. It has,
by test, highest insulation characteristics. It
has a high polished finish which keeps out dirt
and moisture, guarding against short circuits
that often reduce good reception.

Radion is the easiest material to cut, drill and

saw. 18 stock sizes, black and Mahoganite.
Sold universally. Ask for it by name.

Send for booklet
““ Building Your Own Set”’

For 10 cents we will send you our booklet,
“Building Your Own Set,” giving wiring dia-
grams, front and rear views, lists of parts and
directions for building the most popular cir-
cuits. Use coupon.

AMERICAN HARD RUBBER COMPANY
Dept. C8 11 Mercer St., New York City

Chicago Office : Conway Building
Pacific Coast Agent: Goodyear Rubber Co.
San Francisco, Portland

RapION

The Supreme Insulation
PANELS:

Dials, So;:kets,Binding'PostPanels, ete.

AMERICAN HARD RUBBER COMPANY
Dept. C8, 11 Mercer St., New York City
Please send me your booklet, “Building Your Own Set”’
for which I enclose 10 cents (stamps or coins.)

INGIIC « o ov it it i e it i teas srsnsesasssonesscssanrnes
Address. .. .

City. o veveinnneiinnnnena e State. .o coveieiean

Have you met

REG. U.S. PAT. OFFICE
AJOR TUNER will end those

“interference blues.” A set built
with the MAJOR TUNER gets only
one. station at a time—the one you
want to get and no other.

MAJOR TUNER is the most advanced
form of three circuit Low-Loss tuner.
It is packed with complete picture wir-
ing diagrams and full instructions.

(If your dealer cannot supply you, write us)

BEL-TONE RADIO CO. $4

161 Jamaica Ave., Brooklyn, N.Y.

Building
Better Service

into RADIO PARTS

Aside from recognized radio uses in
which no other metals can be substi-
tuted, COPPER and its alloys help
you to make good radio sets betler
sets.

For instance, binding posts are su-
perior posts, and battery nuts give
best service and satisfaction when

made of dependable free-cutting
BRASS rod. And—

their speedier production makes la-
bor costs lower.

*
COPPER to BRASS

RESEARCH ASSOCIATION
25 Broadway, New York

v Tested and approved by Rapio Broapcast %
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B e mrg g e

@ETECTOR

PLOUD SPEAKER

The Bmdg@ to Amphﬁcatmn
Without Distortion

Daven engineers were pioneers. They blazed the way for others to follow. They designed
and built the first Resistance Coupled Amplifier offered the public. They found resistance
coupling in an experimental stage. They perfected it. 1

A

Daven Resistance Units, Amplifier Kits and Super Amplifiers are accepted by the foremost
authorities in Radio as standard. The Daven Super Amplifier, for use in any known set or
circuit, is priced at $15.00.

A NEW TUBE BY DAVEN

To meet the exacting requirements of Resistance Coupled Amplification the Daven
Radio Corporat1on has created a new product—the DAVEN HIGH MU VACUUM TUBE,
Type MU 20. It is designed for one specific purpose only—to increase the amphﬁf‘anon
of the Daven Resistance Coupled Amplifier so as to exceed that of ordinary audio
frequency coupling.

The Daven High Mu is a 6 volt 1{ ampere tube with an amplification constant of 20.
The price is $4.00.

DAVEN PRODUCTS ARE SOLD ONLY BY GOOD DEALERS.
. She Sine Wcif”
Resistor Manual

Manufacturers of high grade sets are turn- A
ing to Resistance Coupled Amplification
in increasing numbers. The authorlty on

Resistance Coupled Amplification is The . . .
ﬁenistor Manual5 You can E{uv 1éat your %QJ'UfO[’ ;S}QC[Q’/IJ’Z{S’
ealer’s, price 2 e will send it post- Reg. U. S. Pat. Of,
paid on receipt gf ;sr: o o NEWARK : £ = NEW JERSEY

% Tested and approved by Rapio BROADCAST %
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BURGESS

RADIO BATTERIES

Quality at Every Price

Cabinet or table space many times
determine the size and type of radio
batteries selected by the user.

Burgess manufactures a battery for
every radio circuit and tube. Your
choice of any one of many types in-
volves no sacrifice of economy or
service hours. The value and quality
of Burgess Radiv Balteries are cuu-
stant — your satisfaction assured.

‘““Ask Any Radio Engineer’’

One of several
sizes of Vertical
‘8" Batteries.

Burgess *C’ Bat<
teries fmprove
reception -‘eco»
nomicatiy.

giandard Burgess
adio No. 6 A’
Battery, “‘Over
Twice the Life.”

Burgess htock shape ‘B’ Batteries are
made in pumerous types and voltages.

_ﬁ |

e
R o et
"

-“Out of Tube
- Control
o ¥ § B verywhere

Amperite automatically controls tube cur-
rent, eliminates hand rheostats, filament
meters, guessing and all tubeworry.

Simplifies wiring, tuning and operation.

Permits the use of any type of tube or any
combination of tubes,

Tested and used by morethan 50 set manu-
facturers and in every popular construc-
tion set.

RADIALL COMPANY
Dept. R.B-9 50 Franklin St., New York City

Write for

FREE
Hook-ups

The Last Word in Radio %

Write for Literature

MU-RAD LABORATORIES, Inc., 801 Fifth Ave., Asbury Park, N. J.

BURGESS BATTERY COMPANY
Engineers DRY BATTERIES Manutacturers
Flashlight « Radio - Ignition - Telephone
Genera) Sales Office: Harris Trust Bldg.. Chicago
Laboratories and Works: Madison, Wisc.

In Canada: Niagara Falls and Winnipeg

Edndrews e

Deresnadyne

RADIO RECEIVING SET
combines tone quality and selectivity with distance and volume.
De Luxe Model $165 without accessories. Write for literature.

ANDREWS RADIO CO. Tribune Tower, Chicago

ON ONE TUBE

BIG FREE BOOKLET tells the story.
CROSS COUNTRY CIRCUIT hecar Atlantic Coast, Canada,

California users of

Cuba, Mexico, and Hawaii., Atlantic Coast users hear Eng-
land to California. Our new plan makes this set easiest and
cheapest to build. One hour puts in operation. One tuning
control. No soldering. Any Novice can do it. BIG BOOK-
LET FREE or complete instructions for 25c¢ stamps or coin.

VESCO RADIO CO. Box RB-117 Oakland, California

v Tested and approved bg{ Rap1o BroApcasT %
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Refined Radio—
Reasonably Priced

Republic Radio Receivers offer a greater value and more genuine satis-
faction than any other lower priced sets. Though prices are within reach
of everyone, quality in parts, in manufacture is predominant. High grade,
precision instruments are used and all the niceties of the higher priced
receivers are retained. Circuits, most efficient tube for tube, are exclu-
sive, having been developed in our laboratories, by our engineers.

Distance, volume and clarity are assured through quality construction. é

Republic Radio Receivers are not to be compared with any others on

the market. If youwant a radio with the performance record of higher

priced sets, but do not want to pay excessively for such performance, |

you will do well to investigate Republic Recelvers before purchasing.
E
®
&
\ g
@
&
@
®
®

REPUBLIC TWO

Operates a loud speaker under favorable conditions up

to four hundred miles, headset range limited only by the

powerofthe broadcasters. Idealset for the citylistener who

$35 ismoreinterested in local reception than in distance
without accessories

REPUBLIC THREE

Hasheard Europe, butis guaranteed to give loud speaker

range up to one thousand miles on higher powered

stations. Tone quality marvelously clear. Headset

$50 range under favorable conditions is 2000 miles
without accessories

REPUBLIC FIVE

Selective, powerful and clear, Easy to oper-

ate, readily logged. Equipped with plug

for battery connections. Will do anything

$6 that any other set can or will do
5 without accessories

Umtd Staes Factorles Chicago, U.S. A.
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ENTIRELY silver-plated!
And a new standard has

been set for low-loss conden-
sers! It is only logical that
the new Silver-Marshall S-L-
W Condensers should be the
first to be so built. Their
losses are lower than many
laboratory standards—their
mechanical design unique and
original. The S-L-W plates
mean real selectivity and
station separation.

No. 305 .0005....... $6.00
No. 306 .00035...... 5.75
No. 307 .00025...... 5.50

S-M
Type 210 and 211

Transformers

S-M 210 and 211 trans-
formers are known as the
finest intermediate trans-
formers ever made. They
were an important feature of
the receiver built entirely of
S-M parts that took the
grand sweepstake prize at the
recent Los Angeles Radio
Show.

Price, Each $8.00

Send 4c¢ in stamps for Free Cir-
culars of S-M Products, and re-
prints of article from Radio Broad-
cast, describing the remarkable
new Super-Autodyne Receiver.

Silver-Marshall

103 S. Wabash Avenue
CHICAGO, ILL.

e
-

Hare it is! listen!

Hommel Broadcasting

Business static hurts your cash register as
much as weather static hurts reception.

Now, listen in carefully.

The HOMMEL Dealer Service Department
was developed for the one particular purpose to
help alleviate business ‘“‘static’’. That Depart-
ment is vitally concerned in furthering your
interests—as a Hommel Dealer.

We work shoulder to shoulder with our dealers
—not in competition with them. We wholesale
only and carry only the most reputable radio
equipment All user inquiries and orders result-
ing from our national advertising are forwarded
promptly to our local dealer.

We can’t help you unless you ask us to. Write

to-day for Hommel’s Encyclopedia of Radio
Apparatus 266-B. It’s free and will help you.

1UDWIGEOMMEL &CO
— 2z Z—

fiomeL
929 Penn. Ave. Pittsburgh, Pa.

Musical Quality, DX Reception
Selectivity and Noise
Elimination

A\ a 18 improved to an un-
) usual degree by the use
of NEW YORK COIL
») COMPANY’S PRECI-
SION MICA FIXED
CONDENSERS.

NEW YORK COIL COMPANY

338 Pearl Street NEW YORK CITY

Pacific Coast:
Marshank Sales Co., 926 Ins. Exch. Bldg., Los Angeles, Cal,

| g, ey, e, |
- S T e

Fﬁ’&sﬁc Proven
“DE‘#‘{'C"“"GER Superior!

France Silent Super Charger
charges 2, 4, 6 or 8 Volt stor-
age battery at 5§ to 7 Ampere
Rate: charges 20 to 120 Volts
of “B”’ Radio storage batter-
ies IN SERIES at varying
rates as desired.

Price $22.00; West of Rockies
$23.00. Canadian prices upon
request.

The France Mfg. Co.
e 10327 Berea Road
“\'T“'?ll Cleveland Ohio

llllllll

v Tested and approved by RApio BROADCAST %
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Illuminated
Station Selector operated
by knob at right of panel.
Volume control at left.

7 nouncing

the Results of an Ideal

HREE YEARS ago a group of men organized the Radio

Frequency Laboratories, Inc., because they believed in
the future of the radio industry. One result has been the
development of a broadcast receiving system which ‘is
unique in its combination of power with simplicity.

This new receiver is believed to bea near approach to the
ideal home radio} equipment. It employs a novel high fre-
quency amplifier and filter system which opens an entirely

new range of possibilities in radio reception.

The usual complication of tuning dials gives place to a
single illuminated selector. The uncertain hunt for stations
and wave-lengths is eliminated, since this selector carries
a permanent wave-length scale which is accurate under
all operating conditions.

A group of well-known ‘and substantial manufacturers
will make available to the radio public the RFL receiver
——certain models of which will appear on the market
during the present year. Further announcements later.

RADIO FREQUENCY LABORATORIES, Inc.
Boonton, New Jersey

% Tested and approved by RApi0 BROADCAST ¥
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BETTER THAN
REQUIRED!

The AmerTran isn’t made
to sell where price and
cheapness displace value

and quality.

It is a safe product of long
standing. Correct scientific
design, and the recognition
of exact operating condi-
tions are the requirements
the AmerTran meets—

truthfully.

Better than required con-
struction means dependable,
efficient audio amplification
—the only kind you really
want to pay for.

Buy AmerTrans by the Pair!

AmerTran is made in two types,
one quality—A F 6, ratio 5:1,
and A F 7, ratio 31:1. Price
either model, $7.00 at your

dealer’s. *

AMERICAN TRANSFORMER
COMPANY

181 Emmet Street, Newark, N. J.

“Transformer builders for over 24 years’

AMERTRAN

TRADE MA|

v Tested and ap

Make your set

a Super-Het

The circuit described in Radio Broadcast
for June and August will-change any set
into a super-heterodyne. It is particularly
applicable to five tube neutrodyne and
tuned RF sets. It changes these two
circuits into super-heterodynes as good as
most, and considerably better in some re-
spects than any super-heterodyne circuit
ever devised.

Stations come in at but one point on the
oscillator dial. There is mathematically
no possibility of harmonics. Full scale
blue-prints with reprint of article $1.00.

Eastern Coil antenna coupler  $6.00
O’Connor oscillator coupler . . 6.00
Special fixed condenser . . . .60
Complete parts including panel
drilled and engraved, special
* formica bushings, screws, and
wire, blue prints and reprint 37.50

A. O°CONNOR & COMPANY

SUPER-HETERODYNE HEADQUARTERS SINCE 1923
9702 Euclid Avenue, Cleveland, Oh‘o

—— -
=

Patents
Pending

for summer tuning

In summer, when static is apt to
prove most active, the uncanny
precisionof the Accuratune,geared
for coarse or fine tuning on an 80
to 1 ratio, is particularly appreci-
ated. It tunes in stations clearly
and strongly, and tunes out inter-
ference effectively, all as a matter
of course.

MYDAR RADIO CO.
3 CAMPBELL ST. = NEWARK,N.J.

ACCURATUNE

\ FOTNYYSTWES CfARLD B80<0] —upy T
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 EASTERN

Make your set a Super-Het!

by adding the new, revolutionary O’Connor Frequency Changer
as described in the June issue of Radio Broadcast. Only one
extra tube is necessary. It’seasy to build and the results obtained
equal the best Super-Het.

Mr. A. O’Connor has specified the .EASTERN PICKLE BOT-
TLE COUPLER (Type FC) for use in his remarkable Fre-
quency Changer. Type FC Coupler $6.00

EASTERN PICKLE BOTTLE COILS are also designed for perfect
performance in the Roberts Circuit ($8.50 per set), Browning Drake
($8), DX Superdyne, ($8 per set), 3 Circuit ($6) and for Tuned R. F.
for .0005 or .00035 condensers ($2 per coil).

At your dealers or direct, postpaid.

EASTERN COIL CORPORATION *

22 Warren Street Dept. R. B. New York
0 ® ® O ° o A . AL ® o A ® A 4
s \Ve OO OO )

#¢le COILS

| Just Out! Second Year!

The RADIO DEALER
YEAR BOOK

Season 1924-1925

Coil Set No. 24 for Browning-Drake Circuit A Complete directory and Catalogue

) ¢ S | C KLE S | of the entire radio industry.

DIAMOND-WEAVE COILS '- Listing manufacturers of radio parts
(Patented Aug. 21, 1923) | sets and accessories by their
For Browning-Drake, Craig, and Al products, showing full

Hoyt Circuits | address and list prices.

Sickles Coils for the famous Browning-Drake Circuit are
I the latest Sickles achievement in efficient design for a
HI particular use. They are priced at $7.50 a set. When
ordering specify set No. 24.

Coil set No. 20, at $4.50, is for use specifically with the | . . s
New Reflex Receiver dssigned by Albert G. Craig, using Smgle copics $1.00 or FREE with a

the Sodion detector e G .
) ription to The Radio
Coils for the Hoyt Circuit at $10.00 a set, for the Knock- ycar subsc pt O e

out Reflex Circuit at $4.00 a pair, the Tuned Radio Fre- Dealer , the trade monthly.
quency coils at $2.00 each and Coils for the Acme Re- ]

The most complete compilation of
radio information ever made.

flex circuit at $4.50 a set are other standard Sickles Coils. -
We manufacture also for manufacturers’ special require- Send all orders to the puthherS°
ments. ' ’

Send for descriptive cata_log The RADIO DEALER

335 Worthington St., Springfield, Mass.

% Tested and approved by Rapio BROADCAST %
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Majestic Roll
of the

Mighty Organ

Mighty tones from the noblest
of musical instruments do not tax
the resources of Rauland-Lyric. Ac-
curately designed for faultless am-
plification, this instrument faithfully
transmits all organ tones—from
those of the piccolo stop down even
to the lowest of the open diapason.

Rauland-Lyricis a laboratory-
grade audio transformer de-
signed especially for music
lovers. The priceis nine dollars.
Descriptive circular with am-
plification curve will be mailed
on request. All-American
Radio Corporation, 4201 Bel-
mont Ave., Chicago.

TRANSFORMER
The Choice of Noted Music Critics

roved

% Tested and app

mericanra

The “Goode” Two-0-One

QUARTER
\ AMPERE

11 Amplifier—

Detector

Y

Le Ton d’argent

Guaranteed
BY | RADIO
o { TUBE
$1-89 i
Postpaid Wi@//’i’ij/’ *

All “GOODE?”’ Tubes Sold Direct to the Consumer
—No Dealer Profits

ONE—‘“Goode’’ Detector-Amplifier....... $1.89
THREE—*‘Gococde’’ Detector-Amplifiers. ... 5.00
(41l postage prepaid)

The “Goode” Two-0-One A Tube ampliﬁés or detects. It

is a quarter ampere, five volts, standard base silvered tube,

Send express or postal money order—New York draft—
or personal check to—

THE GOODE TUBE CORPORATION

Incorporated

Dept. E

Kentucky

JUDGMENT OF THE STORM
By Roy Mason |
A novel written from the photoplay of Ethel Styles

Middleton which has been produced by the Palmer
Photoplay Corporation. $1.50.

Doubleday, Page & Co., Garden City, N. Y

Owensboro

CERTRL

Storage “B” Battery
J2cels 1 gsts Indefinitely—Pays for Itself

Economy and performance unheard of before. Recharged
at a negligible cost. Approved and listed as Standard by
eading Radio Authorities, inciuding Pop. Radio Laboratories, Pop.
Sci. Inst, Standards, Radio News Lab., Lefax, Inc., and other im- .
portant institutions. Equipped with Solid Rubber Cgse, an insur-
ance against acid and ieakage. Extra heavy glass jars. Heavy,
rugged plates. Order yours today! .

Just state number of batteries

SEND NO MONEY wanted and we will ship day

order is received. Extra Offer: 4 batteries in series (96 volts), $12.75.

ay expressman after examining batteries. b5 per cent discount for

cash with order. Mail your order now!

WORLD BATTERY COMPANY
1219 So. Wabash Ave., Dept. 78, Chicago, Ill.
Malkers of the Famous World Radio ‘‘A’’ Storage Bottery
Prices: 6-volt, 100 Amp. $11.25; 120 Amp. £§13.25; 140 Amp. 14.00.
All equipped with Solid Rubber Case.

World =

STORAGE BATTERIES BARIC Reggp
(EDKA=WEAF 7 W6N = WS = KL KGO = KFAF = WJY = KOBJ

by Rapio Broapcast %
diofhistorv.com
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Unlike most other Radio Fre-
quency Transformers, the Selec-
Tran can be tuned. That 1s one of the
many reasons why it 1s winning the
favor of the “fan.”

Its easy tuning capacities,—the touch
of the knob at the top—enables your set
to break through the maze of interference
—to give real performance through the
most difficult reception conditions. It in-

» Transformer That You Can Tune!

~

assures greater selectivity, and eliminates
interstage effects that continually distort
music and speech.

Selec-Tran was especially designed for
Super-Heterodyne circuits and is adapt-
able for use in standard vacuum tube sock-
ets, panel mounting or for soldering to
permanent connections.

We also present for efficient and smooth
Audio Amplification, Selec-Tran Audio

creases the sharpness of signals, thereby  Frequency Transformers in

giving the utmost in clarity and beauty of  iwo ratios.  7-times-tested s""'FT"“
reprodu?t.lon. and beautifully finished in 5 to 1 +
Its ability to tune in the desired wave  Orange and Black. 3% to 1
.00

If your dealer cannot supply you «write us
Send for Catalogue

SAMPTER

4 . Bakelite
[- '\ Adaptable for use in shicided~ j :
© N Vacuum Tube moisture- R A\ .‘ [ ) 1O ‘ oy ¢ ) RP

3 f PIPE .
W - Brosidya, N.Y.

— e e ——

Y ST

PATENTED

DUPLEX STANDARD
“None better made”’

Conform to Bureau of
Standards specifica~
tions. Rugged con-
struction assures per-
manent alignment.

BINDING POSTS

Tops 25

Don’t Different
./ Markings
DENSERS
ONLY ONE
NUMBER
TO LOG

lengths. Specially tested and guaranteed. Matched,
packed and sealed, to remain unopened until used.
Literature on request.

"~ DUPLEX CONDENSER & RADIO CORPORATION
46 Flatbush Ave. Extension, Brookiyn, N. Y.

Since binding posts cost so little
and mean so much, why not
treat your set to the best?

Practically any dealer can show
you why EBY Quality Posts are
preferred by most expert set-
builders.

DUPLEX JUNIOR

¢“Best at the price”

A good, low-priced con-
denser. Die-cast rotor.
insulation.

Bakelite
Many other features.

15¢ each—plain or engraved

The H. H.EBY MFG. CO., Phila., Pa.

% Tested and approved by Rapio BroADCAST %
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Earn*100a Week

Learn at Home

Big money every week in fascinat-
ing easy work—wonderful future.
Hundreds of big paying positions

in this huge new industry!

......

More Money for YOU in Radio
THOUSANDS of Radio Experts are needed to design,

repair, maintain, sell radio apparatus, to operate broadcasting stations,
as 'ship and land operators, to go into business; to instruct, sell, demon-
strate superintend and for scores of other big paying radio jobs
And now, you can easily become a Radio Expert. Studying at home
in spare time, you can quickly qualify for a splendid Radio position. As-
tomshmgly small cost. Famous radio instructors give you individual help
by mail. Training Guaranteed.

- Free Employment Service

i Hardly a week goes by without our receiving urgent calls for our grad-
uates “We need a competent Radio Engineer ™ —"“We want men with
executlve ablllty in addition to radio knowledge to become our 1ocal
managers' —"*We require the services of several resident demonstrators”
—these are just a few small indications of the great variety of opportun-
ities open to our graduates.

.

’ Receiving Set and
: Special Parts

¢ Our course of practical instruction includes not only several of our own
specxal patented instruments; but in-addition we furnish material and dia-
grams for buildidg receiving sets—all without additional cost. This is an

absolutely complete course which qualifies you for the government first-class

llcense and for the b1g pay jobs in Radio.
! We Help You to Bxg-Pay Positions

g
i Scores of young men who have taken our course are already earning from
F5 to over $200 a week. Merle Wetzel of Chicago Heights, Ill., advanced
fiom lineman to Radio. Engineer, increasing his salary 100% even while
t4king our course! Emmett Welsh, right after finishing his trammg started
arning $300 a month and expenses. . Another graduate is.now an opers
nIor of a broadcasting station PWX of Havana, Cuba, and éarns $250 a
onth. Still another graduate only 16 years old is averaging $70 a week
in a radio store, and we help our graduates to positions like these.

Send for FREE BOOK

iThere's more money for You in Radio. Find out what this field
s meant to hundreds of our graduates—and how you too can profit in
if. “Rich Rewards in Radio™ has just been printed. It is filled with the
latest Radio facts, figures and illustrations of tremendous interest to you.
ight now—if you are at all ambitious—send for this valuable free book.
Vrite. Now while our Special offer is still open. Fill out the coupon—
and mail it now! National Radio Institute, Dept. 31 K B,
Washington, D. C.

NATIONAL RADIO INSTITUTE, Dept. 31 K B
Washington, D. C.

' Without obligation send me your book “Rich Rewards in Radio,”
which tells all about the opportunities in Radio, how spare timz study at
home will qualify me quickly as a Certified Radiotrician so I can get one
of these splendid positions, and how your Employment Service helps me
to secure a big-pay job.

) ¥ V- o V- S
Street . .. .
Clty State. v cece e

That Very Natural Tone

of the Bristol Loud Speaker is not due to
chance, but to a long-time experience in
the manufacture of finely-adjusted scien-
tific instruments.

For over 36 years The Bristol Company
has been manufacturing Bristol’s Record-
ing Instruments—which measure and re-
cord the minute changes in heat, cold,
humidity, electrical current, and numerous
other properties.

That this experience and factory fitness
is reflected in the sweet tone of the Bristol
Loud Speaker is a very natural thing.

For $25 and $30 you can get a Bristol Speaker; and
there are others as low as $12.50. Ask your dealer

to send one out. Write us for Folder No. AH-3022,
telling why the Bristol is such a delight to the ear.

THE BRISTOL COMPANY, WATERBURY, CONN.,

For 36 years rnakers of BRISTOL’S RECORDING
INSTRUMENTS. Ask any technical engineer. *

BRISTQO] , AubigeHoNE
LOUD SPEAKER

TheRed Stripe
A Radio Guide Line

For your protection, throughout the center of
every Dilecto radio panel is a Red Stripe.
You can see it along the edge of every
panel.

If you buy or build a set look for the Red
Stripe—and you’ll be sure of the finest, strong-
est radio panel that can be made. Dilecto is a
Phenolic condensation material.

THE CONTINENTAL FIBRE COMPANY
Factory: Newark, Delaware

Service on Dilecto, Conite, Contex and Vulcanized Fibre from:

New York, 250 Park Ave. Chicago, Wrigley Bidg.
San Francisco, 75 Fremont St. Los Angeles, 307 S. Hill St.

Dilecto

% Tested and approve by Rapio Broapcast v
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“pep up your radio
for good summer reception

JEFFERSON x*

TUBE REJUVENATOR

Reeps tubes like NEW

NL radio tubes weaken with use—especially in sum-
mer when burned at higher voltage. Keep your radio
tubes efficient this summer with the Jefferson Tube Re-
juvenator. Attach to a convenient electric light socket—
in your own home—*bring back” each tubein 10minutes!

Repeat once a month—note how it improves reception; DoUBLES
and TreBLEs tube life. Quickly pays for itself thru saving tubes and
batteries. A home rejuvenator for tubes is just as essential to satisfac-
tory radio reception as a charger for storage batteries, Completely
restores paralyzed or exhausted tubes, At leading stores selling radio.
If your dealer can’t supply you, send $7.50 to

Jefferson Electric Mfg. Co., 501 So. Green Street, Chicago, IlL

EFTERS o

REJUVENATOR

o @ 60Crus Oy

$ .20
$10 in Canada

Makers of Jefferson Radio, Bell Ringing and Toy Transformers;
Jefferson Spark Coils for Automobile, Stationary and Marine

Takes large or small tubes—
Engines; Jeflerson Oil Burner,Ignition Coils and Transformers.

201’A, 301'A’ UV'199, C’299

4

The Highest Class Receiver in the World

Navy Model C-10 Super-Heterodyne

Dimensions 28
Total amplifi-

Wavelength range 50-600 meters with removable Coils.
in. x 8 in. x 8 in. Only two major tuning adjustments.
cation almost 2,000,000 times.

A high powered 10-tube Broadcast Receiver capable of receiving over

For any Circuit

Prompt shipment can be
made on tested, standard
apparatus of the f{ollow-

ing manufacture;

E. I S., Inc.
General Radio
Willard

Benjamin Electric

Allen Cardwell

Dubilier Formica
Western Magnavox
Jewell Amer Tran

Western Electric
Radio Corporation
Music Master Acme
Cutler Hammer Frost
Federal Kellogg

3,000 miles under favorable conditions, and having a degree of selectivity
far in advance of any other.

We believe the Navy Model C-10 represents final superiority over any
receiver now being manufactured or even contemplated for broadcast
reception.

Write direct to

*

INlustrated descriptive matter gladly mailed upon request.

NORDEN-HAUCK, INC.

Engineers
1617 Chestnut St., Philadelphia, Pennsylvania

A orye . a1 3 - oowwwamaricanrasmobhisStory IDEKA 2 o~ a8 are  edo
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12-Cell — 24-Volt
Storage‘B’Battery

Positively given free with each
purchase of a WORLD ‘““‘A” 4
Storage Battery. You must
send this ad with your order,

WORLD Batteries are famous
for_ their guaranteed quality
and service. Backed by years
of successful manufacture and
thousands of satisfied users.

Equipped with Rubber Case,
an insurance agalnst acid and leak-
age. Yousave 60 per cent and getn

2-Year Guarantee
Bond in Wrxting WORLD Bat-

A

*‘tell their friends.’’ That’s oot

- of performance. Send your &lc]il;r ﬁttgégd
.Solid Rubber Case Radio

6-Volt, 100-Amperes . » o . .Ba?f{:gg

6-Volt, 120-Amperes. , , o « , 13.25

6-Volt, 140-Amperes ., , . , . . 14.00

Solid Rubber Case Auto Battenos

6-Volt, 11-Plate . » o o ., , . $ «25
6-Volt, 13-Plate . . . , , . . -13.25
12-Volt, 7-Plate . . . . . . . 16.00

Send No Money Just state bat;

we will shubday order is recelved by Ex-
press C su Ject to your examlnation
on arrival.

Batte
Extra offer: 5 per cent dlscogt lg:!!ug:s(%)

Approved
and Listed
as Standard
by Leading
Authorties
including Radio
News Labora-
tories, Popular

Sclence nBtl-

tute

m‘ 38, Pogular
ora-

torie 8, Radlo

Broadcast Lab-
orabories Radfo

in full with order. Buy now and get a guar-
anteed battery at 50 per cent savgng to you. 3

> in _the ﬁome
and Lefax, Inc.

-]

LI TN T R L L NN TR A P T R L AT T AL

I'-' ROST ‘fR DIO

Loop Aerial
Plug and Jack

ANEW wrinkle that
has been eagerly
awaited—a plug and
jack designed espe-
cially for loop use,
Has sturdy jack, fitted
with nickeled flush
plateand plug for tak-
ing loop. List price,
complete, $1.50.

H]ERBERT H, IFR@ST Inc,

SUPERIOR._ STREET, CHICAGO

£ NEW YORK CITY  CLEVELAND KANSAS CITY LOS ANGELES
—llllllllllIIIIIIlllllIIIIIIIIlIIIIIllllllllllllIllllllllllllllllmllllIllllll|IllllllIllllllllll!llllllllIlllllllIllllllll
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The Perfect
Reproducer

UYrns

Tone loud and pleasing
Handsome material and design

Black—$22.50 Shell—$25.00
AMERICAN ELECTRIC COMPANY

State & 64th Sts. Chicago

RLD BATTERY CO
1219 So. Wabash Ave,, Dept. 24MP‘}:HICAGO, iLL.

orld«

STORAGE BATTERIES RADIO ’
{KDKA = WEAF * WEN » WJS = KHJ KGO _gr_?_WJv;Kb

Alaboratory
Pz’oduc £ 5Ny

7or Dwt'or/zonle.m' ﬂmpl jZ cactior .

12,000, 48,000, 50,000, 100,000 Ohms. List $1.50
each. Special Sizes to Order $2.50 each. Dealers
write for discounts. When DBetter Resistances are
made they will be Crescents.

Crescent Radio Supply Co. 1-3 Liberty St., Jamaica, N. Y.

“No Ll;'b:r'ary complete without Kipling complete”

t

They will
.do fot you
“what they
hav_q done
‘for others

I S A |

FOR GREATER DISTANCE, VOLUME
AND CLARITY USE

X-L VARIO DENSERS

Endorsed and Used by the Foremost Radio Engineers of the Country

MODEL N-—Capacity range 1. 8 to 20 micro-micro-farads, as
used in Radio Broadcast’s Phonograph Receiver, for balance in
Roberts two tube, Browning-Drake, McMurdo Silver's Knockout,
Neutrodyne and tuned radio frequency circuits.

Price $1.00

MODEL G—Two capacity ranges, .00016 to .00055 and .0003

to .0015 Microfarads, for the Cockaday circuits, filter and inter-

mediate frequency tuning in super-heterodyne and positive grid

bias in all sets. Price $1.50
X-L RADIO LABORATORIES

2426 Lincoln Ave. CHICAGO

If your dealer cannot supply you write direct

Necessary
for the
manuvfac-
ture of
high
grade
seis

CONDENSERS
For Real Radio Reception
Wirite for Literature

HEATH RADIO & ELECTRIC MFG. CO.
206 First St., Newark, N. J

for joining
radio antenna and lead-in wires in one mmute.
without solder, tape or tools.

Many other uses. A million perfect joints have already
been made with these new Wire-Nuts.

Listed by Underwriters’ Laboratories. Booklet free.

Ask your dealer for Wire-Nuts.
We will send 3 Wire-Nuts post paid on receipt of 25c,
B. TORK COMPANY, 8 W. 40 St., New York

| WRITE TO-DAY for your _copy of our new catalog listing

—

FORMICA | *—
RADIO PANELS

‘- TUBES AND RODS

and pricing 3384 dlfferent sizes and kinds of Formica Radio
Panels, 126 different sizes of Formica Tubes, and 21 different
sizes of Formica Rods.

DRILLING—ENGRAVING

Lowest prices consistent with good work.

STARRETT MFG. CO.
521 S. Green St. - Chicago, IlI.

Y Tested and, approved, by.Rapio BROADCAST Y
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ACH TUNING INSTRUMENT
Using Expensive WORM GEAR

Price 4-inch size........ 25.00
Regular fitting 5/16 shaft. /4 and 3/16......ccccrereeeerenen Sc¢ eachextra

Price 3-inch size......... 82.50

If not carried by your dealer, deduct
33-1%, his discount, and we will send you
your required number of dials.

+ Add 19 cents each for postage and packing.

Complete line of parts can be furnished
on the same basis.

A. C. HAYDEN CO.
BROCKTON - - - - MASS,U.S:A.

There’s
A
Reason!

The fine, clear tone and volume of the.

Kellogg Symphony Reproducer is due to
the Kellogg unit with the magnetic dia-
phragm control.

This exclusive Kellogg principle has pro-
duced wonders in the accurate reproduction
of voice and music; piano music is unusu-
ally fine, the lowest tones of the saxophone
to the highest of the violin are as clear as a
bell the soprano voice can really be ad-
mired.

Observe the rigid construction of this
unit, the exactness of every detail, the size
of the magnets. The unit is the reason.

See one at your dealers to-day. *
KELLOGG SWITCHBOARD & SUPPLY CO.

1066 West Adams St., Chicago, Ill.
With every Kellogg radio part, Use—Is The Test.

NOT HURT

{

Sangamo Mica Condensers
A\I engineer engaged in research work for

a large company needed condensers that
would stand severe use and stay accurate.
.80 he took a Sangamo mica condenserand ..

kept it in boiling water for several hours.
Then he had it frozen into a cake of ice.
When tested afterward,he found no change
in the capacity. Even this severe treatment
had no effect upon its accuracy! Your re-
ceiver will work far better with condensers
that are accurate—and stay accurate.

Sangamo condensers are approved by
every nationally recognized radio laboratory.
Theyareguaranteed tobeaccurate within 1o
per cent. of marked capacity and to sustain
thataccuracy. Soldering does not change the
capacity. Neither does dampness norsaltair.

Their neat appearance appeals to those
whoare particular aboutgood workmanship;
solidly molded in smooth brown bakelite, all
corners rounded, ribbed for mechanical
strength, and decidedly easy to solder.

Made in all capacities from .00005 to .01
mfd. Prices are moderate. Supplied with re-
sistor clips for 10 cents extra.

Good radio stores carry Sangamo
Mica Condensers or can get them
quickly from jobbers. Insist!

Sangamo Electric Company
Springfield, Illinois

RADIO DIVISION, 50 Church Street, New York

SALES OFFICES—PRINCIPAL CITIES

For Canada— Sangamo Electric Co. of Canada, Ltd., Toronto.
For Europe—DBritish Sangamo Co., Ponders End, Middlesex, Eng.

6Fot Far East— Ashida Engineering Co., Osaka, Japan
1320- .

% Tested and approyed.by Rapio BROADCAST
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Vital to every radio fan

In a radio set, it is the tube that detects the
sound—that amplifies the sound—that deter-
mines in large part the quality and volume of
the sound. Therefore the tube—intricate of
mechanism and delicate to make—is the vital
spot in every set. And it always pays to be
sure you use genuine Radiotrons—made with
experienced precision.

Build any circuit—simple or complex. Buy
any set, plain or fancy, simply boxed or elab-
orately cabineted. But give it every chance
to achieve its best—with genuine Radiotrons.
Be just as careful when you replace tubes, too.
Always see for yourself that each one bears the
identifying marks of a Radiotron: The word
Radiotron and the RCA mark.

Radio Corporation of America
Chicago New York San Francisco

Radiotrc

\EG.VU.S, PAT. OFF. r 5N

PRODUCED ONLY BY RCA

% Tested and approved by Rapio BROADCAST %
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THE SOCIAL SIDE OF RADIO

Mrs. Dr. Elliott Norton, center, Frances Peralta, soprano of the Metropolitan Opera

Company, right, and Mrs. Alberta N. Burton, ata radio set during the tea-hour. Women

throughout the country are finding that they may hear delightful tea and dinner music

during the late afternoon and evening, and a radio concert, given by a good
orchestra, often adds to the pleasure of a cup of tea
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From Figures to Fame

Professor Louis Alan Hazeltine Finds that the Algebraic Un-
known Quantity, X, Equals Fame, Fortune, and the Neutrodyne

ELDOM, if ever, would any one select
algebra as a sure road to fortune.

While plumb-

ing, banking,
advertising, physics
and every kind of
concentration are
glaringly depicted as
a part of the curricu-
lum of most corres-
pondence school
courses, it 1s exceed-
ingly unlikely that
these confident ad-
vertisers would in-
dicate algebra as the
one path through
which one might at-
tain to Fame and
Fortune—that vision-
ary goal of one’s
dreams. But it has
been demonstrated
that algebra and
Fame and Fortune
are somewhat synon-
ymous and that one
gains experience from
the one branch of
mathematics that
helps to solve the in-

By MYRA MAY

PROFESSOR LOUIS ALAN HAZELTINE

Inventor of the neutrodyne circuit, embodied in
thousands of receivers used all over this country and
abroad. Mr. Hazeltine is head of the Department
of Electrical Engineering at Stevens Institute of
Technology at Hoboken, New Jersey, and is here
shown using a wavemeter in his laboratory
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tricate problems of the higher branch. And
so the unknown gquantity, X, may, after all,

be the Fame and
Fortune of your
dreams as well as
the solution to your
involved algebraic
equation. It 1s sel-
dom that one gains
Fame and Fortune
through the direct
application of mathe-
matics, however, and,
student or scholar, he
is fortunate, indeed,
who, having solved
his algebraic problem,
finds that the X, lit-
erally spells Fortune
itself. Such was the
case with Louis Alan
Hazeltine, inventor
of the “neutrodyne”
circuit.

If someone were to
ask you why radio
interested you, you
might reply that you
liked to try for dis-
tance, or that you
enjoyed the enter-
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tainment that a full program affords, or
you might, like Professor Hazeltine, answer
that it is the science of radio which interests
you. Professor Hazeltine explains that it
was the opportunity to work out'mathematical
problems that first led him to experiment
with radio. He has never been especially
interested in either the programs of broad-
casting stations or in attempts to receive long
distances. He has been concerned with little
but the scientific side of wireless. It is char-
acteristic of the man that he did not have a
neutrodyne set himself until several years
after he had worked out the fundamental
theory mathematically and had made appli-
cation for his patents.

PROFESSOR HAZELTINE LIKES MATHEMATICS

ATHEMATICS has always been a fa-

vorite of mine,” he says. ‘“At school
I once received a prize for my good work
and my highest grades were always in mathe-
matics. By chance, | graduated first in my
class, but that was only by chance, for I had
consistently held second place until the
leader went to live in another city. From a
high school in New London, Connecticut, I
transferred to Stevens Institute of Technology
where in 1906 | graduated with the degree
of Mechanical Engineer.”

Professor Hazeltine is too modest to tell

that he finished his school and college course
in twelve years instead of the sixteen most
of us give to it. He prefers to let people find
that out for themselves.

“l remember,” he reminisces, “when | was
a little boy [ saw my uncle working out some
algebraic calculations: he explained that he
made those queer hieroglyphics just for
amusement. [ marvelled at such a pastime
when there were such sports as baseball and
swimming to claim spare hours. [ had no
premonition that some day 1, too, would
devote my leisure to the same queer hiero-
glyphics.

“When | entered Stevens Institute I did
not know what branch of engineering |
wanted to take up, but I did know that | had
a prejudice against electrical engineering.
Nevertheless, near the end of my course I
began to feel that the performance of elec-
trical apparatus could be predetermined
more accurately than that of mechanical. [t
was this feeling that led me to change my
field to electrical engineering in spite of
my former prejudices, and later, it was this
same feeling that led me to specialize in radio.”

After graduating from Stevens Institute,

Radio Broadcast

Professor Hazeltine entered the testing de-
partment of the General Electric Company
in Schenectady where he received a practical
training. This was his only venture along
the highroad of business, for the following
year he was offered a position as assistant in
the Department of Electrical Engineering
at Stevens Institute and he has remained
at that college ever since.

WHY HAZELTINE SPECIALIZED IN RADIO

I WAS fortunate in my surroundings at
Stevens,” says Professor Hazeltine, “for
my work covered all branches of electrical
engineering and the head of the department,
Professor Albert F. Ganz, was always aiding
and inspiring my further progress. During
this period | specialized in one branch of
electrical engineering after another, and pre-
pared much of the material for presentation
to my classes. It was in this manner that
[ gradually developed a text on electrical
engineering, which has but recently been pub-
lished.

“Professor Ganz was the foremost author-
ity in this country on the subject of electro-
lytic corrosion of underground structures by
stray electric current, particularly from elec-
tric railways. At times [ assisted him in
this work and for several years after his death

1 was associated with the firm of Albert F.

Ganz, Incorporated, which continued his
professional work in electrolysis.”

During the winter of 1914-1915, the well-
known radio experimenter, E. H. Armstrong,
wrote a paper, presented before the Institute

of Radio Engineers, on the fundamentals of =

the three-electrode vacuum tube and then in a
subsequent paper described in detail the tube’s
capabilities for oscillating which he had dis-
covered. The young instructor at Stevens,
who had always been partial to any branch of
mathematical science, found a new and delight-
ful field before him. Here at last was a real
opportunity to apply mathematical analysis.

THEORY PRECEDES PRACTISE

ONG before Professor Hazeltine had one
of the desired vacuum tubes he began a
theoretical study of its operation, and it was
in this manner that he worked out the theoret-
ical requisite for the production of oscilla-
tions. Not until then did he obtain a vacuum
tube (then known as an audion) to trace its
characteristic curve. On the basis of that
information he designed his circuit, wired it,
and immediately obtained the anticipated
result. '
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TWO RECEIVERS

Designed by Professor Hazeltine.
the war and is known officially as the SE 1420.
for the neutrodyne circuit was partially evolved.

The one in the insert was designed for the Navy Department during
It was while he was developing this receiver that the idea
The larger photograph shows Mr. Hazeltine and one of

his models of the neutrodyne

In spite of this remarkable performance,
Professor Hazeltine continued his theoretical
studies coupled with experimental verifica-
tions for the next two years, and it was not
until 1917 that he felt that his work was in
sufficiently perfect form to give it to the
world. His paper on “Oscillating Audion
Circuits” which gave the results of his in-
vestigations was read before the Institute of
Radio Engineers. This was the first time that
a general and yet a simple mathematical
method for the treatment of oscillating au-
dion circuits had been given. It was in this
paper that Professor Hazeltine used the ex-
pression ‘“mutual conductance,” a term that
has since become as much a part of radio
language as have antennas and batteries.
Professor Hazeltine asserts that all of his
subsequent radio work and whatever success

he has achieved may be traced to that pa-
per.

Wireless was claiming more and more of
Professor Hazeltine’s time. The following
summer he devoted to experimental work in
radio telegraphy and telephony in conjunc-
tion with Mr. Paul Ware. Later Mr. Ware
joined the Signal Corps of the United States
Army where he continued his research and
produced a valuable portable set that has
since been adopted as a standard equipment
by the Signal Corps.

Meanwhile Professor Hazeltine was also
conducting a radio and buzzer class to train
operators for the Signal Corps. And then
when Professor Ganz died, Professor Hazel-
tine was appointed in his place to serve as
head of the Department of Electrical En-
gineering.
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THE SE 1420

DURING the following year.l was asked to
join the -technical staff. of -the radio
laboratory at the Navy Yard at Washington,”
He narrates. ‘I spent the summer in Wash-
ington doing miscellaneous development work
and in the early fall 1 designed a radio re-
ceiver which was standardized by the Navy
Department. and has been in wide use ever
since. To .Naval operators it is known as
SE 1420. This receiver contained several
novel features, and its design was of particular
interest to me because it was based on the
theoretical formulae which [ myself had
evolved and which were incorporated in my
paper on ‘Oscillating Audion Circuits.” These
methods were borne out so well by experiment
that only a single shop model was constructed
on which a few minor adjustments had to be
made before the final drawings and specifi-
cations were prepared for the submission of
bids.

“In the midst of my work I was stricken
with an attack of influenza which kept me
away from the laboratory for a few weeks.
On my return [ found that another member
of the technical staff had practically com-

455
pleted the development of a receiver similar
to my own. The officer in charge of the work,
Lieutenant W. A. Eaton, suggested that I
abandon my development on the ground.that
time was pressing and that the other receiver
was nearly ready. Had he given me definite
instructions | would, of course, have obeyed
him. But inasmuch as he merely expressed

a wish that [ do so and because I had great

confidence in my own design, I felt justified
in continuing with my work. The result
was that when these receivers were tested
mine was shown to be distinctly superior to
the other and it was eventually adopted.
Although it is strictly against the copy-book
traditions | feel that a subordinate is justified
in going-against the wishes of his superior if
he 1s confident that he is right and if he is not
disobeying positive instructions.

ELIMINATING CAPACITY COUPLING

N THE design of this Navy receiver 1 was

particularly interested in _trying to -eli-
minate capacity coupling between the pri-
mary and the secondary circuits, for experi-
ence had shown me that this was a source of
much interference in reception. By suitable
shielding 1 was able to eliminate all capacity

e T

THE STAFF OF THE ELECTRICAL ENGINEERING DEPARTMENT

Of Stevens Institute of Technology.
row, center.

Professor Hazeltine, head of the Department, is seated in the first
Front row, left to right, Professor F. C. Stockwell, Professor L. A. Hazeltine, W. P. Powers.

Back row, H. L. Paulding, V. C. McNabb, Samuel Slingerland, and H. C. Roters
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coupling in the primary and secondary cir-
cuits except between two coils, one of which
was.. necessarily : in the field of .the -other.
Then it occurred to me that I could minimize
this coupling by partially shielding one of
these coils through an auxiliary coil wound
over it. | realized that this coil would pick
up some current, and I quickly saw that this
current might be employed to neutralize
whatever capacity coupling remained. This
was the first thought of capacity neutraliza-
tion that I had, and I did not realize at the
time that it was destined to be what one might
call - the keystone of the neutrodyne.: The
neutralization was actually incorporated in
the Navy receiver although it was of the na-
ture of a refinement rather than of a necessity.
- “Later 1 attempted the design of an audio-
frequency amplifier which would give a par-
ticularly high amplification, but after a time
I came to the conclusion that such an amplifier
would oscillate persistently on account of
the capacity coupling between the plate and
the grid of the vacuum tube, in its circuit, for
the plate and the grid circuits would be con-
nected to similar transformers and would
therefore be in resonance—a condition par-
ticularly conducive to oscillation. Almost at
once [ saw the solution—the deleterious ca-
pacity coupling. [ suppose that my experi-
ence with the Navy receiver helped me to
reason out the method which I thus evolved.
My experience seems to me to be an illustra-
tion of the adage that the realization of a
problem 1is frequently more important and
more difficult than its solution. This ncu-
tralization of capacity coupling in vacuum
tubes was the basis of the neutrodyne circuit,
the practical development of which came
several years later.

THE WAY TO SOLVE PROBLEMS—SC.)LVE THEM

IN 1919 | started to devote my time 10 a
study of the application of three-electrode
vacuum tubes to the various problems of power
conversion, with efficiency the primary ob-
ject. This work was to some extent a con-
tinuation of my earlier work on oscillating
circuits, for the form of conversion which 1
first investigated was from direct current to
high-frequency current as used for radio
transmission. The work was carried on much
further, however, in order that it might
include conversion of alternating current
power into direct current power, of one fre-
quency into another frequency, of direct
current into alternating current of controllable
frequency, and so forth. This new subject

Radio Broadcast.

was a valuable background for my other

‘work and made me realize that although two
problems might.not be closely related, they

mlght nevertheless, have a common ground
in their respective.solutions. :

“In my.college work I constantly see. many
boys who.seem quicker than I in absorbing

‘-mathematical theories, but they have not the

fondness. for work that leads to original inves-
tigations.” I have long believed that the

prime requisite for success along mathematical

lines—and this applies to.all scientific prog-
ress—is not so much a natural ability, .as .it
is a certain fondness for the subject. - The
only way to learn to solve problems 1s to solve
them. .

“I was engaged in the development of
radio receivers during the fall of 1922 when
my. attention was directed to the immense
possibilities of a receiver employing tuned
radio frequency amplification. [ knew that
the great limitation of this type of receiver,
which had thus far prevented its successful
introduction, was.in its strong tendency' to
oscillate because of the feed-back of the
capacity coupling of the vacuum tube. This
feed-back was accentuated by the tuned input
and output circuits. 1 realized that my earlier
work on the ncutralization of this capacity
coupling was directly applicable. A model re-
ceiver was constructed to incorporate these
ideas and it was christened the neutrodyne.

“During this period, several manufacturers
were eager to obtain a receiver of this sort,
and Mr. I. P. Rodman, an officer of the
present Garod Corporation who had become
convinced of the great value of a tuned radio-
frequency amplifier, had much to do with its
development. The necutrodyne was first
brought before the public at a meeting of the
Radio Club of America in March, 1923.

HOW INVENTIONS ARE MADE.

HERE is much curiosity as to how in-
ventions are made. In the carlier devel-
opment of an art, most inventions are the re-
sults of experimental discoveries, and this is

-often the case even iIn their subsequent

growth. For example, Armstrong’s inventions
of regeneration and super-regeneration come
under this category. My inventions, on the
other hand, have all been the result of theor-
etical studies, verified and modified by later
experimental work. Again some inventions
are the result of mathematical analysis as,
for example, Pupin’s and Campbell’s loading
coils on electrical filters in telephone lines.
Although | have used mathematical analysis
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PROFESSOR HAZELTINE AND A CLASS

At work in a laboratory in the Department of Electrical
Engineering at Stevens Institute at Hoboken, New Jersey

quite freely in my studies, it so happens that
my inventions have been based on elementary
technical considerations and can be fully
described either with or without the most
elementary sort of mathematics.

“Some 1inventions are made deliberately;
that is, the inventor has a problem before
him which he attacks in every way that he
can think of until he solves it. It was in this
manner that | made my invention of capacity
coupling neutralization as applied to vacuum
tubes and my high efficiency arrangements
for power conversion with vacuum tubes.

“It is interesting to compare the problems
which confronted the engineers of a few years
ago with those which puzzle them to-day.
In the days immediately following Arm-
strong’s regenerative work, the great problem
was to get vacuum tubes to oscillate, and 1
have spent many hours in trying to produce
oscillations in circuits where the conditions
were essentially unfavorable. In the Navy

receivers which preceded mine, the idea of
obtaining oscillations under all conditions of
coupling and wavelength had been definitely
abandoned and it required all of the refine-
ment of calculation of which [ was capable to
produce controllable oscillation in my own
receiver.

“The problem of tuned radio frequency
amplification, however, has been solved by
the elimination of oscillations and 1 have spent
as many hours getting rid of stray coupling
and thereby stopping all tendency to oscillate
as | have previously devoted to the encourage-
ment of oscillation. So radio progresses.”

It may be that Professor Hazeltine has used
the same method of progress for himself. In
any evenf, he has come up by almost pure
mathematical processes to vindicate the stu-
dent. He has made inventions that others
have repeatedly failed to approximate, and
he has placed himself in the foreground of im-
portant figures in the technical world to-day.
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With the exception of the fixed condenser, all the parts entering in the construction.
The numbers correspond with those of the parts list

A parts picture.
of the detector amplifier are shown here.

& Rapio Broapcast Photograph

How to Build a Two-Stage
Detector-Amplifier Unit

By JOHN B. BRENNAN

4

in building receivers that will produce signals of excellent quality.

E BELIEVE that radio constructors are becoming more and r1ore interested
Brennan, technical editor of this magagine, brings out in this article, it is not now

As Mr.

so important fust how much noise a receiver will deliver, or bow far 1t can be heard,
but the quality of the program it produces. . This unit, which is designed to fit with
the two-stage radio-frequency amplifier unit described by the same author in this
magagine for May, 1025, has been especially designed o give the best possible

quality.

The cost of parts 1s not bigh, and the constructor will find that assem-

bly and wiring is quite easy.— THE EDITOR

LOWLY but surely the trend in radio
1s swinging toward quality. We are
learning that it 1s not how much, but
how good that counts in radio.

There was a time when the radio store which
had the largest horn sticking out its front
window with a power amplifier behind it,
assumed a kind of local radio supremacy due
entirely to the pure force of the racket.
Times have fortunately changed, and to-day
we see many dignified if modest radio estab-
lishments equipped with individual listening-in
booths where receivers are on display and
demonstration.

So, too, the change has beenfelt in the design
of radio apparatus. Parts and complete
sets have been materially improved. Good
voice and music quality and perfectness of

loud speaker reproduction have assumed their
rightful importance in design and construction.
That old term ‘“tremendous loud speaker
volume” is slowly slipping into the discard.
It 1s being helped along by an occasional
shove 1n the form of an amplifier which
produces loud speaker signals with clarity
and fidelity.

This paper describes such an amplifier.

WHAT DO WE WANT IN AN AMPLIFIER?

O BE efficient, a detector and amplifier
must have the qualifications of sensitivity,
honesty of reproduction, ease of control, and
must produce loud speaker volume sufficient
for dancing. lts construction must be simple.
The sensitivity largely depends upon the
type of tuner employed to tune the incoming
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signal before it reaches the "detector tube.
However, the detector tube must also be
possessed of qualities which will make of it a
sensitive rectifier of these signals. '

Honesty of reproduction, or in other words,
the property of the amplifier to repeat
faithfully the sounds as transmitted, 1s a
function governed by the selection of a
suitable audio-frequency transformer, plus the
intelligent use of A, B, and C batteries.

All detector-amplifier circuits are pretty
much alike. Their differences are mainly
in the design which affects the control of the
various parts entering into the construction of
a completed unit. Undoubtedly a unit may be
produced in which everything possible 1s varia-
ble: C battery adjustment to the amplifiers,
grid leak, grid condenser, tapped transformer
primaries and secondaries, and B battery
voltages. It is hardly necessary to state
that the tubes would be individually controlled
by separate rheostats. However, a unit such
as this would soon loose its value if it were
to be used in a permanent installation where
there would be no need for all these controls
.once a satisfactory adjustment has been ob-
tained. Such a completely variable unit
would rather be suitable for the laboratory.

The volume produced by an audio amplifier

459

depends upon the number of stages of ampli-
fication which may safely be used without
overloading the amplifier tubes. Volume
also depends upon the sensitivity of the de-
tector and the ability of the amplifier to take
whatever i1s produced in the detector and
amplify it without altering the signal charac-
teristics. Briefly explained, this means that
some amplifying transformers have the ten-
dency to favor some voice and music notes
over others, depending upon the electrical
and mechanical makeup of the transformer.
The distributed capacity in transformer wind-
ings causes a favoring of the lower fre-
quencies over the higher frequencies. Also,
when little iron is used in the core construc-
tion, it becomes over-saturated by the forceful
variations of electromagnetic flux and prevents
the transformer from functioning successfully.

GOOD CUALITY AND SUFFICIENT VOLUME

HE detector and two-stage audio-
frequency amplifier described here is the
result of experimentation along the lines as
explained above. 1t has been reduced to a
practicable working unit producing a very
high quality of signal with plenty of volume.
This detector-amplifier may be used with
any tuner now available, but has been especi-

FIRST STAGE SECOND STAGE
AF. AUDIO AF. AUDIQ
I (@ DETECTOR TRANSFORMER AMPLIFIER TRANSFORMER AMPLIFIER
5 o
00025 -
mfd o6 —J,S
'.'ﬂput | — "g_
©) o
®
F
| I |
.S
i ’§®
[ I
Filament
Switch ¥,® —
e 3 Y Y 1
BRI Lo

FIG. 2

“The circuit of the detector-amplifier.
panel illustration Fig. 3.

The numbered units refer to those panel controls as marked on the
In wiring it is well to make frequent use of this circuit and the schematic wiring
diagram, Fig. 7
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FIGS. 3 AND 4

This front view of the panel indicates the symmetrical layout which has not caused any sacrificing in effi-
ciency for the sake of appearance. Ample room on the upper side allows for the mounting of a filament
voltmeter and plate milliammeter or plate voltmeter.

The working drawing above shows the panel layout

Rapio Broaocast Photograph
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The angle bracket details. Two are required

ally designed as the audio unit for the two
- . . . .
stage radio-frequency amplifier described in
the May, 1925, Rapio BROADCAST.

The circuit comprises a vacuum tube de-
tector with variable grid leak and independent
filament rheostat and a two-stage audio
amplifier with filament controlled by one
rheostat. Large core audio-frequency trans-
formers of a ratio of approximately 3 to 1,
and a C battery bias upon the grids of the
amplifying tubes are important items entering
into the construction. None of the adjust-
ments 1s exceedingly critical but are found
to be of actual necessity when maximum
service is desired.

All thebindingposts for the connection of the
tuner, batteries and loud speaker are mounted
upon the rear of a bakelite shelf which also
supports the audio transformers.

A filament switch, the grid leak and con-
denser, rheostats, sockets and jacks are
mounted upon the panel. The bakelite
sub-base i1s mounted upon the brass angle
brackets which are fastened to the back of the
panel.

461

WHAT PARTS TO USE IN THIS UNIT

SATISFACTORY results with this design
depend entirely upon the selection of
many of the same parts as employed in our
construction. This 1s quite logical. [t is
probable that another type of amplifier can
be designed using other parts—but that’s
another story.

The parts employed in the construction of
this unit are listed as follows:

3 Federal sockets—panel mounting
2 Bradleystats
1 Bradleyleak, with .00025 mfd.-condenser
2 Carter Jacks, 1 open single-circuit, 1
closed single-circuit
2 Rauland Lyric audio-frequency transform-
ers ratio 3.95 to I
1 Carter filament switch
1 Panel 7 x 10 x % inches
1 Panel 33 x 9% x % inches
10 Eby binding posts
Brass strip 20 x 3 x ¥ inches
Bus wire—lugs
12. 14 % inch x 5 Round head machine screws
with hex nuts.
13. 6% inch x & Flat head machine screws
with hex nuts
14. 1 — .0005 mfd. fixed condenser

o W N

\wn

~ 0o W~ o

The reader will probably ask, ‘““canother
transformers be used instead of those shown?”
Of course, yes, but so can other parts be used
throughout the construction. If this variation
is allowed in parts selected, the individual
constructor would have to lay out his own job.
He would, of necessity, have to rearrange the

., ; : " ' —E : = K
X6 o 6 6 & b6 A o & o X
3 . g
: All Holes No. 27 Drill ' ; |
i S !
, O o o o | |
t I
- - oy
N N ™
i N PY: I
! 'SUB PANEL| %6« 33" 9 %" Rl
< —1"1--~ r-#-r';-», !
Co - |
-6-_ H 1 . =H_ '
%6 oy S el
X o ¢ ¥
0
e — — e _ 9 M e e e e e e —— e e —— s s . — >
FIG. 5 .

In the la}}out of the sub-base, the dimensions are marked starting from.the center line.

By -

actually placing the audio transformers in place, their mounting holes may be scribed
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SUB BASE

Input — A— Output
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__OX Switch
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FIG. 7

Is a schematic wiring diagram of the completed receiver. For the sake of
clearness, the panel is represented as being on the same plane as the sub-base

various mounting holes on the panel and also scheme of construction and that is hardly new.
the sub-panel holes would be changed. Therefore for those who wish to benefit by the

If the parts were not thoughtfully selected experience gained in the test of several types
there would be nothing left but the idea and of apparatus, it is suggested that they con-
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form to the selection of parts as closely as
possible to the list as shown.

The heart of the unit is the two audio-
frequency transformers. They have been
selected because of the large cores upon which
are wound plenty of wire. These two features

TWO STAGE
T RADIO FREQUENCY AMPLIFIER
| el

A AT v e s

Ravio Broancast Photograph

In laying out the panel, place it face down
on a table with its length running right and
left. Now divide the length into two sections
evenly, both of five inches each. The dividing
line is the working center line. Working up,
three quarters of an inch from the bottom

DETECTOR
TWO STAGE AMPLIFIER

WA
T

_ N P § _ _
£ =l

(1]
1 L]
.002 mfd

= INPUT

Switch -.I,'

s

¢ 0 o
-A- B+90

FIG. 8
How the detector two-stage amplifier would be connected to the two-stage radio-frequency amplifier

described in the May, 1925, Rapio BROADCAST.

alone prevent over-saturation and insure
against overloading.

Those used in this amplifier are of a low
ratio and are capable of taking a very strong
signal and amplifying it without changing its
characteristics. The circuit employed 1s that
of Fig. 2.

The numbered symbols in Fig. 2 are those
with variable controls that are mounted on
the panel. They may be identified in the

panel illustration Fig. 3.

ASSEMBLY IS EASY USING THE NUMBERS

HE construction of the detector-amplifier

is almost entirely a matter of assembly,
and wiring. We suggest proceeding as
follows:—After the parts have been obtained,
the panels are prepared by drilling all the holes
and graining the surface by rubbing with
fine emery paper.

The cut above shows the two units connected

scribe a line (1) across the length of the panel.
On it will be located the two jacks. Then
one half inch above it scribe another line
(2) all the way across. This 1s for the socket
mounting holes. Another line (3) is scribed

SUB BASE

—B— —~A— —C— Input

° o o0

Output

P P RP QPR

To Loud ™
Speaker

To Tuner

B Batteries

FIG. O

Here is how the batteries, A, B, and C are con-
nected to the binding posts on the sub-base
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To Input
g 0
Plate Variometer
Z . Inserted in Plate
5_.0009 To Input Circuit of To Input
mfd Detector Tube
— <) O
o “ To input | @ "
il
To Input
< -0
To Input
0 o
tioss 00025
P s BT s mfd
0005 | S °
mfd ?nof%s % To Input
—o =
002 To Input | :
— @ B 3 o ms | L.
= 0005
mfd . s
fUntuned R.F. Transformers., Attaches To
¥ o Plate of Detector
Tube-
. f P To Input @ _
70005 S ;
i B o FIG. 10
g Several tuner and radio-frequency amplifier
1 = circuits which may be used with this de-
k4 . X
/ tector amplifier. 1. 1s a standard tuner
40%03,1%5 [ with primary and secondary, the latter
1 shunted by a .0oo5 mfd. condenser; 2. is
-0 A B+90 the -old standby, the variometer-vario-

13 inches above the last one for the grid
leak and two rheostats. The filament switch
hole intersection line (4) is marked directly
on the center line 2% inches above the
line No. 3.

Working out from the center line on line No.
1, the two jack holes are located 11 inches
away. The mounting holes for the brass
brackets are located on this line § of an inch
from the sides of the panel.

Now jump up to line No. 3 for the rheostats
and grid leak, etc. One is centrally located
on the center line and the other is 3 inches
to the side as i1s the grid leak "hole. After
locating these three points, continue the scriber
lines down so as to interesect line No. 2. Then
coming back to line No. 2 the socket mount-
ing holes are located § of an inch either
side of the point of intersection of the rheostat
hole -lines. The complete layout is shown
in Fig. 4. ;

coupler tuner; 3. is the variometer anténna
tuner; 4. a non- radlatmg radio-frequency amplifier
and tuner; 5. the Reinartz tuner: and 6. a loop
and r. f. circuit. {n the detector circuit, the return
of the grid circuit is made to the negative side of
the A battery line. If results are not satisfactory,
try making this connection on the positive side

of the A supply

This completes the panel. The sub-base
dimensions may be laid off in a similar manner
and are shown in Fig. 5. -

The binding posts are situated threce quar-

ters of an inch from each other beginning at
the center line. The holes for screws holding
the sub-basc to the brass brackets are located
on cach end 7 of an inch in from the edge.
The transformer holes are given but are not
accurate for all transformers of the same man-
ufacture. Therefore, in laying out these
holes it 1s well to place the transformers on
the base so that the holes on one side aré 5%
of an inch from the front edge. Then holding
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| FIG. 11 AND FIG. 12

©.20 The top side with all parts excepting the bypass condenser in view. Note
how the two audio transformers are mounted with their cores at right angles
to each other. Much of the wiring is on the under side of the sub-base
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the transformer in place, mark the holes with
a scriber.

The brass brackets are bent and drilled
in accordance with the layout shown in
Fig. 6.

With this preliminary preparation ac-
counted for, the work of assembly is next in
line. The several parts are mounted in order
named, from the top of the panel down; first
filament switch, then rheostats, and grid
leak, next sockets and finally jacks.

For the sub-base, first mount all the binding
posts having the lugs on the under side of the
panel and pointing in toward its middle.
Next mount the panel upon the brackets and
after this 1s done, secure the two transformers
firmly with 3-inch x 5% round head machine
screws. The cores are placed at right angles
to each other as may be seen from the sche-
matic wiring diagram Fig. 7 and the illustra-
tions.

The completed sub-base unit is fastened
to the panel by two round head brass or nickel
plated machine screws % inch long.

Radio Broadcast

THE UNIT

IN AN assembly job as compact as this, it
is absolutely essential that insulated wire
be used, at least where there 1s danger of short
circuits. In the unit described, insulated
wire has been used throughout. Contrary
to what one might think, the wiring job is
simplicity itself. It is only to be remembered
that the wires should run direct from one part
to the other without unduly twisting or bend-
ing them. The schematic wiring diagram in
Fig. 7 will be of aid here.

Wherever possible, lugs have been clamped
down under terminal nuts to provide an
easily accessible point of soldering.

As a standard detector-two-stage audio
amplifier, this unit 1s admirable for use around
the laboratory where the experimenter is fre-
quently trying new tuner circuits and requires
a means for detecting and amplifying his re-
ceived signal. lts primary purpose is for use
with the two-stage radio-frequency amplifier
described in the May, 1925, RaAp1o BROADCAST.

Rapio Broapcast Photograph

FIG. 13

Looking at the amplifier from the right side
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FIG. 14

The left side view

The circuit diagram, Fig. 8, shows how these
two units may be connected together.

Plate voltages of from go to 120 may be
used on the two audid stages while for the
detector 45 to go volts will be suitable. No
definite voltage requirements are specified
as this depends entirely upon the tubes and
transformers used. Six-volt tubes will prob-
ably give greater satisfaction in this unit,
although it is of course entirely possible to
use one and one half and three-volt tubes.

The loud speaker may either be plugged
into the last jack or the cord tips fastened in
the output binding posts. The jack for the
first stage is not of the conventional double-
circuit type but is a single closed-circuit jack
which includes the phones or loud speaker in
series with the primary of the first transformer
when the plug is inserted.

OPERATION OF THE AMPLIFIER
ONCE the unit has been adjusted for

one particular time, for instance, an
evening enjoyment of a radio program, there

Rapro Broapcast Photograph

467

i1s nothing that need be touched with the
possible exception of the grid leak. Tubes
should be burned only as brightly as is con-
sistent with clear and sufficient volume.
To go beyond this point usually results in
decidedly decreasing the life of the tube.

The batteries are connected to the binding
posts of the amplifier as shown in Fig. o.
The C battery voltage will vary conversely
with the B battery voltage applied and may
conform with this table:

B Volts C Volts
80 3.0t0 4.5
100 4.5to 6.
120 6.0to 9.0
150 9.0 to 12.0

The tuner unit output is connected to the
detector-amplifier input at its input binding
posts. Amplifier output posts are provided
which allows the use of a loud speaker without
plugging into the jack. Several tuner and
radio frequency circuits with which this unit
might be used are shown in Fig. 10.
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FIG.

Simplicity in wiring is clearly indicated 1n this bottom view.

Radio Broadcast

Rabpro Broapcast Photograph

15

It also shows the need for accuracy

in layout, as there is not much room to spare for the sockets between the two brass brackets

If there 1s the slightest trace of a high-
pitched singing noise, it is well to ground the
negative side of the A battery and the cores
of both audio-frequency transformers.

Where trouble is apt to be encountered, it is
suggested that the constructor proceed first
by re-checking the entire circuit diagram with
the wired circuit of the unit. Sometimes it is
possible that transformer windings are open-
circuited or bypass condensers short-circuited.
Be sure also that positive contact is made
between the several blades of the jacks and
that the filament switch 1s working correctly.
Tube prongs may also be bent down too far,

preventing the tube from making contact
with the socket blades.

From the several assembly and wiring
photographs it will be seen that some leads
have been passed through holes drilled for the
purpose in the sub-base. Many of the leads
running from the sub-base assembly to the
panel pass through the narrow space between
the sub-base and the rear of the sockets.

When enclosed in a suitable cabinet, this
detector-amplifier in appearance will grace
any installation and is admirably adapted
for the special requirements of .the experi-
menter.

G(' The material appearing in this magazine is fully protected by copyright, and
editors of periodicals are advised that unauthorized publication of circuit
diagrams, technical descriptions, and parts or the whole of articles, without due
permission and credit, is an infraction of the law. Those who wish to reprint
material appearing in these pages are asked to communicate with the editor.
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Summer Radio Programs Are Attractive

E IMAGINE that the broad-
cast program directors, har-
assed fellows that they are,
breathe a sigh of relief when the
summer season comes around. A glance at
the daily radio programs in the newspapers,
bought these steamy summer days, shows that
there is plenty of interesting entertainment
which can be led into the willing maw of the
domestic loud
speaker. At the =
risk of incurring X
the wrath of
those who make
what 1s flip-
pantly called a
livelihood from
the business of
transportation,
we should like to
suggest that the
faithful radio set
can provide en-
tertainment and
amusement in
the coolness of
one’shomewhich
make a trip to
the scene of the
festivities entire-
ly unnecessary.
Although the
concert season
has closed, and
the members of
orchestras which
have been heard
from many sta-
tions during the
winter and spring
with so much

Ny
AR

7
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FRITZ REINER
The famous conductor of the Cincinnati Symphony Orchestra

which has been heard over station wLw, of Cincinnati.
Reiner, who is quoted elsewhere in this department, thinks
that radio can do much to elevate American musical taste.
His own activities through wLw have done a great deal toward
giving broadcast listeners music of unequalled quality

pleasure have scattered, thereare still many ex-
cellent bands which will beon the air from vari-
ous stations during the summer. The United
States Marine Band is probably the best known
of musical organizations of this sort that can
be heard during warm weather. Every Wed-
nesday evening from five to six thirty, East-
ern Standard Time, this band can be heard
through stations wrc of Washington and wjz
of New York.
These late after-
noon concerts
will supplement
the regular
weekly concerts
played in the
Sylvan Theatre
at Washington
which are broad-
cast every Thurs-
2 day night from
« seven thirty to
. nine, Eastern
w standard time.
wWEAF and eight
others are broad-
casting several
concerts weekly
of the Goldman’
band from the
bandstand on the
campus of New
York University,
beginning at 8:30
and concluding
at 10:15 Eastern
daylight saving
time on the eve-
nings concerned.
wjz, WGy, and
wrc will broad-

\\\\\\§\' ‘\\:a_

Mr.
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cast three times weekly concerts of the New
York Philharmonic Society. The orchestra
plays in the Lewisohn Stadium, New York.

Listeners to wwj, of Detroit, remember
with much pleasure the concerts of Schme-
man’s Band which have been broadcast from
Belle Isle park in that city. Alert program
managers in many other cities promise bands
of high grade.

And sporting events seem to get on the air
more regularly during the warmer months,
which is probably most simply explained by
the fact that there is more activity of this sort
at this time of year. The famous Indianapolis
automobile races were broadcast from wacN
at Chicago on Memorial Day with great suc-
cess. College baseball games were on the air
in many sections of the country in the weeks
before academic doors closed for the summer
holiday. wjz handled particularly well the
job of reporting a recent game between Yale

%/"" ' . %)

/W gy e

GOVERNOR NELLIE TAYLOE ROSS

Of Wyoming and Governor Clarence J. Morley of Colorado, before the micro-

Governor Ross shares national honors with

Governor “Ma’”’ Ferguson, of Texas as the first members of their sex to guide
the political destinies of an American state

phone of xoa, at Denver.

M a4 7 i

Radio Broadcast

and Princeton to say nothing of the Yale
Commencemernt exercises in June.

Station wjsz, of Chicago, is making plans to
broadcast the classic Lake Michigan sailing
yacht races between Chicago and Mackinac
Island. A small short wave transmitter will
be set up on a power boat which will follow
the yachts as they speed up the lake.

It 1s unfortunate that one or more of the
enterprising Eastern broadcasters do not
arrange to broadcast more of the college crew
races. WJz made a brave stab at it not long
ago when they put a short wave transmitter
aboard the yacht Elco in the Harlem with
the capable Major J. Andrew White at the
microphone and broadcast the Childs’ Cup
race between the eights of Columbia, Penn-
sylvania, and Syracuse. The Poughkeepsie
races in June afforded a tremendously exciting

event to listeners interested in sports. Major
White at the traveling wjz microphone
brought his listeners

along with him by the
color and imagination
of his picturesque de-
scriptions. ACE

In the main, out-of-
door Dbroadcasting 1s

SR e Seie )

=

Q

SR

: % more successful than
~+ might be thought.
~ Reverberations present
%} in a large hall make
- the problem of properly
~ broadcasting an or-
/Z chestra or band most
 difficult. As Mr. Carl

' % Dreher suggests this
% month in “As the
7

Broadcaster Sees 1t”
open air broadcasting
1s usually quiet and free
from the unpleasant
effects of sound, bounc-
ing about where it
should not go. And,
barring the barking of
disturbed and inquisi-
tivedogs, and the squal-
ling of tired children,
the broadcaster who
sets up microphone and
speech amplifier in the
open air is usually quite
successful.

However, a few weeks
ago, wjz was broad-
casting the ceremonies
incident to the unveil-
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MARION
Who was heard at a ““ Motion Picture and Vaudeville Star’s Radio Party” from station wip, in Philadelphia

ing of a tablet to Thomas A. Edison, from
Menlo Park, New Jersey. The speeches were
in the open air and came through in excellent
fashion. But the scene of the affair was close
to the main line of a railroad, and at times
during the broadcasting, the hasty puff of the
engines came through the microphone with
such force as to interrupt the words of the
speakers. Governor Silzer, of New - Jersey,
who made one of the principal addresses,

#

DAVIES
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remarked that the occasion was probably the
first time that the State of New Jersey was in
direct competition with the railroads.

Many of us have felt, during the broad-
casting of a prize fight, to choose a happy
example, that the miscellancous noises—the
cheering of the crowd, the gongs and bellow
of the announcer in the ring—are a decidedly
necessary and desirable part of the affair.
The commercial noises of a railroad, however,
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THE SANDMAN OF STATION KH]

At Los Angeles.

statlons and the ‘“Sandman”

are -not much of an addition to most outdoor
pick-ups.

A Statement of Policy

Point of View” where Miss Mix left it.

In the fourteen months that she wrote this
department, she succeeded in building up a
following of readers in all parts of the country
which any writer might envy. This was
natural indeed, for her comments and criticism
combined in delightful fashion, great breadth
of knowledge of matters musical and a charm-
ing style of presentation.

The present writer, readers willing, will
attempt to carry on. His design involves news
and comment of broadcasting stations, artists,
and broadcast programs, and all else which is
of the ether etherial.

It was in February, 1924, that the editors
of Rap1o BroapcasT planned this department,
and in the April, 1924, magazine that Miss
Mix’s first department appeared. A few days
before the April number appeared on the news
stands, the New York Herald Tribune began
theirdaily broadcastingcritique ““Last Night on
the Radio” written by the caustic Mr. Raymond
Francis Yates, who used the name ‘‘Pioneer.”

I T 1S no easy task to take up ““ The Listener’s

Those who have that unusual ability to talk fo _
children instead of down fo them are heard from many broadcasting
of KHJ is one of the most able and
most popular of the broadcasters of this sort

Radio Broadcast

After that, it seemed as if news-
paper and magazine radio critics
increased even as the beasts of
the field.

There are now probably
anywhere from three to  five
million radio receivers.in this
country, if one accept the most
credible estimates of those
arithmetical persons who inter-
minably compile statistics on
the number of radio listeners.
That chip falling where it may,
however, it is our hope that
some of the owners of the five
million receivers may find some-
thing interesting in these pages
eack. month. That object being
attained, as J. Caesar would say,
we hope to read your letters of
opinion and comment on broad-
casting—our mutual concern.

What Makes a Broadcast-
ing Station Popular

N
e

HM
g e
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N THE first exciting days of
I broadcasting, the very act

of receiving the sounds of
tinny phonograph records and the noisome
regularities of a mechanical piano was re-
garded by the wondering public as a stunt,
a kind of theatrical laboratory experiment.
And many of our broadcast directors have
never allowed that feeling to weaken in the
minds of what they are pleased to call their
clientele. While listeners are able to depend
on this station and that for regular features of
one sort or another, they look to others to
supply them with somethmg new, curious,
outré.

Witness the Philadelphia broadcaster who
sent a studio favorite in a diving suit to the
bottom of the ocean near Atlantic City, where
for some fifteen minutes he regaled his listeners
with sub-aqueous, non-scientific platitudes.
A year ago, much journalistic to-do was. ex-
cited over the broadcasting of the sounds of.
the circus. And so we have had various at-
tempts at broadcasting from an airplane, none
of them especially successful.

The learned Secretary Wilbur arranged with
his Naval radio and publicity experts to
install a low powered broadcasting set on the
Los Angeles when she made a recent all-day
voyage over Philadelphia, laden with a cargo
of merchants. Gar Wood’s “race” between
one of his speed boats and the Twentieth
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Are Broadcasting ‘“Stunts’ Desirable?

Century Limited was.reported by radio from
an -airplane flying over the racers on their two
hour trip down the Hudson from Albany to
New York. One hesitates to conjecture what
the next stunt will be. In some respects our
English friends are not far behind; was not
the song of the nightingale broadcast from
2L0 to the tune of newspaper space, measur-
able only in feet?

The directors of broadcasting stations will
admit, almost to a man, that they are, after
four years, still experimenting. They are not
yet really certain what the public wants. But
we are certain that the public 1s primarily
interested in the best. If a broadcasting
station has gained a reputation for excellent
classical music or for jazz music of good
quality, or for good lectures and speeches, or
whatnot, that station can be best kept in the
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favor of the public by a continuance of the
policy- We doubt very much that temporary
bursts of publicity, gained from the studio
presence of movie stars who tell radio listeners
of their innermost thoughts, or by the broad-
casting of a jazz melange from a steamship
at dock can do much permanently to gain
public favor. The station which daily meets
the real wishes of its listeners is the one whose
popularity will last.

An Orchestra Conductof Speaks
About Radio

THE greatest hope for radio is that it
may bring good music to all parts of
this vast country, and awaken in the
soul of America a thirst for the best in music.
Radio should teach the people to learn to love
good music. -There can
be no cultural progress
so long as people are
given only what they
already enjoy. Let us
teach the people to
want something which
has not yet been given
them.

“For the most part,
radio is considered by
everyone as merely a
medium of entertain-
ment. And this en-
tertainment 1s almost
entirely music. This1s
a desecration. Music

A T R A Y i&\

MAY SINGHI BREEN AND PETER DE ROSE

Who have been heard from station weaF and others in banjo and piano duets.
of striking talent and is well known to radio audiences.

Miss Breen is a banjo player
The insert shows the head of a banjo she has

used in many radio studios with its signatures of radio favorites, including Jack Yellen, Doctor “ Billy
’ Axt, and George Gershwin
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should be a divine service to humanity. It
is a pleasant thing when enjoyed as a mere
pastime. But with every mental uplift, there
must be a consequent struggle, and in order
to comprehend the divine beauty of music,
one must be willing to make the sacrifice of
laboring to understand.

““One of the beautiful possibilities of radio,
as | see it,” continues Mr. Fritz Reiner,
conductor of the Cincinnati Symphony
Orchestra, “is to teach the fundamentals of
music to the people. Americans have plenty
of sentiment; they are not cold blooded.
Their only drawback is that they do not know
how to express themselves. Teach them the
fundamentals of music and the genuis of the
nation will assert itself. When the whole
nation loves good music it will pay for good
music and thus afford an incentive to its youth
of talent and intelligence.”

Mr. Fred Smith, director of station wLw
gathered these interesting ideas from Mr.
Reiner, who is accepted as one of the outstand-
ing symphony conductors now in America.
wLw has done much in furnishing good music
to its listeners. When the new long range
station of wLw was opened, Mr. Reiner had
charge of the dedication program, when he
conducted a special concert with an orchestra
of fifty picked men from the Cincinnati Or-
chestra, At other times, his Orchestra has
been heard from wLw.

Other stations are known for the good music
on their programs. Station Ksp of St. Louis
has the record of broadcasting every sym-
phony concert of the St. Louis Symphony
during the past season. The Detroit News
orchestra, a permanent part of the studio staff
of station wwj, is composed of members of the
talented Detroit Symphony Orchestra. Sta-
tion wWeaF, of New York has broadcast regu-
larly the concerts of the New York Philhar-
monic Orchestra. The good music that Mr.
Reiner hopes American listeners can hear is
being sent out from various parts of the
country, though it has to force its way through
a blanket of jazz. It is the contention of many
that enough good radio music is being played
now so that the taste of American listeners is
slowly being raised. More will be said of
this later, however.

Broadcasting, Canadian Style

what was probably a vocal twinkle,
“when one listens to a Floridan or a
Californian sing the praises of his climate to a

IT IS bad enough,” someone remarked, with

Radio Broadcast™ -

small g"r'oup, but when they buy radio stations3
and, in a manner Of speaking, tell the world
about it, the ‘situation becomes serious.’

Good residents of Florida and good residents

- 6t California have bought broadcasting stations,

but it must be recorded that they are reason-
ably restrained about the climatic merits of.
their communities.

But now are the Canadians fallen from
virtue. CKAC, the excellent station of La
Presse at Montreal, cannot withold the
attractions of the Province from a listening
world. On their program for the two weeks
beginning May 3oth, appeared the following
legends.

June 2: 8:30 p. M. Talk on Attractions of Province
of Quebec

June 6: 830 p. M. Road reports; talk on the at-
tractions of the Province of Quebec

June 9: 8:30 p. M. Talks on the attractions of the

Province of Quebec. Road conditions reports

13: 8:30 p. M. Studio program; talk on
Quebec attraction.

Sir Robert Falconer, President of the Uni-
versity of Toronto, has been giving a series of
lectures before English Universities on the
general subject of Canadian and American
relations. One of the interesting points that
he made was that Canada and the United-
States were closer in some respects than
England and Canada. This is due, Sir Robert
thinks, to the fact that Canadians read
American magazines and hear American -
broadcast programs, both prepared for purely
American consumption. A Rotary Club speech
from some Middle West city is heard by a
group of far-off ranchers in distant Canada.
So, thinks Sir Robert, do American ideas
penetrate Canada.

But now the American leaven is working,
and listeners on this side of the border are
getting some of their own medicine. A new
and amusing form of reciprocity!

June

General Dawes as a Musician

INCE Charles G. Dawes, Chicago
S banker, attained world wide, and

later national fame through his feats
of statesmanship and politics, broadcast
directors have discovered that this picturesque
and extraordinary person is a composer of
parts. Several of his compositions including
his “Melody in A Major” have been heard
by radio listeners. Which calls to mind the
Washington experience of Mr. Heywood
Broun, the genial columnist of the New
York World who inquired of a politically in-
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clined woman of his acquaintance how the
General ranked among.composers. . ..
“Does -he write good music?” asked Mr.
Broun. ‘
“That all depends,” the lady answered,
““on whether you are for or against changing
the rules of the Senate.”

When Central Americans Overhear
the United States

stations are
picked up
throughout all
the Central American
republics, and pro-
grams are enjoyed as
a rule, though there
has been some com-
plaint regarding the
quality of music,” re-
ports R. A. Lund-
quist, chief of the
electrical equipment
division of the Bureau
of Foreign and Do-
mestic Commerce at
Washington, after a
recent trip through |
that territory.

“On the other
hand, in several cases,
radio fans who had
instruments of suffi-
cient selectivity and
range to choose be-
tween American sta-
tions, commented
favorably on this
point, saying .that
they were surprised
to note the quality
of music received
from small towns
where the programs
were given by local
talent. This was especially true of the
Middle Western states which are apparently
in some sections picked up more readily than
are those in the East or far West.”

Those who use care in tuning and pick up
some of the smaller mid-West stations will
hear good music, well played. In these locali-
ties, there are numberless amateurs of the voice,
piano, and violin, whose names never appear on
great concert programs, who are heard over the
radio from stations the length and breadth of
the country.

5 MERICAN broadcasting

TEN EYCK CLAY

The new director of the woy Players.

was the pioneer in securing and presenting radio

plays and has found that radio listeners favor short
plays, prepared especially for broadcasting
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“We have used the home type of music and
program at our station,” said Mr. Henry
Field, of Shenandoah lowa, owner of station
KFNF, “partly because it was the easiest thing
for us to do, and partly because 1 had the
definite opinion that people were hungry for
the home type of music. We feel that there is
a big demand, which many people do not sus-
pect, for simple, wholesome, old-fashioned
music. | find that a surprisingly large num-
ber of listeners of all classes are very tired of
cabaret music and would like to have more of.
the old home-town
stuff.” Mr. Field was
addressing one of the
committees at Secre-
tary Hoover’s annual
radio conference at
Washington, last Oc-
tober. He continued,
“l have a letter in
my pocket from a
preminent man here
in Washington who
listens-in regularly.
Both he and his wife
are small town peo-
ple. It would be in-
teresting to hear their
comments on the
cabaret type of music
which they get from
so many stations, and
how “it seemed like
a breath of air from
the prairies”’ to hear
Gospel hymns over
the radio.”

Fewer jazz orches-
tras and a bit more
of what may be
called standard music
from broadcast sta-
tions would meet
with great favor
from the public, if
existing signs may be taken as any crite-
rion.

Station wGy

Broadcast Miscellany

United States was heard over the

radio from station kKoa, Denver, some
weeks ago. She spoke on “Cheyenne Frontier
Days and Wyoming of To-dayv.” Listeners
were much interested in her description of the
change in her native state.

ONE of the two women governors in the
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IGNING off,”” that phrase heard from

every broadcaster at least once during
the day’s program, is to be abolished: at
station wLw. Some “appropriate quotation”’
will be given instead, and finality achieved by
“Good night.”” The news bureau of wLw
offers as a sample quotation: “Great thoughts,
like little deeds need no trumpet; good night.”
““Signing off” is a hold-over phrase from the
telegraph side of radio, and, like the use of call
letters to designate stations, has little to do
with broadcasting. We think this is a step
in the right direction, but why complicate the
closing with a sententious quotation? Isn’t
a simple “Good night’’ enough?

LlSTENERS are constantly on the search
for an up-to-date list of broadcasting
stations, their wavelengths, power, and call
signals. One of the best of the many books
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THE MECHANICS OF A
In operation at way, when the wGy Players put on “Rip Van Winkle.”

ing man of the Players is at the microphone as Rip.

Radio Broadcast

we have seen 1s Dunlap’s Radio Call Book.
In addition to listing all the radio broadcasting

- stations of the world, the book contains their

slogans, and 1s kept up to date by a monthly
supplement containing changes and cor-
rections. It may be secured for $1 from Dun-
lap’s Radio Call Book Service, Box 88,
Flushing, New York. '

ORRESPONDENCE from controversial-
minded readers of this department is
invited. We are anxious to present the
opinions of readers on broadcasting and its
problems, and it is our hope that this depart-
ment will be considered a forum, open to any
one who has something to say and says it with
clarity and intelligence. Correspondents are
asked to do us the courtesy of signing their full
name and address, which will not be used if
if they so request.

VSTt I 7)

'f 7
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- Yo "”’,,’//////
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RADIO PLAY
Ten Eyck Clay, director and lead-

Frank Oliver lis ‘pouring water through a sieve to give

the effect of rain. In the background are the thunder sheet and the wind machine. The radio Players seem
to be enjoying their share of the performance as much as the listeners, which is putting it mildly
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The Revolution in the Art of
Teaching

The Long Arm of Radio Is Bringing the Best from the College to the Re-
motest Districts—What the Public Wants and How Their Wants Are Being Met

By FREDERICK P. MAYER

HE long trips on cold trains in win-

ter, the meals in poor restaurants, the

leaving of work and papers to do what

seemed of doubtful permanency are

things that only the professor who used to

give lectures to small groups in various com-
munities can understand.

The university extension course was given

in the high school auditorium of some small

town where there were enough high ‘school”

and grade.school teachers and enough inter-
ested club women to make an audience of
perhaps a hundred. To this small group, the

Having prepared his lecture, he goes to the
broadcasting studio, that curious muffled
room where his voice frightens him by meet-
ing him as he walks in. The room is draped
with gray cloth, and there are wicker chairs,
a desk, and floor lamps. And reasonably in-
conspicuous, are the ever-faithful microphones.
from which you hear the lecture on ‘“Why
Read Fiction?” or “Political--Parties from
Washington to Jackson,” listeners-in from
Florida to Washington, and throughout
Canada eagerly tune-in.

The light flashes; the man at the announc-

university sent out, at
a heavy financial out-
lay, a part-time
“extra-mural’ teach-
er who traveled to the
small town from his
school, delivered his
lecture to the one
hundred teachers, and
went home again—
with little done for
the outer world of
popular education
and little done for
himself and his school.
But radio is chang-
ing all this. The pro-
fessor of to-day pre-
pares his lecture for
his radio class with
greater care than he
gives to the class lec-
ture on the campus.
His audience may in-
clude professors in his
own field who are
eager to check the
work his school is do-
_ing; he knows that
business men and high
school boys, men in
barber shops and
clubs are his class.

Giving the Teacher the Air

IS ANOTHER experiment with the possi-

bilities of radio. Mr. Mayer does not
attempt to tell what every university and
college in the country has tried to do with
broadcasting, but he does tell what has been
in progress at Pittsburgh. Columbia, Renn-
selear Polytechnic, New York University,
Kansas State Agricultural College, and many
others for some time have been broadcasting

subjects gathered from their class rooms.

And many broadcasters have presented talks
given by members of various college facul-
ties. There are many who feel that radio
can never lend the personal contact that the
University has always felt to be a necessity
for instruction. But there are others who
are quite willing to let radio do what it can
to broaden the scope of higher education,
and some of the experiments seem to prove
that radio has indeed a field here. It is
maintained by some that broadcasting is
more a medium for entertainment than in-
struction, but those who are in charge of the
various ‘‘air courses’ undoubtedly have
something to say about that. In an early
number, RAbpio Broabpcast will publish an
article by Major J. Andrew White, the famous
descriptive broadcaster, which humorously
shows that radio education i1s—well, not as
effective as it might be.—THE Epitor
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er's desk calls “all
right” to his friends
at the broadcasting
station; they return
the signal; he flashes
the ““Silence” sign at
the desk, and opens
the line. The air is
ready. The instruc-
tor begins after the
University announcer
says, “Good evening!
This is the University
of Pittsburgh studio
of station KDKA, East
Pittsburgh, Pennsyl-
vania. This evening,
Professor Smith, of
the English Depart-
ment is going to talk
to you about ‘The
Contemporary
Novel.””” Then a
slight pause, and the
Professor begins his
talk. This is what
has been occurring
regularly at KDKA In
cooperation with the
University of Pitts-
burgh, and is true of
other broadcasting
stations In many parts
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of the nation. Some universities have erected
their own broadcasting stations to give ‘“air
college courses.”” Notable amcng the colleges
to ‘try this experiment in education is ‘the
Kansas State Agricultural College whose call,
KSAC 1s known to many.

‘At Pittsburgh, extensive plans have been
made for bringing the learning of the college
class room to the radio listener. A year, or
more ago, the University of Pittsburgh,
through its committee on radio extension,

of education advancement put into their
hands. At the close of the evening, the
University was launched upon its expenment
with Miss Helen J. Ostrander, manager, in
charge of programs and speakers.

THE FIRST YEAR

HAT year was a busy one for the new
studio. Two ten-week courses, one on
literature, by members of the English De-
partment, and one on party government, by
members of the History, and the Political

discussed ways and means of beginning radio

extension through its
own studio. Confer-
ences resulted in an
agreement of mutual
responsibility for the
new venture. The
University agreed to
furnish the studio and
to appoint a full time
radio manager whose
business it would be
to arrange programs
of consistently high
merit. The Broad-
caster installed trans-
mitting apparatus
which cost several
thousand dollars.
The opening night
was an 1important
event for the radio
world. There had, of
course, been univers-
ity studios in opera-
tion before KpkA and
“Pitt” began, but
none had consis-
tently pledged them-
selves -to serious ex-
tension work. Uni-

The Future Qf Radio Education

HEN radio has settled down to a con-
structive basis, instead of being, as now,
chiefly a medium for light entertainment,
educational courses will take on a,more im-
portant aspect. No doubt, broadcast direc-
tors would hesitate to put on a musical lec-
ture that lasted more than an hour. They
would see, in their imagination, thousands
of impatient listeners, tuning-out to a more
congenial attraction. Yet, they might use
their imaginations to realize that those who
interest themselves in these education courses
would be more numerous if they thought that
the paying of a fee of one dollar, for example,
for literature and examination papers would
include an hour’s instruction weekly.
Perhaps, in time, we shall have certain
broadcasting stations given over wholly to
educational programs. If this day comes—
and such a thing is not unlikely—a course in
musical appreciation, in literature, or any of
the other educational subjects now put on the
air will be more thorough than is at present
possible.”—]JENNIE IRENE Mix, in “The
Listener’s Point of View,” Raplo BROADCAST
for February, 1925.

Science Departments,
were broadcast on
successive Mondays
and Tuesdays. Dur-
ing the first month of
lectures a -very en-
couraging number of
appreciative letters
were received by the
Umver51ty, and so the
University- added ex-
tra lectures by mem-
bers of its staff.
There were talks
about trees and wild
flowers, weeds,> birds,
fish, and the stars. It
was amazing to see
how great a demand
for nature talks there
was in the indus-
trial radius of Pitts-
burgh, a section that
is normally listed as
interested only in
steel affairs-and the
making of rails. Not
only boy scouts, but
also men and women
wanted to know more

versity and' commercial studios had, before
this, differed little in aims. :

‘The program opened with University songs
by a University quartet. Then Mr. H. P.
Davis, vice president of the Westinghouse
Company, delivered the first address, and
turned the studio over to the University for
its use as an added means of bringing knowl-
edge and new ideas to the people it hoped to
serve. - Dr. John G. Bowman, Chancellor of
the University, followed Mr. Davis with a
brief talk of acceptance, and outlined the
plans and aims of the program of popular edu-
cation. Mr. Marcus Aaron, President of the
Board of Education of Pittsburgh, then told
how the people in Pittsburgh had a new means

about plant and animal life and the wider
world round about. Broadcasting educa-

‘tional talks, the University believes, is one

form of radio work that can be made to have
genuine value as a means of getting popular
education to more people. The days of the
educational phonograph record, the corres-
pondence courses, and the extension courses
are threatened by the new method of gwmg
course instruction to thousands who want it
and find it hard to get. The demand for
outside readings and questions for study and
printed forms of the lectures made it neces-
sary to print radio publications which were
distributed at small cost to listeners all over
the country, who gave some, of their winter
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nights to pleasant reading under the direction

of a university faculty hundreds of miles

away. -

THE POSSIBLE AND THE IMPOSSIBLE

HE universities which are experimenting

with radio as a means of instruction do
so with no illusions. The standard of the
work done, the knowledge of the student’s
abilities, the supervision of study that a
campus course or an old extension course can
give is indispensable for serious study of a
high academic rate. It is manifestly impos-

479

sible to give university credit for radio study.
As yet, no means has been found to check up
on work done by radio students. A radio
course can never take the- place of a college
year spent on the campus.

Universities that are giving radio courses
seem to believe that they can give the means
for individual self culture to people who are
interested 1n having new 1deas, no matter
where they live. There are men and women
so far from the contact of intellectual forces
and the opportunities of libraries and lectures,
that new facts, new thoughts about their
world and the things that are going

on 1n politics, and letters and science,
cannot help but be a means towards
happier living in an isolated area.
The radio can inspire the same in-
terest in social and political progress
that a good magazine, clearly written,
can give.. Indeed, the radio can do
- more. . 1t gives the same matenial as
the magazine does, but it givesitina
more immediate form. It 1seasier to
. listen to a man speaking than to go

BROADCASTING HEADQUARTERS OF THE UNIVERSITY
And Miss Mary F. Philput, radio manager for the University of Pittsburgh
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to his book, provided that he speaks clearly,
slowly, and with a sense of real interest in his
subject. That is what the men at the Uni-
versity have had to discover. They must
talk with more energy to a class that they
cannot see than to one that is in the room with
them, because the voice is their only chance of
appeal. What applause is to a vaudeville
rope climber, the presence of a flesh and blood
class is to the teacher. He needs applause,
and he has to fight the blankness of the micro-
phone while he delivers his radio lecture. It
is amusing to see a teacher stand before a
microphone and wave his arms with his usual
class-room gestures and find that they mean
nothing to the silent microphone or to the
man on the North Dakota farm who 1is
wondering “why doesn’t that chap talk so 1
can hear.”

Is radio instruction reaching an audience
that wants such help? As an answer to this
important question, the University could
look only to whatever letters came in. But
would anybody care enough about political
parties and the contemporary novel to write
even a post-card! And if they heard the
talks, would they like them? The answer
came almost immediately. The files of the
radio room are stuffed with letters from listen-
érs from Canada and thirty states, including

Nebraska in the West, Minnesota in the -

North, Louisiana in the South, and every
state on the Atlantic coast. Among the
writers are lawyers, dentists, physicians,
bankers, business men and women, high school
students, farm men and women, teachers,
housewives, college students, club-women, and
grade school children.

Of course, there were complaints. The
University expected them, more than came in.
But not one letter of objection to the idea as a
whole appeared. All the writers liked to lis-
ten to the talks, but they objected to big and
little things in the way the talks were given—
and mostly with justification. One man ob-
jected to the pronunciation of the word ‘‘vau-
deville,” and he was right. One man said the
speaker talked too fast; he had sat by his
typewriter and tried to take down the names
of books to read, and the speaker rushed
through them without a chance for a note.
The lecturer of that night, who was accus-
tomed to dumping masses of material on col-
lege classes who could go to a library later,
spoke more slowly on the following nights.
Another writer asked if we wanted any one to
hear what we were saying. If we did, would
we talk louder? And we did. Several wo-

Radio Broadcast

men who were normal school graduates and
wanted college work insisted on getting credit .
for the lectures; they asked for examinations
and papers to be graded. That request,
much as the University wished to help, was
refused.

WHAT THE PEOPLE SAID

PPRECIATION for the new thing came
in all forms, from the serious to the
funny. The people who wrote ranged from
men and women with college degrees to farm-
ers who had little advanced schooling, and yet
thought it was worth their while to say that
they liked the programs. Stationery ran
from beautiful sheets of embossed personal
writing paper and bond sheets of discreet
banking houses to the printed splash of an
lowa seed store, and the pencilled scratchings
of an old man who found the “radio was some-
thing to look forward to once a week.”

A letter came from a friend of a young man
sick with tuberculosis. He asked for a read-
ing list that might ““be of some benefit.”” The
boy wanted “in that way to educate himself
as much as possible from this source.” Need-
less to say, the English department got busy.
A group of students from Wittenberg College
were gracious enough to want the lecturer
to know that they were taking a course in the
novel with him. A club woman from South
Carolina found that the lectures helped her in
preparing a program on the contemporary
novel. A woman on a New Hampshire farm,
who had taken a course in the novel with
Katherine Lee Bates in her college days, said
“l now live on a réemote farm, and | am es-
pecially pleased with your proposed course,
What that means in terms of days on a farm.
no mere city reader can quite understand.”

A mother wrote for the novel bibliography.
“We are desirous of putting the best of reading
matter before our four children.”

A man from Philadelphia wrote to the Uni-
versity and asked for an outline of the lecture,
because he missed part when his daughter rana
splinter into her finger, and he had to leave the
phones and help. Unfortunately he did not
give his address. A directory searcher gave us
his address, and the following letter is the
result of this correspondence.

Did I hear the announcer say to send 10 cents for
the program? My daughter run a splinter in her
finger so Dad missed part of the broadcasting. |
had to get that splinter out. Well | am one of
KDKA listeners in and must say | am very much
interested in education and if nothing prevents me
[ will be a regular listener. In Phila. we have a lot
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of single circuits so we who are anxious to learn will
have to make the best of it. Well Mr. Manager it
is well worth trying for. When you go fishing some
get little ones others get big ones so I hope 1 will be
be able to get all that is possible out of your generos-

ity.

That is the sort of friendship the University
of Pittsburgh feels glad to have made; it is
worth much to the people who are wondering
whether or not radio pays.

A gentleman from Pittsburgh wrote,

] am an invalid who is gefting well. 1 have had
a wonderful sense of help by radio in listening to
the good sermons, prayers, and lectures. 1 have
been ill many years and have spent many years in
bed with too much weak-
ness to even listen-in.
Radio opens a glorious
avenue to me. 1 love
the fairy stories for
children and the bed
time talks. . . .
Now I see that light and
health are coming. This
beautiful spring day—
all Nature simply sing-
ing—1I had to write you
this personal side of
things, it seemed. Par-
don me, but you will be
glad to know it. You
asked so kindly what
we would enjoy. I
would enjoy bird lore
and nature talks, woods
and out-doors. Itis so
lovely to hear word pic-
tures over the radio. |
imagine I am living it.
One enters with much
- more intimacy into the
mind of the speaker when

481

Psychology. “Of course, I realize that any
work of this kind must, of necessity, be very
superficial but it certainly has some value
dependent largely upon the amount of sup-
plementary work that is done in connection
with it.”

So the letters came in. Each mail brought
new acquaintances from new places. The
first year of University Extension by radio
was a successful experiment. It is, as yet,
only an experiment. What science can do to
make radio reception easier and more certain,
what the University can do to give more and
better lectures, what the listener-in can do in
the way of preparation for what he reads, make
- the trio of factors
upon which success in
popular education de-
pends.

Some people—as
the hundreds of let-
ters show—are get-
ting pleasure and
profit from the work.
But can it hold its
own place, this educa-
tional program, in the
face of dance music
and comedians? Or
is the percentage of
fans who do not want
this, large enough to
make the radio broad-
casting companies re-
ject educational fea-
tures because theyare
unpopular with a ma-
jority? Only time
will tell.

there is nothing to di-
vert. | enjoy the litera-
ture professors. .
I enjoy your voice so

DR. JOHN G. BOWMAN

Chancellor, the University of Pittsburgh. Radio

college courses have been tried under his direction

and are meeting with a favorable reception according
to statements of the University authorities

The best letter of
appreciation for se-
rious programs came
to the broadcasters

much.

And this is another of the letters the uni-
versity studio is happy to have on file.

WHAT THE PEOPLE WANT

AMONG the courses asked for by listeners
were lectures on ancient and medieval
and modern history, biology, banking, adver-
tising, and salesmanship, musical apprecia-
- tion, and history. Radio teachmg will mean
a busy life for the University if it tries to meet
suggested demands.

An alumna in New York felt that she was
back on the campus again when she heard the
English lectures, and asked for a series on Child

from the pastor of the
Point Breeze Church, to whom the following
letter of thanks was addressed.

Monday
To the Minister of the PoiINT FREE PRESBYTERIAN
CHURCH
PitTsBURGH, PA.
DeARrR SIR:

Last nighit while making for port off the Montauk
Point Light, I was listening in on my radio which 1
installed on the last trip to the States, and the first
which came in was the music and then the rest of
the service at your church. 1 write this to you for
the purpose of calling your attention to what I call
a study mixed mentality. When I got the music
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the deck hands as well as.the dog watch was in the
Cabin all hoping that the * Darnation. thing would
work’’ and when | said 1 had a church service on the
air they all gave a great guffaw and laughed heartily.
After a time the grins, and horse jokes laid off, and
the faces of the swabs all took on a serious look and
after a time, [ said well I guess thats enough of
that stuff, and much to my surprise, every damn one
of them roared out, No leave it alone and lets hear
what that stuff is all about. [ held the service all
the way to the finish and the trouth is that they all
was pleased when they had the whole of it as they
said it was the first time they ever had anything of
that kind served to them, except when I read the
service for the dead at sea, and they all admit I aint
great shakes at that. Had two to slide over the side
on the last trip. The mast hands told-me to get in
on it next Sunday, but since we clear for South
Africa Friday, I am afraid we will be out of range,
but at that we will be listening in and if you are on
the air we will get it from Hell to Breakefast. The
funny thing and the thing that struck me as so queer
is that most of the square heads that 1 have aboard
hasnt been inside a church since they was born, and

Radio Broadcast

now damned if they aint talking about the church
they heard on the radio while they are unloading
cargo, and | can hear ’em through the port. Next
Sunday talk strong, and slip over something about
sailors,. and I believe you will be making church
goers of a lot of swabs that aint much good and
never will be. Muck oblidged for your music and
preackin Sunday, and say I want to tell you you
have some singers, and especially the first saprano
who was nearest the speaking makine her voice
come over like a bell. Heres hoping we can get you
all the way cross, and more power to you for your
favor.. Excuse me taking the liberty of shooting all
this off to you but I thought as how you might like
to know what kind of a lot know nothings at least
some Of them you have for your services.
Yours truly
(Signed) Joun CLAPMAN
Master
Barkentine Plymouth
Registered Lloyds
London '
P. S. Your preaching is good Its the first | heard
in eighteen years and I enjoyed it. -

o
T

I’Z 4

A

AIRPLANE VIEW OF THE CAMPUS, UNIVERSITY OF PITTSBURGH
The large open square with the tennis courts, lower right, is the fourteen-acre plot which is the site of the new

University of Pittsburgh ‘““Cathedral of Learning,” a fifty-two story Gothic building.
The radio studio of the University is located in a room in one of the smaller
It is connected by wire to the broadcasting station

under way for this structure.
buildings near the center of the campus.

Plans are already
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STAMPING OUT THE STEEL LAMINATIONS

For audio-frequency transformers.

Transformers, like all other radio parts, are made

in very large quantities and special machines have been built for their manufacture

" THE MARCH OF RADIO

Past President, Institute of Radio Engineers

Why the Radio Industry Will Not Be Revolutionized

NE of the prominent radio manu-
facturers recently expressed his
opinion of the phrase, ““revolution-
1zing the radio industry, ‘“‘coined

by some business man with the idea of pre-
paring the public to buy the set he had in pro-
. cess of manufacture. The term has been used
by many radio publicity writers. They un-
doubtedly think that their use of the ex-
p.re.ssion would make their task easier by
giving to the buying public the idea that
everything so far accomplished in radio de-

velopment was to be scrapped in favor of
some wonderful device which they alone could
produce.

“The well meaning chap who coined that
infernal expression” says Edward Jewett,
of Detroit, “did radio an ill turn. It has
raised false expectations and has cut the radio
season short by about threemonths. Twoyears
ago the peak of the radio season was in April,
a year ago it was in February, and this last
year it came around the Christmas holidayvs.”

“In" Mr. ‘Jewett’s opinion, ‘“the principal
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Radio Broadcast
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prospective purchasers of
radio equipment.

To one who has even
casually looked over the
development of radio dur-
ing the past twenty-five
years the idea of a revolu-
tionary step i1s hard to
grasp. There has never
been any such step in so
far as the technical pro-
gress 1is concerned. The
Fleming valve, De Forest
audion, and the concept of
amplification and regenera-
“tion were all old in the art
before the present radio
public existed. And each
of these came into being
rather quietly; wonderful
as they were, they inspired
only moderate enthusiasm
because those who appreci-
ated their significance and
value were so few. The
super-heterodyne, con-
ceived by Armstrong while
working for the Govern-
ment on radio development,
and the neutralized ampli-
fying receiver, first thought
out by Hazeltine, Rice, and
others, were both finished

INSTALLING A NEW ANTENNA FOR STATION WCG

The New York coastal radio telegraph station of the Independent Wire-
Many ships in the transatlantic and coastwise
service communicate with this station, sending and receiving weather in-
This station has a power of 33 kw.
and will use wavelengths of 600, 706, and 2100 to 2400 meters

less Telegraph Company.

formation and commercial messages.

contributing cause was the wide circulation of
the expression ‘revolutionizing the radio in-
dustry.” When people heard it they imme-
diately hesitated, as much as if to say ‘1f such
wonderful things are going to happen, we’d
better wait a while.” Most of them are still
waiting and if they are going to wait until the
industry is revolutionized, they will be waiting
forever.”

This opinion 1s a sound one and unques-
tionably founded on fact. A great many
people actually have the idea that to-morrow
a new set is to be put out which will eclipse
anything at present on the market, and that
the purchase of radio equipment obtainable
to-day is a waste of money. So undoubtedly
the apt phrase has boomeranged on the in-
dustry and made inactive a large part of the

before the era of broadcast-
ing even began.

[f we look then for an
epoch-making radio de-
velopment during the past
five years, the life of radio
broadcasting, we really find
none. Improvements there certainly have
been, both in parts and sets, but nothing which
has ‘“‘revolutionized” the industry. The
thoriated vacuum tube filament was a great
advance over the pure tungsten filaments,
which had been generally used in radio tubes,
but even thoriated tungsten is not really a
revolutionary step over the oxide-coated fila-
ment, itself older than the radio industry.

Probably the greatest recent advance in
radio has been in the loud speaker and we
all know that this development has been
gradual enough; it has been evolution rather
than revolution. A few scientists have, on
occasion, been willing to announce to the
press that they had conquered static, but even
these venturesome ones are gradually retiring
from the stage and by their silence rather
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Quality of the Received Signal Growing More Important

conceding that even static is to be conquered
by diligence and well conceived steps rather
than by any spectacular invention.

If one wants a radio set he should go and

merom OF HaW|

PHOTOS SENT
BY AADID HERL
[0 NEW YORK

Radio Cor'l;f-a'ﬂon and
Army Send Pletures Jver
Land Sea. Suscessfufiyv.

| Greatest Distance  Ever
! Spanned: First Achieve.
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buy one now. The heralded revolution in th
radio industry probably will not materialize.

What 1s the Radio Receiver of
~To-morrow?

NO GREAT single step in radio progress

is likely to be made in the near future.

But to counteract the impression that
radio is stagnant, let us look at to-morrow’s
radio receiver to see what we shall be buying
a year from now.

The one respect in which the set of the
future will outrank that of to-day is in quality
of reproduction. At the transmitting sta-
tions, hundreds of thousands of dollars ‘are
being spent in improving the quality of the
radio signal emitted. Scores of the very best
radio engineers in the world are analyzing
each minute step from the voice to the an-
tenna, taking pictures of the currents in the
various circuits and comparing them with
theoretically correct forms. Exact knowledge
is possible in this end of the radio channel
because of the money and talent at work on
the problems. '

Has the reproduction of sound in the home,
from the radio signal sent out by these high

ment of its K xz
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PHOTOGRAPHS BY RADIO FROM
HAWAII TO NEW YORK

The map shows the number of electrical
transfers the original photograph sent
from the Radio Corporation high power
telegraph transmitter at Kahuku, Hawaii
had to undergo before it reached New
York. The insert above shows how a
photograph of a section of an Hawaian
newspaper looked after being flashed
through the ether to New York. The
lower insert is a radio-transmitted photo-

graph of soldiers on Hawaiian duty at
mess.

RECEIVING
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At the time this experiment occurred, May 7, 1925, the Army-Navy “war game’ wasin progress, and

an excellent opportunity was afforded for showing the value of that unusual kind of radio communication
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Broadcast

WHEN WJZ WAS PORTABLE

The short wave transmitter aboard the yacht Elco which was used as floating broadcasting headquarters to
report the Childs cup rowing races between Columbia, Princeton, and the University of Pennsylvania. A
similar arrangement was used to broadcast the rowing races at the Poughkeepsie Regatta, late in June.
A receiver on shore picked up the short wave signals of the station, announced by Major J. Andrew White
(at the microphone in this photograph) and thence they were relayed by wire to the main wjz station

priced transmitters, kept pace with their de-
velopment? Certainly not, and here is the
place where progress, i1s to be expected. Ask
any one with a musical ear if a radio orchestral
rendition is as pleasing as the original and the
answer must now be in the negative. The
response of the average loud speaker and
amplifying set is woefully lacking in faith-
fulness of reproduction. Few radio listeners
turn around in surprise to find that their
friend, who is talking over the radio, is not
in the room with them—that a loud speaker
is sending out (or trying to send out) the well
known voice. And until such surprises exist
we can surely say that here radio is to be
improved. We do feel that great progress
has been made, but still more remains to be
accomplished.

In spite of the slowness of its appearance we
believe that the completely batteryless set is
sure to appear. It is reasonably close to
accomplishment for all except the ‘““distance
hound,” who may be bothered by the slight
hum which may exist sometimes in these sets.

Improvement in quality of reproduction,
besides keeping the loud-speaker manufacturer
busy, entails on the set manufacturer a burden
which he has not so far assumed. To get
good quality, we must use in our sets at least
one tube of much greater output capacity
than the present receiver tubes possess. A
small-power tube of from five to ten watts rat-
ing, must be put into the set to operate the loud
speaker if the great variation in power of the
voice or orchestra is to be truthfully followed.
To operate such a power tube, several watts
will be required for the filament,.and the
plate supply must be of a much higher volt-
age than can be efficiently obtained from bat-
teries. This development, sure to come, will
hasten the time when the lighting company’s
power is used completely for the receiving set.

For some time there will be many cases,
of course, where batteries must continue to
be of service; there are millions of homes in
America which are not electrically equipped.
This radio change from battery to house wires
will also be gradual, not revolutionary.
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Coming Developments in. Radio Receivers

The day of the nine-dial set (of which one
of our friends boasted some time ago) is as-
suredly doomed. Much has been written
about the one-dial set. Possibly with re-
finement in mechanical design and manufac-
ture, it will be made sufficiently efficient to
create a market for itself. It is much easier
however, to make a two-dial set operate ef-
ficiently than a one-dial and as we have two
hands which permit simultaneous adjustment
of two dials, two controls seems reasonable
and justified. The average listener probably
prefers two dials to one. With two dials,
the adjustment is easy enough, and with one
the three-year-old child could adjust. the
radio outfit as well as Father. Such a situa-
tion will probably not be encouraged by. the
older member of the family—he would lose
too much prestige. T
" The purchaser, who acquires to-morrow’s
set will probably acquire an outfit with this
gradually improved quality of reproduction,

_reasons why we should not do so.

487

greater freedom from battery trouble and
easier adjustment. Improvements in the
set’s appearance, necessarily costly, will come
as the buying public shows its preference for
the art type of receiver.

The Radio Receiver of the Victor
Company

HE Victor Talking Machine Company
has finally entered the radio field.
Said a representative of the company:

We have been urged by evéry known means to
manufacture a set of our own. There are many
First, the men
and women who work in our factory are skilled in
the delicate assembling required in the manufacture
of talking machines. It would take a long time for
them to develop similar efficiency in the assembling
of radio equipment, a process which would be
profitable neither to us nor to the public.

THE RADIO ROOM ON A GREAT LAKES PASSENGER SHIP
Radio is being modernized on the Great Lakes and tube transmitters and receivers installed. This is a

corner of the radio cabin on the S. S. Greater Detroit which sails nightly between Buffalo and Detroit.

This

new liner of the inland sea is more than 500 feet long and has a passenger capacity of more than 1500.
Traffic on the Great Lakes is growing heavier each year, both as regards number of ships and radio com-
munication
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The Victor Company has. completed an
arrangement with the Radio Corporation of
America to have super-heterodyne sets built
for their talking machines. - The engineers
of the Victor Company decided to use this
set, it was announced, after trying all the
other sets on the market. A design of loud
speaker new to this country is to be incor-
porated and 1t seems that this set, to appear
in the fall, should prove most acceptable to
the buying public.” ]

Having thus allied itself to a certain extent
with - the ‘Radio Corporation, the thought
naturally arises:  WIill Victor artists broadcast
next” winter through Radio Corporation sta-
tions or through American Telephone and
Telegraph Company stations? The concerts
by the Victor artists were the bright spots
in last winter’s radio programs and everyone
wants them  continued, on the old lines if
possible. When questioned regarding next
winter’s broadcasting the company’s repre-
sentative said:

Yes, the Victor Company expects to broadcast.
It is neither our intention nor our wish to withhold
great voices or great artists from the air. This
phase of the situation, though, is not without its
difficulties. A first requisite is that the artists be
willing to codperate and to codperate at such com-
pensation as may be commercially practicable. An
offset to this condition is our own obligation to se-
cure for them such reception as shall be worthy of
their talents. But our plans are not yet worked
out, nor can they be until a later date.

Radio Broadcast

It will be remembered that the Brunswick-
Balke-Collender Company has been for some
time selling talking machines, with built-in
Radio Corporation sets. Both talking ma-
chine companies will now put out RCA.
receivers. Mr. B. E. Bensinger, president of
the Brunswick Company, states that the same
special receivers furnished to the Victor Com-
pany will continue to be furnished to his
company. He made the graceful gesture of
complimenting the Victor Company on hav-
ing followed out the same procedure as did
his company the year previous.

When Great Men Speak of Radio

HE “electrical wizard” as Thomas A.
Edison is frequently called, said in a
recent interview: Statlc can never be

ellmmated <

_ Perhaps this is so, but Mr. Edison’s saymg
that it is so doesn’t make it necessarily true.
Many great men have been free in expressing
their opinions on subjects they didn’t under-
stand. The American public apparently
wants to believe that a man who has accom-
plished such great things as has Mr. Edison
can give a reasonable opinion on many other
things. So in considering Mr. Edison’s
views on radio, let us remember Mr. Ford’s
peace ship which was “to get the boys out of
the trenches before Christmas.” Mr. Ford
didn’t understand the war situation and

AN ENGLISH RADIO CONSTRUCTOR
Master J. H. Facer, aged 16, with his entries in a recent radio exhibition held in London
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What Edison Thinks of Radio

-pOSSibly ‘Mr. Edison does not understand all
the intricacies of radio.

-Does Radio Need a High-

Commissioner?

: HE idea of a unified control of baseball
Tby Judge Landis, voluntarily ' vesting
in him autocratic power in regulating
all disputes which may arise, is a good ex-
ample of an ingenious  American " plan to
regulate and control a very difficult situation.
The movie industry voluntarily put itself
under the same kind of control. But of all
the things requiring control of this kind, radio
ceértainly stands foremost. In no field that
we can think of is there more cause for
disputes which will react to the detriment of
the listener. To be sure, Herbert Hoover
has shown great tact and diplomatic skill in
arranging the past three international radio
conferences, successfully bringing into line
various conflicting opinions, both national
and international, but his authority is.by
no means as powerful as that of the baseball
Commissioner. ,

But our high commissioner idea has been
so well thought of in Europe that radio there
has just adopted it and all radio conflicts
hereafter will be settled by one man who
holds his position at the request of the various
radio interests. Sitting in Geneva, where
so many international movements seem to
centralize, Mr. Arthur Burrows, an English-
man, will adjudicate all radio conflicts which
originate in Europe.

This new international radio bureau, which
Mr. Burrows heads, aims ‘““to establish an
effective link between the various European
broadcasting stations, keeping in view the
possibility of activities being extended to
other continents; to defend all policies and
measures affecting stations’ interests; to cen-
tralize the study of all questions arising from
the rapid development of wireless telephony
and to initiate and further all efforts towards
the improvement of broadcasting generally
for the benefit of all nations both individually
and collectively.” From this statement it
will be seen that head of the bureau auto-
matically becomes the Landis of radio.

The bureau intends at once to interest it-
self in the question of radio relaying, a prob-
lem - of ever increasing importance. More
and more, as we see it; the tendency will be
to do away with the talent of Main Street.
We shall send out instead the most artistic
performances obtainable. This accomplish-

ROBERT M. FOSTER

Of Montreal, Canada, the radio operator aboard the
Canadian Coast Guard ship Arctic which sailed for
Etah, Greenland the latter part of June. He will
experiment on 20, 40, and 8o meters, using the call
vDM. Short wave experiments with Canadian and
American amateurs and KbpkKA, East Pittsburgh
were very successful during the 1924 expedition and
more extensive tests are planned this year. The
two ships of Donald MacMillan’s Arctic expedition
will also be in the same waters at about the same
time. The MacMillan vessels are equipped with
short wave telegraph transmitters also

ment of course is possible only by some
scheme of relaying. The European bureau
intends to be itself a direct channel for the
interchange of programs, ideas, and regulation
of all matters directly affecting radio broad-
casting.

Radio Broadcast’s Phonograph
Receiver

r I ‘“HE two great centers of home enter-

tainment are without question the
radio and the phonograph. For the
past four years, the radio set has probably
usurped the domestic center of attention and
the phonograph has had to take second
place. But now that radio constructors are
a little less eager to build every new circuit
—being attracted to it simply because it is
“new’’—the attention of every radio.user has
naturally centered on the appearance of his
receiver. It 1s assumed that he has found a
type of set which satisfies his daily radio
wants.
It has been the aim of Rapio Broapcast
to produce a radio receiver for home construc-

wWww.americanradiohistorv.com


www.americanradiohistory.com

490

J. C. GILBERT

‘-—Washmgton Chief, Radio Market Service,—/
Department of Agriculture

“Progress in the field of radio broadcasting must
include a systematic organization of weather,
crop, and market reports and helpful agricultural
information. There must be greater coéperation
between all agencies concerned. I should like to
see some general instruction broadcast to farmers
about their radio sets, and how they should be
installed and operated. The surveys which the
United States Department of Agriculture made
in 1923 and 1924 showed that the use of radio on
Jarms is increasing rapidly. 370,000 radio sets
on farms were estimated for 1924 as compared
with 145,000 11 1923. About fifty per cent. of
Jarmer-owned radio sets are home assembled.
This 1s not extraordinary, for people on farms -
have much experience in making their own tools
and equipment. There is no group or class of
people in this country to whom radzo means so
much as to the farmers.”

tion which will satisfy the obvious require-
ments for practically every radio use: one
that will deliver faithful service and one
that readily can be built from standard and
available parts. Further, we have tried to
design this set so that it is easily made port-
able, if that be the desire, but chiefly to make
it easy to install in the various types of phono-
graphs found in American homes. These
aims we are convinced we have attained in
the Phonograph Receiver.

If the constructor has a phonograph of
any one of the standard types which have
been sold in such enormous quantities, the
Phonograph Receiver can be built and in-
stalled with ease, and the phonograph will not
be marred or made less useful in any way.

Radio Broadcast

In fact, we feel that we have shown the
way to make the phonograph doubly useful.
To combine in one instrument the amazing
breadth of entertainment the phonograph
affords and the instant and vital daily enter-
tainment that is the charm of radio is ‘an
accomplishment which should interest every
one who' sets store by his home and all that
therein i1s. Our correspondence shows that
our solemnizing the marriage of the phono-
graph and the radio has met with very wide-
spread approval.

Reform Is Needed in Radio
Advertising

4 I *HERE is no doubt at all that radio
has a rather unsavory reputation with
much of the buying public. We are

continually asked about ‘“what set to buy,”

and find that the intelligent public believe
little that is written about the merits of this
set or that one. The reason for this disgust
is at once evident to one who picks up an
average radio magazine or newspaper and
looks over the radio advertisements. There
is apparently no set that isn’t the best, no
condenser that hasn’t the lowest loss, no coil
that isn’t the most efficient. Obviously they
can’t all be the best. The reader naturally
distrusts all of them. :

The average radio advertisement is not an
honest attempt to tell just what the appara-
tus will do, but rather a claim that it is better
than that of any other advertiser. The “low
loss” advertisements which have filled the
magazine pages for months past are enough
to demoralize any prospective purchaser.
Each condenser has such low losses that this
or the other laboratory found it impossible
to measure them. Even if 1t were so, the fact
remains that the purchaser could not tell the
difference between perhaps twenty different
makes, in so far as condenser loss is concerned.
The losses in the coils (which always must
be used with condensers) are so much greater
than those of the condenser that any one of
twenty good condensers will act practically
the same in so far as strength of signals is
concerned.

When it comes to complete sets, the situa-
tion is much worse. Were one to believe the
extravagant claims made by dozens of manu-
facturers he could take a set home and after
about ten minutes time spent in installation;
hear practically any station he wanted to
from one coast to another. But this isn’t the
truth and many a purchaser has been grossly
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What People Say About Radio

deceived by advertisements interested only
in immediate profit.

Isn’t it about time that radio advertising
settled down to a more reasonable basis?
Extravagant and foolish claims will eventually
only hurt a product and undoubtedly those
advertisers who state sanely and reasonably
what their apparatus is designed to do, and
under what conditions, will in the end gain
the confidence of the buying public.
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Interesting Things Interestingly
Said

SlR ROBERT FALCONER (Toronto; Presi-
dent, University of Toronto; in an address
at Edinburgh University): ““It is the theatre, the
moving picture show, and the radio which are
exercising the most penetrating and subtle influence
upon the social standards of Canadians.
Every night thousands of young Canadians listen to
addresses and talks directed to the people who live
in the central cities of the United States. As immi-
grants from Europe have precisely the same charac-
ter and outlook as those who have made their way
into the United States pour into Canada, they will,
through the constant repetition of similar ideas in
picture, play, illustrated paper, and radio, soon be a
type that will no longer be Canadian. . . .”

HTTR T
Snunpnunnnnnng

HUGH S. POCOCK (London; editor HWireless
World): “The strongest ties exist between
the radio amateur of this country and America.
The first long distance communication employing
short waves was achieved between Europe and the
United States by amateurs, and although France
succeeded in reaching America first, British ama-
teurs quickly followed, and since that day, two-way
direct communication has been permanently es-
tablished with many friends on the other side.
It is impossible to overestimate the importance of
the American section of the amateur fraternity.
Their organization, the American Radio Relay
League, is without parallel in the world. In no
other country is such freedom extended to amateur
activity or such use made of the facilities so
granted.”

R. ARTHUR H. HAMMERSCHILAG (New

York; president, The Research Corporation):
“The greatest scientific advance in 1924 was in the
field of communication—in radio and in radio
photography.”

AMILLE FLAMMARION (the late French

astronomer): ‘“We might communicate with
Mars by some other means than light and optics.
Who can predict the future progress of science?
Can we say that the Martians have not already
tried by means of radio-telegraphic waves? Whence
come certain unexplained disturbances of wireless
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© Harris & Ewing
D. B. CARSON

Commissioner of Navigation,
Department of Commerce

“The public probably will continue to contribi:te
to broadcasting liberally through the cost of
equipment purchased. At present, there dces
not appear to be a more equitable way of dis-
tributing the cost while, on the other hand, such
stations must have considerable advertising value,
justifying the expense of operation where the
owners of the stations gain their support through
the sales of radio apparatus.”

telegraphy? Perhaps from the sun, the effects
of whose electric storms extend as far as the earth.
Yet, for all we know, they may come from another
source.”’

ORD DAWSON, OF PENN (London; persona:
physician to King George; in an address to
visiting American physicians): ‘““The central reason
for the stress of modern life is our material progress.
The movement has been so rapid that it has out-
stripped our rate of adaptation. The internal com-
bustion engine, the telephone, and the wireless have
so tuned up the modern man’s mind that he remains
in the same key when he is at work and when he
takes his so-called play.”

A. ATWATER KENT (Pbiladelphia; radio

manufacturer, who broadcast from the Los
Angeles on her recent flight over Philadelphia): “I
hope there will be more broadcasting from airships.
The people will, one may be sure, listen eagerly to
brisk narratives of flight while the flight is actually
taking place. Certainly those who were permitted
to speak into the microphone on this first broadcast-
ing voyage of the Los Angeles wcre thrilled.”
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CRYSTAL receiver does not survive
very long in these days of inexpensive
vacuum-tube apparatus. But its
- short existence serves a purpose by

.1mt1at1ng the beginner into an intelligent
appreciation of radio elements and stimulates

a desire for something better.

The crystal receiver described in this de-
partment last month; having served this
creditable purpose, can be converted into a
bulb set at an expense little in excess of its
original low cost. The converted receiver
will be more selective than before. This is
because the resistance imposed by the crystal
is eliminated. Resistance added to any tuned

Adding a Bulb to the Begmner s Crystal Set

IIIIIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlllllllllllllllllllllllllllllllh.—

No. 3 uvigg Tube 3.00
No. 4 Grid condenser, capacity .00o025 mfd. .10
No. 5 Grid leak mounting .10
No. 6 2-megohm grid leak .10
No. 7 Burgess small 22.5 volt B battery 1.22
No. 8 3 dry cells at 35¢. each 1.05
No. 9 4 Binding posts .10

$6.12

‘With the exception of the tube and batteries,

-all parts were purchased in the 5, 10, and 25-
~cent stores.

The cost of the crystal receiver
described last month with the addition of a
good pair of phones and antenna equipment
was $5.52. Thus the expense of the com-

or resonant circuit
broadens the tuning
of the circuit. Also
the receiver will be
more sensitive and
the signals more loud
due to the superior
efficiency of the bulb
as a detector.

THE PARTS WE NEED

"T"HE necessary

1 parts for the
conversion of the Be-
ginner’s Crvstal Re-
ceiver described in
this department for
July, 1925 into a one-
bulb set, are photo-
graphedinFig. 1. The
lettering 1s that con-
ventionally employed
in diagramming the
various parts. The
items and their prices
are:

No. 1 Socket
(receptacle) .10
No. 1 Socket
(screws and
springs) .10
No. 2 One 30-
ohm rheostat .25

A Course for the Radio Beginner

€ On page 366 of Rapio Broapcast for
July, a simple crystal receiver was described
which could be built from parts bought at
the five-and-ten-cent store, at a total cost
of $1.82. The set will receive good broad-
cast signals from near-by stations. This
month, a vacuum tube which will increase
the receiving range of the set is added to that
assembly.
€ In this department also is begun a series
of simple explanation of some of the simplest
radio phenomena. What “detection” means
is the subject of explanation this month.
€ Additional help for the beginner is found
in “The Radio Lexicon” which simply
defines all the radio terms used in this article.
“The Radio Library” recommends chapter
and verse in good radio text books which
cover more fully the same ground as this
department.
€ Zeh Bouck, one of the ablest radio writers
in the country, is preparing this department.
Mr. Bouck is an amateur himself of long
experience and sympathetic mind and has
passed through the stages of trial and error,
of seeking and finding which all radio en-
thusiasts. experience. He is known on the air
and to readers of the New York Sun As 2 piL,
author of the column “What Are the Air
Waves Saying?”’ and to readers of Boy’s Life
as editor of its radio department.

—THE EpiToR
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bination crystal—
bulb set, including
all equipment, 1s less
than $12.00.

THE CIRCUIT

IGURE 2 shows

how these simple
parts are connected
together and how
they are wired to the
crystal set described
in this department
last month, or to any
similar receiver. The
heavy lines on the
right hand side indi-
cate the connections
between the new ap-
paratus. One side of
the grid condenser (C)
is connected to the
grid (G) post on the
socket, and the grid
leak mounting is con-
nected across the
condenser. The gnd
leak (R2) is clipped
into the mounting.
The plate (P) bind-
ing post on the
socket 1s run to a
binding post (D),
which, with post C
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affords the B battery posts (D and C) for the
set.

The rheostat (R1) is connected to one of the
filament (F) posts on the socket. The re-
maining filament post and rheostat post are
run to set binding-posts respectively for
plus and minus A battery connections (A
and B).

The bulb apparatus can be connected to
almost any crystal receiver in the following
manner, and in accordance with the dotted
lines in Fig. 1.

The minus B battery post (C) is led to
that side of the crystal detector nearest to the
telephone receivers (“X” in the case of The
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Radio Broadcast Beginner’s Set). The free
terminal of the grid condenser leads to the
other side of the crystal detector (“Y” on
the Beginner’s Set). The plus filament lead
is connected to that side of the telephone
receivers farther from the crystal detector,
or (““Z” in the Beginner’s Receiver).

CONSTRUCTION OF THE TUBE RECEIVER

IF IT 1s desired to add the bulb to any
crystal receiver other than that described
on page 366 in Rapio BrRoabpcasT last month,
the mechanics of the arrangement will be left
to individual invention. The parts may be
mounted into a separate unit if desired, or

FIG.

photographed here costs $6.12.

I
Complete equipment for changing any crystal receiver into a single-bulb set.

The apparatus

The dry cells are wired in series, forming the A battery
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.| Antenna Post ~aa R2

The'Beginner's
< 2. Crystal Reciever®

Ground Post

-

—

FIG. 2

The connections. The heavy line indicates the

wiring of the new apparatus, and the dotted lines

show how it is connected to the Rapio Broapcast
Beginner’s Set

perhaps room can be found for them in the
set proper as is the case with specific crystal
set to which we have already referred.

The photographs, Figs. 3, and 4, clearly
indicate how the single tube was combined
with the crystal receiver. The combination
can be effected with the same tools suggested
for the original construction of the tuner.

The socket and rheostat are mounted on the
top of the cigar-box cabinet and the extra
binding posts two on each side. The re-
mainder of the parts—the grid leak, its mount-
ing, and the grid condenser—are placed inside
the cabinet.

The socket and rheostat are mounted on the
center line of the top of the box, with centers
two and one quarter inches in from the ends.
The socket 1s mounted with two wood screws,
and the rheostat with the screws provided
for that purpose. Rather than bring the
wires through the “cabinet” top to the outside
posts of the socket, four small holes were
drilled underneath the socket prongs through
which the connections were made. The
wires were secured under the heads of the
screws that project through the base of the
socket as binding posts. The battery binding
posts are mounted directly behind the antenna,
ground, and phone terminals on the original
set—about § inch in from the rear edge.
The A battery posts are behind the antenna
and ground posts. These arrangements are
clearly suggested in Fig. 3.

The grid condenser and grid leak mounting
have the same spacing between mounting
holes, so they were combined into a single
unit as shown in Fig. 4. The condenser and
mounting are held firmly:in place by the con-
necting wires. A few feet of No. 18 bell wire
were used in making connections.

Radio Broadcast

No solder need be used in making this set
an electrically efficient job.

NOTES ON OPERATION OF THE SET

HE finished receiver is a combination set.

It can be operated with either crystal or
bulb detector. When the crystal is adjusted
and the rheostat turned off, the set will receive
as well as ever on the crystal. When the tube
is used, the rheostat is turned on and the
catwhisker must be lifted away from the crystal.
With this latter arrangement, the receiver
functions as a single-tube non-regenerative set.
Single-tube regenerative sets are radiators of
interfering oscillations, particularly when
operated by inexperienced listeners. For
this reason, no slight alterations should be
attempted in order to make the receiver re-
generate. o

The three dry cells forming the A battery
are connected in series—i.e. the negative post
of one cell to positive post of the next, as
suggested in Fig. 1. The negative terminal
is the zinc, and the positive terminal is the
center or carbon. The A and B batteries
are connected to their respective posts.

With new or fully charged batteries it will
be necessary only to turn the rheostat “just
on.” As the A battery is discharged—in the
course of a month or two—the rheostat must
be turned farther and farther up. The opera-
tion of the set as a bulb receiver in respect to
tuning is identical with that of the crystal set.

The tube should be turned off by means of
the rheostat when the set is not being used.

L L L T LT T LR T TR TEELINAYS

THE RADIO PRIMER

What ‘“Detection’’ Means

TR R R R T s

r

ning of things. To all adult arguments

and explanations, some premises must be
granted. Before beginning to explain the
necessity for a form of detector such as the
crystal, certain conditions under which the
detector operates must be admitted even
when, by some, they may not be thoroughly
understood.

In every receiving set, and therefore in a
crystal receiver, a high frequency alternating
current flows through the tuning circuits
whenever a transmitting station 1s being re-
ceived. This high frequency current is iden-
tical in every respect except in strength with
that surging in the transmitter many miles

IT IS impossible to start at the very begin-
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distant,and is set up in thereceiver through the
action of the radio wave. When the current
grows more powerful in the transmitter, it
grows similarly more powerful in the receiver.
Every variation of the transmitting current is
duplicated, at practically the same time, in all
receiving sets tuned to this transmitter.

Now these variations are caused by differ-
ent tones and notes impinging on the micro-
phone in the studio of the transmitting station.
With one note, the transmitting current will
grow stronger, while on another it will be
weakened. Thus, in the receiving set, we
shall have an alternating current, the strength
of which will vary with the spoken words or
music picked up by the small round micro-
phone in a broadcasting station perhaps a
thousand miles away. This alternating cur-
rent is conserved and brought to its maximum
stength in the receiver by the process of tun-
ing. When you twist the dials of your re-
ceiving set, you are merely adjusting local
conditions so that the most can be made of the
infinitesimal energy which you pick up many
miles from its starting point.

MAKING ALTERNATING CURRENT ‘“AUDIBLE”

HAVING picked up, conserved, and, per-
haps, strengthened this weak alternating
current, it now remains to make i1t audible—
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to conjure it forth from the loud speaker or
telephone receivers as enjoyable sound. This
process i1s well named ‘“detection,” and it is
here that the “detector” (a crystal in this
case) comes into its all-important action.

A high frequency alternating current will
not actuate the diaphragms of a loud speaker or
telephone receivers. Both of these instruments
severally consist of a permanent magnet over
which are wound several thousand turns of
wire. When electricity passes through these
turns there exists the combination effect of a
permanent magnet, such as the familiar horse-
shoe magnet and an electromagnet, such as
the bobbins that actuate the armature of an
electric bell.

All magnets have two poles, and the lines
of magnetic force are imagined as leaving one
pole and entering into the other. Thus the
magnetic lines of force may be said to be
characterized by direction, running, as it
happens, from the north pole of a magnet to

FIG. 3

Front view of the be-
ginner’s combination
crystal-bulb set, showing
the mounting of the
socket, rheostat and right
hand binding-posts
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the south pole. The directions of the lines
of force in an electromagnet are determined
by the direction of the current flowing through
the winding. When the direction of the cur-
rent is reversed, the magnetic field 1s reversed.

An alternating current, as most of us ap-
preciate, is a current that reverses its direction
of flow many times a second. For a fraction
of a second it courses through the wire or
conductor in one direction. Then it weakens
to zero strength, and turns about, growing
stronger in the opposite direction. lts action
1s comparable to the motion of a piston actuat-
ing a revolving flywheel. The piston is con-
stantly reversing its direction of motion (one
reversal for every revolution of the wheel) and
yet 1t continuously exerts a power or force
that is useful. The number of times this
reversal takes place 1s known as its frequency.

Therefore, if we pass an alternating current
through the coils of an electromagnet, the
direction of the lines of force, comprising the
flux or magnetic field, will reverse with the
alternations of the current. The action of this
field is suggested in the drawings Fig. 5.

The field of a permanent magnet 1s, as its
name suggests, permanent. It exerts a
magnetic attraction without the assistance of
electric current, and, excepting under very
powerful electrical stresses, the polarity, or
direction of the lines of force, 1s never reversed.

THE ‘“‘“WORKS’ OF THE LOUD SPEAKER

E HAVE said that the diaphragm of a

loud speaker or telephone receiver is
actuated by a combination of permanent
and electromagnets. Let us investigate
what would happen if we pass a high frequency
alternating current through the winding of
such a reproducer. 1n one direction of current
flow, the electromagnetic field will assist the
permanent magnetic field, and the diaphragm
will be drawn farther down toward the magnet.
However, with the reversal of the current (and
accompanying reversal of the electromagnetic
field) the electromagnetic field will oppose
the permanent field. This will result in the
weakening of the permanent field, and the
diaphragm will spring away from the magnet
even beyond the point of normal equilibrium
(when there is no current flowing through the
winding). Thus with every cycle or complete
alternation of the current, the diaphragm will
move toward and from the magnet. But in
high frequency radio currents used in broad-
cast transmission, these alternations take
place anywhere from 300,000 to 6,000,000
times per second! Due to inertia, it is im-

Radio Broadcast

possible for so heavy an object as a diaphragm
to reverse its motion this many times a second,
and even were it possible for the metal disk
to vibrate so rapidly, the frequency is far
above the upper limits which the ear can
detect as sound.

It is therefore necessary to rectify the high
frequency alternating current, to change it into
direct current, 1.e., a current that flows only
in one direction. Such a current will con-
tinuously oppose or assist (the more efficient
arrangement) the permanent magnetic field,
either releasing the diaphragm or pulling it
more powerfully, respectively, as long as the
current flows. It is only with a variation of
the current, which it will be remembered
changes with the sound impulses picked up by
the microphone in the transmitting station,
that the diaphragm will move, thus reproduc-
ing the sounds spoken, sung, or played in the
distant studio.

Many crystals, such as galena or silicon,
possess the property of unilateral conductivity,
which means that they will conduct an electric
current better in one direction. 1f an alter-
nating current is applied to a circuit containing
a properly connected crystal, the alternations
in one direction will be passed quite readily,
while those 1n a reverse direction will be weak-
ened and impeded. This 1s a sort of auto-
matic valve action, passing one half of the
alternating current cycle and repulsing the
other half. The final effect 1s that of rectifica-
tion, the changing of the alternating current
into a direct or uni-directional current, which
is effective in actuating the telephone receivers
or loud speaker.

THE RADIO LIBRARY

[

been covered from various points of

view in the following references. The
student reader can obtain these books from
up-to-date public libraries, and will find the
indicated chapters well worth the reading.

The Outline of Radio, by John V. L. Hogan, pages
147 through 161. A very interesting and non-
technical exposition on the necessity for detection
and the action of the crystal rectifier.

The I. C. S. Radio Handbook, pages 174 through
180. A less elementary description of crystal and
similar detecting actions.

Principles of Radio Communication, J. H. More-
croft, pages 336 through 350. A highly interesting

2 I *HE action of the crystal detector has
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but mathematical exposition recommended to the
student.
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THE RADIO LEXICON

i

Important technical terms and words used
in this month’s department for the radio
broadcast beginner:

ALTERNATION: Specifically, the re-
versal of an alternating electric current.

CRYSTAL DETECTOR: A detector of
radio signals that functions by means
of the rectifying property of some mineral
such as galena or silicon.

CYCLE: The complete motion of an al-
ternating current, from the beginning of
one alternation to the end of the next.

DETECTION: The process of making
audible the radio frequency currents set
up in a receiving set by the passing radio
wave.

DETECTOR: The instrument or group

of parts arranged into a unit that performs
the act of detection.

ELECTROMAGNET: A magnet about
which lines of force are set up by a current

Rear view of the combination receiver.
and leak holder, combined into a single unit, can be seen near
the top of the box.
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FIG. §

Suggesting the manner in which the direction of the
magnectic lines of force reverse with a reversal of
current in an electro-magnet. The arrows on the
solid lines indicate the direction of current flow in
the wires, while the arrows on the dotted lines of
force show the direction taken by the field. In A

the current flows in one direction, which is reversed
in B

passing through its winding. The bobbins
of a door-bell are electromagnets.

FREQUENCY: Broadly, the number of
times a phenomenon repeats itself within a
given time. In electricity, ‘“frequency”
generally refers to the number of cycles per
second of an alternating current. In
sound, “frequency’’ means the number of
air vibrations per second.

LINES OF FORCE: More or less im-
aginary lines of magnetic energy running
from the north pole of a magnet to the south

FIG. 4
The grid condenser

No. 18 bell wire has been used for wiring
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pole, the sum total of which is the magnetic
flux or field.

PERMANENT MAGNET: A magnet,
such as the common horse-shoe magnet
which is permanently magnetized through
a peculiar disposition of the molecules of
steel or iron. Unlike the electromagnet,
no winding, passing an electric current, is
required to provide the attracting field.

RECTIFICATION: The changing of an
alternating current to a direct current,
generally by passing one half the cycle
(all motion of the alternating current in

Radio Broadcast

one direction), and impeding the other
half.

SELECTIVITY: The ability of a circuit
or receiving set to eliminate undesired
stations, while bringing in the desired
signal.

SHARPNESS: The criticalness of tun-
ing. A set that tunes sharply will tune a
station in or out with a degree or two of
variation on the tuning dials. Sharpness
does not mean ‘“selectivity,” The use of
a large variable tuning condenser will
sharpentuning without affecting selectivity.

Wavelength or Frequency—
Which?

In An Effort to Clarify Radio Terminology, RADIO BROADCAST
Will Hereafter Refer to Frequencies Instead of Wavelengths

By J. H. MORECROFT

Past President, Institute of Radio Engineers

E ARE all, teing human, natur-

ally very loath to give up one

line of thought for another. It

has taken a certain amount of
effort to accomplish a method, and common
sense tells us not to discard one habit, or
scheme of thinking for another, unless a
marked advantage is evident.

A most remarkable illustration of this men-
tal inertia 1s our present system of units for
measuring, in the so-called English system,
and our hodge-podge method of spelling words.

So many times, as the writer has witnessed
the efforts of school children trying to master
the crazy tables of measuring units with which
an elementary arithmetic i1s loaded, the
thought has occurred to him, ‘“How inefficient
and useless 1s this antiquated method we have
of measuring things in everyday life!” Gills,
hogsheads, rods, miles, drams, ounces, and
pounds, with their heterogeneous relationships,
unnecessarily take up a tremendous amount
of time and effort of the young student.
Just because his parents haven’t had the
courage to break away from unit systems be-
queathed by semi-civilized ancestry (apologies
to Mr. Bryan) the boy of to-day has to spend
many a dreary hour learning tables of quanti-

ties which had much better be replaced by
others. 1f the metric system of units could
be universally adopted in this country, the
amount of time spent on arithmetic in schools
might very likely be halved. But the father
of the schoolboy, having an expensive set of
jigs, fixtures, machines, bolts, and whatnots
in his factory all worked out on the English
system, does not contemplate with equanim-
ity changing his scheme of measurement. It
would temporarily seriously affect his profits.
And so, through the land, millions of boys and
girls continue to expend many of their precious
hours memorizing useless relationships which
could readily be replaced by others much
simpler.

WHEN CHANGE IS DESIRABLE

EVEN a lethargic reader can see that change

is many times useful and desirable. Now
when radio began, the effort was made to
identify electric disturbances with light, and
naturally this branch of electric science took
over the nomenclature of the physics of light.
The various frequencies used 1 radio were
identified by their wavelengths, as in light.
So radio folk grew accustomed to speak of the
wavelength of an alternating current.
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“The student of radio to-day finds that hee has
to start with the elementary laws of the al-
ternating current circuit and in these laws he
finds that the frequency of the alternations
plays a very important part in the action of
the current. He finds that commercial al-
ternating currents have frequencies of 25 to
60 cycles per second, voice (or telephone)
frequencies from 100 to 10,000 cycles per
second. He becomes accustomed to thinking
of these currents in terms of their frequencies.
He learns in telephony that one frequency
can be separated from another by so-called
filters, the theory and action of which is ex-
plained in terms of frequencies. In carrier
telephony, using frequencies perhaps as high
as 50,000 cycles per second, the engineer still
thinks of frequencies. Instead of speaking of
50,000 cycles he speaks of s50 kilocycles,
adopting the metric system of easy conversion
from one size unit to another. The electrical
engineer long ago found it convenient to use
the kilowatt instead of the watt, and all elec-
tric bills are now rendered for so-many kilo-
watt hours, as every householder knows.

There is no reason at all for speaking of radio
currents in wavelengths. All the theory and
apparatus of the radio engineer 1s worked out
on the idea of frequency. The Bureau of
Standards early recognized the needless com-
plexity and the uselessness of the wavelength
unit and in all of its publications now uses the
frequency of the radio current instead of its
so-called wavelength.

THE DISADVANTAGES OF WAVELENGTH

IT SO happens that in broadcasting, the term
wavelength has an added disadvantage, one
which argues most strongly for change to the
frequency unit. A broadcast’'telephone chan-
nel requires a certain width of the frequency
scale to transmit the voice properly. An
ordinary station rated at soo kilocycles, for
example, requires a frequency band from 490
to 510 kilocycles for perfect transmission of
speech. This width of frequency band, of say
20 kilocycles, 1s required for radio telephony
no matter what the frequency of the station’s
current may be. Thus a station at present
rated as 150 meters wavelength requires a
frequency band from 1990 kilocycles to 2010
kilocycles, a band the same in width as for the
s00-kilocycle station. 1f we continue to think
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of wavelength, however, we shall find no easy
way of telling how closely two stations might
be tuned without interfering with one an-
other’s channels. This separation would be
20 meters, perhaps, in one part of the radio
frequency band and only 2 meters in another.

On.the basis of 20-kilocycle separation, the
Department of Commerce could assign fre-
quencies every 20 kilocycles up the radio fre-
quency scale, knowing that such assignments
would not interfere. But if we stick to
wavelength, we shall find the wavelength scale
divided in a most irregular and apparently
unreasonable manner.

Radio receiving sets can be made to have
dials of uniform frequency scale. Dials and
condensers of this kind are already appearing
on the market.

The Department of Commerce specifies
radio station assignments in both kilocycles
and meters. The tendency of radio engineer-
Ing practice is to use and express frequency in
kilocycles rather than wavelength in meters.
“Kilo” means a thousand, and “cycle’’ means
one complete alternation. The number of
kilocycles indicates the number of thousands
of times that the rapidly alternating current
in the antenna repeats its flow in either direc-
tion in one second. The smaller the wave-
length in meters, the larger is the frequency in
kilocycles. The numerical relation between
the two is very simple. For approximate cal-
culation, to obtain kilocycles, divide 300,000
by the number of meters; to obtain meters
divide 300,000 by the number of kilocycles:
For example, 100 maters equals approximately
3000 kilocycles, 300 m. equals 1000 kc. 1000
m. equals 300 kc., 3000 m. equals 10. kc.

For highly accurate conversion, the factor
200,820 should be used instead of 300,000.

From this number of Rapio BroabcasT, re-
ference in the magazine will no longer be made
to wavelength alone. Frequencies will be the
standard, but in order not to confuse the in-
experienced reader, the corresponding wave-
length will always be used, in parentheses.

Page 110, of Rap10 BrROADCAST for Novem-
ber, 1924 contained instructions on how to con-
vert wavelengths to frequencies and vice versa.
The Bureau of Standards has available, for
limited distribution, a conversion table, worked
out on the factor 299,820. —THE EbITOR.
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Drawings by Franklyn F. Stratford

Diagnosis of the Radio Amateur

HAT is a radio amateur? Great

confusion surrounds the answer,

if there 1s one. To owners of

single-circuit receivers in his im-
mediate vicinity, the amateur is a vicious ogre
who emits strange buzzing noises which inter-
fere with their broadcast reception. To com-
mercial operators, he is a talented young man
who might even aspire to become a commercial
operator. To some of the amateurs them-
selves, who have taken their degrees as feature
writers disseminating the gospel every Satur-
day afternoon in the radio supplements, the
amateur 1s the inventor of radio, from the
antenna insulators to the ground, in the past;
its generous and disinterested supporter in the
present; and its only hope in the future. To
several score of other witnesses he is several
score of other things.

The dictionary, with its definition of an
amateur as “one who 1s attached to or culti-
vates a particular pursuit, study, or science
from taste, without pursuing it profession-
ally,” helps us but little. 1 venture to assert
that from one third to one half of all the
“amateur” radio men in the United States
are making, or trying to make, money in the
radio field, although not directly out of their
activities as amateurs. That is, they make no
money out of their radio telegraph activities,

but they keep radio shops or service receiving
sets or run broadcasting stations for pay. Yet
they remain amateurs in excellent standing.
Now we are beginning to see light. An ama-
teur, in radio, 1s a person who experiments
gratuitously with transmitting sets—gener-
ally radio telegraph transmitters—and with
receivers adapted for communication with
transmitting sets so tended; but who is free,
without prejudice to his amateur standing, to
make all the money he can out of radio other-
wise. If he telegraphs around the country
with just one set, and receives ditto, purely
for the love of it, then his standing as a radio
amateur 1s secure, and he can collect all the
cash he is able to get in any other radio activi-
ties whatsoever. It is a unique conception,
and as far as | know, peculiar to radio. The
jealous differentiation between amateur and
professional which prevails in athletics, for
example, is entirely absent in radio. The
boys out in the wheat belt, nursing along their
five-watters because they can’t afford replace-
ments until they save up some more pocket
money, and Mr. E. H. Armstrong, who has
realized an amount said to run into six figures
in royalties from his radio inventions, both
claim the title of amateur, and are equally
proud of it. .
The fact 1s that one must look on amateur
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radio as a species of freemasonry. The spirit
of fellowship and brotherly sympathy is cer-
tainly there. If you don’t believe it, attack
the amateurs singly, or ¢n masse, and see what
happens to you. They are a scrappy lot,
and if they ever fall, they will fall together.
They have other lodgecharacteristics. Theyde-
light in titles, such as “Traffic Manager, Delta
Division.” These titles, while undoubtedly
they mean something, and frequently involve
a lot of work in the way of staying up until
4 A. M. relaying messages and preparing re-
ports, do not carry quite as much weight or
responsibility as the corresponding position
in a quarter billion-dollar corporation. These
dignitaries are somewhat on the order of the
Grand Omnipotent Ruler of a lodge; he may
be grand and all, but he isn’t really omnipo-
tent. And they write numbers and letters
after their names, such as “Marcus Gavotte,
12 GHQ,” which astound and flabbergast the
laity, who imagine that these mystic designa-
tions are so many Ph. D.’s and Orders of the
Bath, if not Congressional Medals of Honor.
(As I write these sentences I can visualize
innumerable Division Managers glowering at
me across the country and sitting down at
their “mills” to write me fiery letters. Peace,
gentlemen! Before 1 get through you will
hear such praise of your fraternity that your
only impulse will be to catch the first train to
Garden City for the purpose of decorating
and embracing me.) '
The telegraph code itself, while invented
purely for the purpose of communication by
symbols, and so used commercially, becomes,
in the hands of the amateurs, a medium with
something ritualistic
about 1t, fulfilling a func-
tion not unlike that of
ceremonies and liturgies
in secret orders. Is the
comparison far-fetched?
If so, why do the ama-
teurs use their lingo or-
ally and in writing, at
every opportunity? It
i1s impossible for one
saturated amateur to
write to another in Eng-
lish; they get to a point
where they must express
everything 1in pigeon-
Phillips (code) and Con-
tinental abbreviations.
I should not be sur-
prised to hear of one
amateur walking intothe
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office of another and asking him for a job in
these words: “Sa OM QRW? 1 am QRXing
for a job. QRU? Nil? Sorri tks 73s ¢ u
agn gb gb dit dit dit dah dit dahhh”. This
lingo i1s not used merely for brevity and con-
venience; it is also a philological toy, posses-
sion of which sets one off from the common
herd. 1 am not immune myself. | have in
my office a key-and-buzzer telegraph which
communicates with other departments of the
station, and, while its use is largely limited to
acting as a calling device for a telephone line,
I have noticed that it excites the admiration
of lay visitors. No matter how busy | am,
I am rarely able to resist the temptation to
exchange reminiscences with an old operator,
to dwell sentimentally on the never-to-be-
forgotten note of HA, and to brag about the
time when 1 could copy 35 a minute in 10-
letter code. ‘

But, aside from these factors, undeniably
there 1s a certain magic in dots and dashes.
There 1s a rhythm and lilt to the sending of a
good operator which 1s capable of producing a
definite esthetic response in a trained listener.
It 1s even possible to put across rudimentary
emotional states by variations and shading in
the style of transmission. Even a novice can
tell when the man at the other end of the cir-
cuit is impatient or angry or confused. Styles
of sending are as numerous as the shapes of
men’s ears, and as varied as their ways of
walking and talking. Many amateurs, as
well as professionals, are connoisseurs of the
subtleties of code work. Many others—
probably the majority—are and will always:
remain rotten operators, just as the majority-

let us dust the earth to the amateur
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of people who learn to play the piano simply
learn to murder the instrument and the music.
There are always more dubs than artists.
That there are artists among amateur radio
telegraphers, no one who has any feeling for
these matters will attempt to deny.

Neither would | deny that the traffic men of
the American Radio Relay League sometimes
try just as hard to get a message through as
any commercial operator. But not one out of
500 such messages means anything. When
anybody has a message he wants delivered, he
gives 1t to a commercial telegraph company.
The difference between the work of the ama-
teurs and that of commercial interests is the
difference between a sham battle and a real
one.

A great deal has been written about the in-
genuity of amateurs and experimenters in
building their own sets, transmitting and re-
ceiving. It is true that some of them show
immense skill, but things should be called by
their proper names, and it is a fact that no
amateur, experimenter, or other isolated
individual is in a position to build even a
simple radio set. He can only assemble one
out of factory-built parts. What amateur or
radio fan makes his own audio transformers,
vacuum tubes, telephone receivers, plugs and
jacks, bakelite panels? It is purely an as-
sembly and wiring proposition. The creative-
ness of the amateur, therefore, 1s at best a
secondary one.

Liberally mixed with hokum, also, are the
vast and all-embracing claims made for the
inventive genius of the amateur. To read
some of these narratives, one would think
that radio had sprung full grown out of the
foreheads of a lot of sixteen-year-old geniuses.
What first-rate radio invention has been made
by an amateur? The work of Armstrong will
immediately be cited. But at the time that
Armstrong was doing his early work on re-
generative circuits he was a student at Colum-
bia University and had the run of the unex-
celled Marcellus Hartley electrical laboratory
on Morningside Heights. He did not yet have
the degree, but he was already a distinguished
electrical engineer in every other respect.
However, instead of laboring the point, let us
classify Major Armstrong’s early work as an
amateur achievement. What then? One
swallow does not make a summer. What
other first-rate radio inventions have come
out of amateur circles? How many second
and third-rate innovations, even? 1 know of
few, very few. The unromantic fact is that
most of the inventions that have brought the

- other interests.
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art to its present level have come out of well-
equipped physical laboratories, after develop-
ing from the ideas of trained investigators and
engineers. A great number have originated
in the research departments of great industrial
corporations, thence percolating down to the
amateurs. The business of invention and
research has become highly intricate, and is
no longer carried on to the best advantage in a
garret.

So much for the negative. Now let us give
credit where credit is due. Given the incep-
tive 1deas, the amateurs have again and again,
with immense industry and ingenuity, de-
veloped fields of radio scarcely touched by
The present short-wave fever
is an instance. The value and specific utility
of the very high frequencies is still only
partly determined, but at any rate research
in this field will yield interesting and important
Men like Reinartz and Schnell are
among the leaders in this experimenting. If
they do not initiate the great theoretical and
practical advances, the amateurs do un-
doubtedly mop up brilliantly in the immedi-
ate wake of the pioneers. Let an idea be
published, and immediately a few thousand
of them are at work squeezing the juice out of
it, trying out all the variations, and showing
that it can be made out of tin cans and empty
tooth paste tubes.

Secondly, amateur experience is an excellent
preparation for commercial activity in the
radio field. Look up copies of the radio
magazines of 1910 to 1914, and you will dis-
cover the names of many prominent engineers,
commercial men, and operators of to-day
signed to amateur articles. In another decade
many of the younger amateurs of to-day will
be running the works.

In time of emergency, this process is con-
siderably expedited. During the last war,
the signal services of both the army and the
navy drew a sizable proportion of their per-
sonnel from the ranks of the amateurs. Some
of these men required no training. Others
needed only a fraction of the training which
would otherwise have been necessary. The
time thus gained was precious. Similar
emergency service may be rendered by the
amateurs 1n time of earthquakes, floods, or
other disasters. A country with fifteen or
twenty thousand more or less skilled tele-
graphers and radio signal men available as
reserves behind the professional operating
staffs, is that much better off when communi-
cations get into a jam.

Thirdly, the amateurs are amusing them-
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selves, instead of paying someoné to amuse
them. They are playing ball, ‘instead of
watching someone else do it for $20,000 a year.
Even 'if their activities were purely recrea-
tional, they could be amply justified. It is a
good thing to get one’s fun through one’s exer-
tions, rather than to have it served up, cooked
and predigested, on a platter. Let us dust the
earth “with our hats in salutation tothese
young men who reach out six thousand miles,
across seas and continents, for their amuse-
ment.

Why Summer Broadcasting is Better

throughout the summer, the argument
in this case being addressed to sym-
phony concert listeners:

A large orchestra sounds better, by direct
audition, indoors than outdoors. The brilli-
ancy of the strings is superior, and much
detail is perfectly clear indoors, where it is
partially lost outdoors except to those mem-
bers of the audience who have seats well up
front. (This is for the connoisseurs and great
musical sharks; probably most listeners would
not" make the distinction.) But, by radio,
a big outdoor orchestra is usually better than
the same orchestra in an auditorium, owing
to the relative absence of reverberation.
Hence, for the best symphonic radio music,
listen during the summer. You will get good
stuff all year around, but the summer has, as
the 'sporting writers say, the edge.

ﬁ NOTHER reason for cleaving to radio

Daylight Broadcast Reception

South. Raub, Indiana considers the

night-day ratio of signal strength,
quoted on page 76 of the May issue, as too
high. This figure, it will be remembered, was
quoted from the well-known paper of Nichols
and Espenschied, wherein it appeared that
the power of a broadcasting station would
have to be multiplied by a figure of the order
of 10,000, in order for it to supply the same
signal at a distant point during daylight as
the signal received at that point during the
best times at night. With a standard super-
heterodyne receiver, using external loop and
outside antenna combinations, Mr. Raub is
able to hear wGy, wcaEg, and kpka, day and
night. At the time he wrote (April), WEAF,
80oo miles away, was audible, although not
quite understandable, at noon. During the
preceding December, and January, states Mr.

MR. ALEXANDER L. SHERIDAN of
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Raub, he was able to hear wear on a loud
speaker any time after 2.30 p.m. S. C. T., and
to determine the nature of the material
broadcast. WEAF’s power at this time was
1.5 or 2.0 kw. Accordingly, our correspon-
dent does not believe that the discrepancy
between day and night reception is as high as
reported.

These observations are very interesting,
and, certainly, data on daylight reception is
most welcome, being rather scarce in the
broadcast field. However, there is little ‘in
the above data to discredit the observations
of Messrs. Nichols and Espenschied, and
any one who knows these engineers and their
methods of procedure would hesitate a long
time before challenging any of their results.
In our quotation we were careful to retain the
qualifying clause relative to ‘“the best times
at night,” those periods, that is, when the
signal rises to a peak value based on an
inversely-as-the-first-power-of-the-distance at-
tenuation. Normally the received signal
drops off according to a higher power, owing
to the absorption it encounters along the way.
Sometimes, at night, through the fortuitous
and uncontrollable action of meteorological
forces in the great open spaces, this absorption
is wiped out for a few seconds. These are the
crowded moments for which the DX hunter
prays; their occurrence is his glory, their
brief duration and rareness make him miser-
able. All that Messrs. Nichols and Espen-
schied said was that to duplicate that transi-
tory night peak with a continually serviceable
daylight signal of the same strength, over the
same distance, you would need 10,000 times
as much power. | believe you would. All
that Mr. Raub has shown is that, given the

they learn to murder the instrument.
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almost incredible sensitivity of the modern
super-heterodyne, one can hear the higher-
powered broadcasters over very considerable
ranges in daylight, a fact which no one will
dispute.

It should be noted that in this discussion
the important distinction between hearing a
signal well enough to log it, and getting it well
enough to justify use of the term ‘‘program
service,”” has not yet been introduced. At the
risk of wearying our readers, we once more
point out the necessity of clearly understand-
ing what we are talking about in this respect.
The interest of this department, and our
whole manner of thinking about radio prob-
lems, generally centers about program service
rather than catching on the fly some distorted
sounds which are here now and gone the next
minute. This is not to say that one cannot
have a lot of fun with DX signals; a few mil-
lion people are ready to testify that one can.
But the serious development of radio is clearly
in the direction of immaculate program service
for an ever increasing number of people. By
such service we mean a signal of about phono-
graph volume, at least as good as the best
phonograph quality, and free from annoying
disturbances, natural and artificial. Hence
the trend toward higher powers. Hence
the usefulness of quantitative data covering
both day and night conditions in broadcast
reception.

The Memoirs of a Radio Engineer, 111
(Continued from the July Number)

CCASIONALLY rumors came our
O way of the wonders and potentialities

of “wireless.”” A seventeen-year-old
cousin of a friend of a member of the gang
was said to be telegraphing across his back-
yard in Yonkers, without the use of wires be-
tween the two stations, although there was
plenty of wire at either end. Another en-
thusiast had erected an antenna on his roof
and was engaged in what he called transmis-
sion, using a spark coil, until his mother hap-
pened to come in contact with that antenna
while she was engaged in hanging out the
wash. His experiments were abruptly ter-
minated, and the subsequent spanking was
said to have been of volcanic violence. An-
other inventor, according to reports, was en-
gaged in destroying nickels, and even a dime,
with a file, in an endeavor to construct a
“coherer.”” We did not know what the
coherer was supposed to do, but we were
agreed that the only explanation of the experi-

Radio Broadcast. y

menter’s conduct was madness. Would any
sane boy -attack a dime with a file? 2% 0

Nevertheless, we were not sure. Possibly
the fellow expected to realize some special
raptures through his sacrifice. Wireless began
to appeal to our imaginations. - Thereupon,
of course, we were lost. We had to have a
“wireless.”

We 'secured a piece of glass tubing, two
nails, and a nickel. Securing some filings
from the coin, we placed them between the
two nails, and, according to the books, we had
a coherer. An electric bell, wired for single
stroke operation, was the decoherer. But we
had no relay, and there was not the slightest
chance of acquiring one. Furthermore, there
was no transmitter, and therefore nothing to
receive. Finally, while it was possible to get
clear and detailed information from the boy.
electrician books about batteries, sounders,
motors, and the like, the data on wireless was
fragmentary, and we suspected that the au--
thors knew little more about it than we did.
After a period of despair, we were saved by a
description of an ‘““auto-coherer,” consisting
of a carbon and a steel rod in contact with 4
drop of mercury within a glass tube. It was
said to have been invented by Marconi, and
to be in use in the Italian Navy. The virtue
of this instrument was that it was sensitive
and would operate a telephone receiver. We
had two seventy-five-ohm receivers of the
““watchcase” type; one of the boys had got-
them as a Christmas present, and- we had
constructed a primitive telephone line with
them in the intervals of our telegraphing.
The materials for the auto-coherer were ob-
tainable. The nail and glass tube we had.
With a hacksaw blade we cut a carbon rod out
of an old dry battery carbon, and filed it down
to approximate roundness. The physics
teacher in the elementary school gave us a few
drops of mercury. To our, delight and as-
tonishment, the detector worked. The tele-
phone receiver being connected to it, the dis-
charge of a Leyden jar in the next room could
be heard as a distinct click. One could send
dots with it, but no dashes. We arranged a
set of signals on this basis. In order to send
even one dot, of course, it was necessary to
charge the Leyden jar with the electrophorus,
which took several minutes. It was not high
speed telegraphy, but it was “wireless,” un-
deniably.

We now heard of a still simpler and even
more sensitive form of detector of the micro-
phonic type. This consisted of two steel
needles, stuck into a piece of wood and pro-
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vided with leads, and a piece of pencil lead
laid across them. It worked with a telephone
and a local battery. It was said that; placed
on a cigar box, it would register the noise made
by a fly walking across the box. We placed it
in this position and waited patiently for a fly
to promenade thereon. But the flies were
wary. It was necessary for us to catch a
beetle, and, indeed, he was quite audible in the
telephone receivers as he scampered off the
box. But this was not wireless, we realized.
It was a digression.

At this time (early in 1909), there were al-
ready wireless amateurs who had reached a
stage much in advance of ours. In the same
year they founded the ““Junior Wireless Club,
Ltd,” with headquarters at the Hotel Ansonia,
where the President, W. E. D. Stokes, Jr., had
his home and antenna. The history of this
group was graphically described by my friend
George Burghard, now President of the Radio
Club of America, in ‘““Eighteen Years of
Amateur Radio,” (Rap1o BRoaDcAsT, August,
1923). These were the genuine amateur radio
pioneers in the East. Some of these boys had
started experimenting as early as 1905. They
were about four years ahead of us, and some
five years behind the commercial radio
pioneers of this country. Our group in upper
New York might therefore be classified as
part of the third pioneering migration with
some of the ground already cleared and the
Indians no longer on the offensive. But we
were on our own. We had no contacts with
the West Side aristocracy of radio amateurs,
whose resources and facilities were far superior
to ours, enabling them to establish two-way
communication over distances up to a mile at
about this period.

However, we heard of an amateur about a
third of a mile from our location, who had a
transmitting set consisting of an antenna, a
spark coil, spark gap, key, and battery. He
was languishing for someone to listen to him.
If we would put up an antenna, he would send
to us. This appealed to us irresistibly. We
secured two poles, one about fifteen feet long,
which we placed on the roof of the two story
frame house in which I lived, and a somewhat
longer one which we were allowed to erect on
the roof of a barn some sixty feet distant.
Between these poles we swung a 4-wire an-
tenna of the flat-top type, not much different
from those now in use. The wire was No. 18
annunciator; broomsticks served as spreaders,
and the insulators were porcelain cleats. The
lead-in ran into my mother’s kitchen, and we
obtained a ground on the water faucet. One
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w1 su&&en contact with the antenna’

afternoon in June the great experiment came
to a climax. Our steel needle-pencil carbon
detector was connected to the antenna and
ground, in parallel with the battery and tele-
phone. The latter was pressed to the ear with
the hand; we had no headband. Tuning
there was none. The combination was prob-
ably aperiodic, or nearly so, and would respond
to a wide band of frequencies, given a signal
strong enough. It worked as soon as it was
put together. We had arranged to use the
call “vF,” and the first fellow to put the tele-
phone to his ear heard the tripping Morse
accents of the transmitting operator up on
Prospect Avenue. A look of ineffable joy
overspread the face of Lamont Whitney, who
was the first, | believe, to listen at our end,
and we knew he was hearing something. (He
is now chief operator on the SS. President
Roosevelt, and no doubt it takes more than a
radio signal to make him happy now.) With
reluctance he yielded the telephone receiver to
me, and | heard the low-pitched, perfectly
clear buzzing of the spark coil six blocks away.
We took turns at listening all afternoon. In
all, 1 believe, there were four of us. We also
listened in the evening, but heard nothing.
We left the apparatus connected and went to
bed, I in my room not far from the lead-in, and
the other boys to their homes.

The experience of the afternoon, and tne
proximity of the wireless receiver, excited me
so that for some hours I did not sleep. Fin-
ally I drifted off. At about two o’clock in the
morning | awoke with a sense of impending
disaster. Something had frightened me. I
sat up in bed, my heart thumping. It was a
hot, sultry night. Suddenly I knew what it
was. An ominous distant growling, followed
by a crash, broke the stillness of the night.
A lightning storm was approaching. | had a
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vague notion that radio had something to do
with lightning, and that it was the proper
practice to ground the antenna when not in
use. This we had neglected to do. Actu-
ally, of course, the risk was infinitesimal. The
antenna might have been left ungrounded all
through the thunderstorm, and nothing would
have happened. [ was not taking nearly as
much risk as | did daily hitching on the back
of ice-wagons, climbing trees, and fighting.
But how was [ to know this? 1 visualized
the antenna on its long poles sticking up pro-
vocatively above the roof of the house, and all
the time the storm was coming nearer, the
lightning lit up the room with ghastly blue
flashes, and the thunder began to shake the
windows. It seemed to me that inevitably
the lightning must hit that antenna and the
house, with my father, mother, and sister,
would all be incinerated. My teeth chattered;
I was sick with fright. The thing to do, I
realized, was to get up and ground the antenna
before the storm came any nearer, but | was
afraid to go near the lead-in. [ was a boy
of thirteen, in conflict with stupendous cosmic
forces. | began to whimper. My parents,
sleeping in the next room, had also been
awakened by the storm, and they soon heard
me. My father appeared in his nightshirt
and demanded the cause of my tears. | in-
formed him, sobbing, that the house was about
to be struck by lightning. He immediately
understood that there was some connection
between the antenna and my fear of lightning
a thing which had not occurred to him before,
or probably he would not have permitted the

-
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erection of the antenna. The gas was. lit,
the whole family was aroused, and stood about
quaking; my father was angry and denounced
me as a young fool in tones which rivaled the
thunder. This aroused my resolution. I
leaped suddenly out of bed and charged across
the hall to do or die. 1 grasped the antenna
wire frantically—and nothing. happened. I
was not electrocuted, not even a spark leaped
to my hand. Tearing the wire from its con-
nection to the detector, I wrapped it around
the water pipe, just before my father collared
me and dragged me away from the set. The.
storm passed over and faded into the distance:
with it, the alarm subsided, and my family.
went back to bed. My father lectured me at
length the next day, but he allowed the an-
tenna to remain up, having received assurances
from other sources that it was not dangerous.
But | was compelled to swing the lead-in from
the kitchen down to a small storage house in
the yard. And there, for reasons to appear,
we had no further success in our wireless ex-
periments.

I have recounted this hysterical scene, not~
only for the amusement of my readers, but to.
show what a part unreasoning fear plays in the
psychology of people whenever they are faced
by anything unknown. Since those days,
millions of antennas have been erected and
used without damage from lightning. They
are no more dangerous than telephone or
electric light service wires. For half a dollar
one gets a lightning arrestor which supplies all
the protection needed. But things were
different in 1909. (To be continued).

The Power of Broadcasting
Stations

ﬁ NEW broadcasting station an-

nounces: ‘“While rated at
1000 watts, the actual power
attained when voice or music are in
the air will reach a peak of 2500
watts.” And so the press releases

] tore the wire off the de

tector

speak of the purchase of “a new
2500-watt transmitter.”
On that basis it would be just as
reasonable to rate the set at 250
watts. For, each time that a 2500
watt peak is reached for 145 second
or thereabouts, in the next 145y
second the power will drop to about:
zero. The method of operation of
the Heising systemn of modulation is
that the modulating power is alter-.
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nately added to and subtracted from the
carrier power.
radiating power is that of the unmodulated
carrier, and the carrier power 1s the proper
rating of the station.

A corollary question which arises is: How
much should the carrier be modulated? My
own answer would be: 8o per cent. on the
highest peaks. No higher, for if this figure is
exceeded over-modulation will inevitably
result at times. With a 20 per cent. margin,
one can reduce accidental over-modulation
so that it is very rare. Nor should the per-
centage of modulation be much below a
maximum of 8o per cent., for two reasons.
First, the loss in signal strength; secondly, the
fact that in the receiving set the carrier
amplifies any disturbances that may happen
to be floating around, more or less in propor-
tion to its amplitude, regardless of the modula-
tion. If, therefore, a station has a strong
carrier field at any point, weakly modulated,
it 1s amplifying disturbances to the disad-
vantage of its own signal. The 8o per cent.
figure steers a course between the devil and the
deep sea.

Microphone Miscellany

[}
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Srneng

THE MIRACULOUS MR. BURROWS

TEM from the New York Times of May 8th:

Geneva, May 7 (A. P.)—Broadcasting by private
European companies will be regulated from Geneva,
with the arrival here to-day of Arthur Burrows, an
Englishman, who has been appointed mediator for
all broadcasting companies.

His special mission is to prevent the clashing of
wavelengths and consequent interference of aerial
concerts with each other. Geneva was chosen for
the base of operations because of its steady growth
as an international centre and its central geographi-
cal position.

Burrows expects to produce order out of the
chaos that has disturbed European listeners-in.

This 1s delightful indeed. Here we are
breaking our heads over this situation, and a
solution is ready at hand. If Mr. Burrows
can perform as predicted, we propose that he
be invited to the United States and, the
constitutional inhibition on a foreign-born
president being waived, he may be voted to
that office by acclamation. He can then pro-
ceed to iron out the new stations-no wave-
lengths problem which has our Department of
Commerce so worried, and he will rank among

Thus the average or effective -
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Presidents

with George Washington and
Abraham Lincoln.

THE EPIC OF THE LITTLE CHILD

HASTILY written report of a field operator
at wjz in explanation of noise interfer-
ence at the beginning of a hotel music pro-
gram:

At the beginning of the first number a little
child got to rattling the mic. stand and pulling the
mic. cord and I not being able to'see it I didn’t know
what the matter was but was put on the air again
and 1 discovered the trouble and cleared the trouble
by taking the child away from the mic.

Brutal field operator! We hope the child’s
mother broke a soup tureen over the operator’s
head.

Who Will Lay It? A gentleman wriote to a
broadcasting station inquiring whether any one
had thought of using a submarine cable to
bring broadcast material from Europe to the
United States, thence to be re-broadcast from
American stations. Some harassed member
of the technical staff answered that the idea
was not feasible, for the electrical characteris-
tics of existing types of long cables were such
that they would not transmit the rapid varia-
tions of speech and music. Rebuttal was as
follows:

You say the Atlantic cable cannot be used to
transmit. Well, let us lay a Radio Cable some
concern with money or the Government.

Who are we to say that it can’t be done?
Maybe it can. We will need $2,500,000 for
research. Another $5,000,000 will cover the
manufacture and laying of the new marvel of
science. Total, $7,500,000. Will some phil-
anthropist with that much money incommod-
ing him please remit as soon as convenient?
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"An Induction Loud
Speaker

The Acoustical and Electrical Characteristics of a Loud Speaker Capable of
Handling Large Amounts of Energy and which Produces Sounds of Tremen-
dous Volume with Negligible Distortion—The Mathematics of Its Design

By C. W. HEWLETT

Research Laboratory, General Electric Company

ordinary broadcast listener, but it 1s an electrical device of extraordinary interest.

QITHE loud speaker described in this paper cannot be used for the purposes of the

Because it can bandle such large quantities of power and reproduce voice and music

with such wnusual faithfulness, this device has attracted a great deal of attention.

This

paper was delivered before a recent meeting of the Radio Club of America, in New York
City and is full of the theory and mathematics of design, bui st is an interesting and
complete presentation of an excellent piece of work.—THE EpITOR

HE problem of reproducing speech and

music by electrical means may bearbitrarily

divided into four main parts. The first

of these concerns the operation, known
technically as “pick up.” In this operation, the
sounds to be reproduced are allowed to produce
electrical effects which are usually quite small.
The second part of the problem concerns the ampli-
fication of the small electrical effects produced by
the original sound waves. The third part of the
problem concerns the transmission of the electrical
signals from one place to another. This usually
occurs between the stages of amplification. The
fourth part of the problem is that of reproducing
sound waves by means of the amplified electrical
effects. In case the transmission is accomplished
by electrical waves in space, there is still another
part of the problem, namely, that of receiving the
signals. This may, however, be included in the
division of the problem concerning amplification,
because many of the considerations involved in radio
reception are of a similar nature to those involved
in amplification.

This discussion will concern itself mainly with the
fourth part of the problem as outlined above; namely
the reproduction of speech and music by operating
by electrical means upon a particular type of “loud
speaker.”

The loud speaker, which 1 shall describe and
discuss, is known as the ““ Induction Loud Speaker,”
and has already been described in its essential

features in previous publications (Phys. Rev. 17, p.

257, 1921 and 19, p. 52, 1922. Jr. Opt. Soc. Am. 4,
p. 1059, 1922). For the sake of completeness |
shall repeat here a brief description of the construc-
tion and principle of operation of the instrument.

ESSENTIALS OF THE SPEAKER

“T"HE induction loud speaker consists of two flat

of a circular sheet of metal such as aluminum. Fig. 1

1 circular coils mounted coaxially on either side.

shows a picture of the parts, and Fig. 2 several
models of the assembled instrument. Each coil is
made up of sections with annular air spaces between
them. These sections are secured to the wooden
framework by means of wires which pass around
them and through holes in the spider. The sections
are connected in series and the terminals of each
coil are brought out to two binding posts.fixed to
the circular frame. The circular diaphragm of
aluminum has the same diameter as that of the
circular framework. It is lightly held between
the two frames by small pieces of felt placed between
the diaphragm and each frame at intervals of about
3 inches around its circumference. This method of
support leaves the diaphragm quite free to vibrate
through such amplitudes as are required of it and
allows it to expand when it gets hot. It also
allows a certain amount of convection of air to pass
upward between the coils and diaphragm and out at
the top between the frames and diaphragm. The
two coils shown in Fig. 1 are 25 inches in diameter,
have an axial width of about 3 inch and contain
about 75 pounds of 45 mil wire. The frames and
diaphragm are 30 inches in diameter. When
mounted the coils are about ¥ inch from the alumi-
num diaphragm, whose thickness is 10 mils.

In operation the instrument is connected as
shown in Fig. 3. ) '

The generator sends a direct current through the
coils which are connected so that the two magnetic
fields due to this current oppose one another. The
resultant magnetic field in the space occupied by the
diaphragm. lies along the radii of the .diaphragm.
The by-pass condensers C C enable the voice current
from the amplifier to pass through the two coils in
multiple. From the standpoint of the voice cur-
rents, the instrument is an alternating current
transformer, the two coils being the primary and
the aluminum diaphragm a one-turn secondary.
The alternating current in the-diaphragm distributes
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itself throughout the whole diaphragm, and the
flow lines are circles concentric with the axis of the
diaphragm, and consequently are at right angles to
the radius of the diaphragm at all points. The
magnetic field, due to the direct current, and the
induced voice currents in the diaphragm, are there-
fore at right angles at all points, and the diaphragm
experiences an electrodynamic force of the same
character as the wave form of the voice current.
This force is distributed fairly uniformly over the
whole of the diaphragm, and to a high degree of
approximation, the phase of the force is the same at
all points, at least for the range of frequencies con-
cerned in the reproduction of speech and music.

CHARACTERISTICS OF THE SPEAKER

HIS instrument reproduces speech and music
with remarkable faithfulness, but its sensitive-
ness is much below that of the more usual types of
sound reproducing devices. On account of its size
and ruggedness, however, it may be supplied with
large amounts of power, so that an enormous volume
of sound may be produced. In fact, the device
readily lends itself to the field of public address
where thousands of people are to be reached in large
auditoriums, or even out of doors.
This instrument embodies several features which
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are obviously of great importance for the faithful
reproduction of speech and music. In the first
place, the diaphragm is aperiodic which, while
contributing to the instrument’s lack of sensitive-
ness, eliminates all distortion due to resonance. In
the second place, the force moving the diaphragm
is distributed fairly uniformly over its whole surface
so that the diaphragm moves as a whole, there being
no tendency for it to vibrate in segments, which
might result in resonance at frequencies correspond-
ing to its partial vibrations. Thirdly, the large
area of the diaphragm results in relatively efficient
radiation over the lower range of frequencies, with-
out the use of a horn. In speech and many forms
of music most of the sound energy is carried by the
lower frequency components, while the naturalness
of speech is lost if these lower frequencies are not
present in sufficient quantity. In the fourth place,
the instrument is simple and rugged in construction
and does not require any fine adjustments. When
once put into operating condition it will remain so
indefinitely.

OPERATION OF A LARGE DIAPHRAGM

N ORDER to make some calculations of what we
should expect in the performance of a large area
diaphragm, we shall make certain simplifying

B

e )
s EECHEA

FIG.

I

Several of the Hewlitt Induction loud speakers in a corner of the
research laboratory of the General Electric Company at Schenectady
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assumptions in regard to the boundary conditions.
in the surroundmg medium, and in. regard to- the:
driving forces acting on the diaphragm.

In the first place, we shall assume that the dla-
phragm moves as a whole when vibrating.. The
degree to which this is realized in practice depends
upon the distribution and phases of the electrody-

namic forces over the diaphragm; upon the naturak -

periods of vibration in which the diaphragm may
vibrate owing to its elastic properties; and upon the
manner in which it is supported. The polarizing
field, which is radial, is weak near the center, but
fairly uniform over the major portion of the dia-
phragm ‘The magmtude of this component of the
field in gauss is very roughly given by the total
ampere-turss on. both .sides of the diaphragm di-
vided by the diameter of the diaphragm. The
induced current in the diaphragm should be.most
densely distributed in thé central portion of the
diaphragm where the radial field is the weakest..
Since the electrodynamic force acting on the dia-
phragm is proportional to the product of the radial
field and the current induced in the diaphragm, it
would seem that to a first degree of approximation
we ‘'would be justified in assuming that the force is
uniformly distributed over the diaphragm. This
assumption neglects whatever phase difference exist
between the induced currents in the different parts
of the diaphragm.

In regard to resonant periods the diaphragm is
so large, and so loosely held between the edges of
the supporting framework, that the fundamental
period would be only a few cycles per second. More-
over the restoring force is so small, and the dissipa-
tion so great on account of the looseness with which
the diaphragm is held, that the partial vibrations
would not arise with appreciable intensity. The
fact that the diaphragm is held around the edges
should not affect its motion very far from the edge,
for the maximum amplitudes of motion under
ordinary conditions of use would not exceed 1 mm.
for frequencies as low as 30 cycles, and for higher
frequencies, the amplitude falls off almost as fast as
the inverse square of the frequency. Actual listen-
ing tests have shown that the quality of speech or
music produced by a large diaphragm, say 2 feet
in diameter, suspended by two strings cannot be
distinguished from that produced by one clamped
around the edges.

INTENSITY OF SOUND WAVES FROM A LARGE
DIAPHRAGM

WE SHALL also assume that the diaphragm is
bounded by an infinite plane which is at rest,
and that the medium extends indefinitely in all
directions on both sides of the plane. In actual
practice, the instrument is not bounded by a large
plane. This assumption introduces very little error
into the calculations we shall make for waves short
compared to the circumference of the diaphragm,
but when the length of the waves becomes com-
parable to the circumference of the diaphragm,
the calculation will give too great radiation, and
the error will be greater, the longer the waves.
The problem of calculating the intensity of the

Radio Broadcast

sound waves given off from-a vibrating diaphragm
under the conditions as we have limited them has
béen solved by Lord Rayleigh. (Theory of Sound,
Vol. 11, p. 162-169).. '

The equation of motion for a simple’ harmomc
appllcatlon of force is ¥ o9

i +kdx+n2

m F cos ot

where X is the dlspl_acement of the diaphragm from
its position of equilibrium, F is the maximum value
of the harmonic force impressed on the diaphragm,
@ = 27 times the frequency, n? is the elastic force
opposing displacement for unit displacément,

m = m, +Lp- K, (2 a R)

Z VA Z
12.3 T 23l + 12.3252.7—etc')

and m, is the mass of the diaphragm, p is the den-

Where K, (z) = Z

sity of the air, a = 2—;:17\ is the wave length of

the air vibration set up by the diaphragm, R is the
radius-of the diaphragm.
_ _ _]1 2aR)

J1 (z) is the Bessell function of the 1st order of z,
and v is the velocity of sound.

In the case under discussion, the diaphragm
vibrates across a radial magnetic field, so that there
is a magnetic damping force acting on the dia-
phragm in addition to that due to the emission of
sound waves. The approximate calculation of
this effect is given in appendix | and is shown to
consist of two force terms, one multiplying the dis-
placement, and the other the velocity. Both terms

.are shown to be negligible compared to the other

terms present.

The force driving the diaphragm arises from the
interaction of the radial magnetic field and the
currents induced in the diaphragm by those in the
coils. In appendix II, the approximate magnitude
of this force is calculated and shown to be

F=H 2

where H is the strength of the radial magnetic field,
W, is the audio power transferred from the coils to
the diaphragm, r is the superficial resistivity of the
diaphragm and A is its area. The square of the
force acting on the diaphragm is thus proportional
to its area for definite values of H, W, and r.

Returning to the equation of motion of the dia-
phragm we may calculate the power expended by
the driving force F cos wt.

* >

ThisisW = =\ ¢ - :
2T m —x-l—k +n2‘c X dt

L dt? dt’
_ kP
— w’m ] )

O

Estimation of n? for the diaphragm under considera-
tion .shows it to be entirely negligible compared to
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FIG., 2
Various size models of the induction loud speaker

w'm for all frequencies with which we are concerned.
The sound energy radiated each second then be-
comes

k F2

W= 1R Fom)

For very short waves this is radiated almost as a
beam of plane waves of cross section equal to that
of the diaphragm. As the waves get longer, the
beam spreads out, and when the length of the waves
is comparable to the circumference of the diaphragm
the radiation passes out in all directions, and at the
same time the above expression for W gives too
large a value for the total radiation, because the
diaphragm is not bounded by an infinite plane at
rest. If a sound measuring device were placed in
front of the vibrating diaphragm, and its indications
taken for a wide range of frequencies, these indica-
tions would be proportional to W, calculated from
the above expression, only for wavelengths short
compared to the circumference of the diaphragm.
For increasing wavelengths comparable to and
larger than the circumference, the indications of
the measuring instrument would increase less rapidly
than W calculated from the above expression for two
reasons. First, because on account of the greater
spreading for long wavelengths a less proportion of
the energy radiated would enter the measuring
instrument, and second, because the expression
gives too great a value for the radiation at long
wavelengths., This consideration should be borne
in mind when examining the tables and curves to

follow showing the sound energy radiated from the
diaphragms as a function of the frequency.-

CALCULATION OF SOUND RADIATION

HE sound radiation will be calculated for

several different sizes of diaphragms. In order
to make the results comparable, we shall assume
that the radial magnetic field has the same strength
for all sizes of diaphragm. As is shown in appendix
111, this corresponds approximately to dissipating
an amount of direct current power proportional
to the square of the diameter of the instrument.
We shall also assume that the same amount of voice-
current power will be supplied to all sizes of instru-
ment, that is, we shall employ the full output of a
given audio amplifier to drive all instruments. As
has been shown, this means that the force actuating
the diaphragm is proportional to its radius. A
comparison of the results so obtained will favor the
smaller instruments from the standpoint of fotal
sound output, for the radial field may be made
stronger at a constant temperature of operation,
and more audio power may be safely supplied to the
larger than to the smaller instruments. With the
same limiting temperature of operation the field of
the largest instrument discussed might be from one
to two times as great as that of the smallest, while
the audio power input might be from ten to twenty
times as great, so that the total sound energy
output might be twenty to forty times as great in
the case of the largest instrument. For any one
instrument, however, these considerations would
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not affect the relative amount of sound energy
output at different frequencies. [t might be re-
marked at this point that as the sound energy output
is proportional to the pgoduct of the strength of the
polarizing field, and the audio current in the dia-
phragm, and as the total power supplied is limited
by the allowable temperature rise, the sound energy
output is a maximum when the two powers are equal
(see appendix 1V). Butowing to the great disparity
in the cost of polarizing and audio power it is ad-
visable to use polarizing power to within a small
percentage of the allowable dissipation. For ex-
ample, using the 25-inch instrument with 8oo watts
of polarizing power, and 30 watts of audio power,
the sound pressure output is about 15 per cent. of
what it would be using 415 watts of each kind of
power.

VALUES OF DIFFERENT DIAPHRAGMS

HE calculation has been carried out for five

different sizes of diaphragm assuming a uniform
field strength H=300 gauss, and that the audio
power input is 1 watt in each case.

The diaphragms are all of aluminum .025 cm.
thick. The following table gives the results of the
calculations and these are represented graphically
in Fig. 4.

TABLE 1
. 30 60 100 150 300
Radlus T cm. m Ccm. ™ Ccm. mCcm. T Ccm.
f;:,‘};;;‘;‘;g W in Kiloergs per sec.
30 8.81 16.5 26.9 53.4
6o 2.85 8.05 16.6 27.4 55.0
100 2.55 7.91 16.5 27.1 57.1
150 2.46 8.40 16.2 26.2 50.6
200 2.5I 7.63 15.1 25.1 31.0
300 2.48 7.22 13.5 17.2 16.9
400 2.28 6.23 0.61 8.69 9.3
600 2.18 4.65 4.23 4.69 6.9
750 1.96 3.13 2.83
1000 1.61 1.56 1.68
1500 0.80 0.78
2000 0.39
3000 ©0.18

As already stated, it should be borne in mind that
the actual frequency characteristic as perceived by
one standing in front of the instrument would not be
so pronounced as indicated by the table and curves,
because the calculation gives too great a value for
the radiation at low frequencies, and also the lower
the frequency the more the spreading of the sound.
Moreover the response of the ear mechanism is
proportional to the sound wave pressure rather than
to the energy flux. At any given frequency the
sound wave pressure is proportional to the square
root of the energy flux. Still another consideration
is the relation between the impedance of the ampli-
fier and that of the loud speaker. Fig. 5 shows the
impedance-frequency curve for the 2s5-inch or

100 . . . .
=~ Cm.instrument, provided with analuminum

diaphragm .025 cm. thick. The by-pass condensers
shown in Fig. 3 were 3 mfd. each. It is apparent
that if the power amplifier has an impedance of 1000
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Aroplifier
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FIG. 3

The circuit diagram of the Hewlitt induction loud

speaker. L L are the two flat coils; D, the aluminum

diaphragm; G, a direct current generator; and C C,
by-pass condensers

ohms, then the power delivered to the loud speaker
is going to fall off rapidly below a frequency of 6oo
cycles, which will prevent the excessive radiation
of low frequencies. In fact, quite noticeable
changes in the general pitch level of the reproduced
speech of music can be accomplished by adjusting
the impedance of the loud speaker by means of
transformers. The difference in the directivity of
the loud speaker for short and long waves is shown
by the progressive loss in articulation, particularly
with the larger instruments, as the angle between
the axis of the instrument and a line drawn from the
instrument to the observer is increased. When
using the larger instruments out of doors and in
auditoriums it is well to use at least two in order to
so direct them as to minimize the effect just men-
tioned.

QUALITY OF THE SPEAKER ON LOW FREQUENCIES -

lN ORDER to arrive at some idea as to how great

an error is made in assuming for the purposes of
calculation that the diaphragm is bounded by an
infinite plane at rest, a large board, 6 feet square,
was prepared with a circular hole of variable diame-
ter in the center into which various size instruments
could be placed. 1t was found with the smallest

instrument, R = 37:-) cm., the general p}tch level of

speech and music was noticeably lowered when placed
in the hole in the board, while with the instrument
R = 17‘:_0 cm. this lowering of the general pitch level
was barely noticeable. This means that, for the
range of frequencies with which we are ordinarily -
concerned in the reproduction of speech and music,
the failure of the expression for W at low frequencies
is of little importance. Of course, there is still left"
the effect of the greater spreading of the lower
frequencies.

On the whole, after taking everything into con-
sideration, it appears that the instrument ought to.
reproduce well the lower frequencies which is neces-
sary for naturalness in the reproduction of the hu-
man voice and for richness of quality in music. It
is seen that the smaller diaphragms should give a
fairly flat frequency characteristic over a greater
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range than do the larger ones. That is, the higher
tones should be relatively more important in the
smaller than in the larger instruments. These
conclusions are borne out by experience.

APPENDIX |

WE SHALL only attempt to get a rough esti-
mate of the order of magnitude of the magnetic
damping force acting on the diaphragm owing to
its vibration across the radial magnetic field. For
this purpose let us suppose that the metal composing
the diaphragm is concentrated into a single circular
turn of wire of circular cross section whose diameter
is one half that of the diaphragm. Let this ring
vibrate parallel to its axis with displacement x,
velocity v and amplitude A. Then x = A sin wt
and v = wA cos wt. The induced electromotive
force is e = v ¢ H, where c i1s the circumference of
the circular wire and H is the strength of the radial
magnetic field. Then

wA c Hcos wt
E cos wt, where E = wAcH

€

Applying Kirchoff’s law, letting i be the induced
current

. di _
1r+Ld—t— Ecoswt

where r and L are the resistance and inductance of
the wire. From this follows

: E 1
1= NES DL cos (wt— ©) where tan © = fr_

The reaction of the field on this current is
w A

f=icH =T(CH)2cos(wt—6)
where Z =+/17 + (w L)?

or

f=wA(CzH)z[rcoswt-}-stinwt]

Z
C H\? dx C H\?
r(—z—) .a?—}-sz(T) . X
In order to take account of this force, we may

assume that this is the magnetic drag that would
act on the diaphragm represented by the ring, and

we may then add the above coefficients of g—)t( and X

to the corresponding coefficients in the original
equation of motion. To carry this out for a particu-
lar case, the instrument R = 1%9 cm. with an alumi-
num diaphragm .025 cm. thick was chosen. It is
assumed that H = 300 gauss; calculation of the
other quantities concerned give

T = 3.52 X 10° e.m.u.
L =1741x10 "
CH = 2.95x 10* ”
2
Ifweleta=r (C—ZE)
b C H\?
o - Ok —z")

then the expression for the sound energy radiated is
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W k F? |
[oror sG]

The radiation in kiloergs /sec. and the amplitude in
cm. calculated for this instrument for an input of 1
watt of audio power is given in table II.

TABLE 1I

FREQUENCY w .

CYCLES /SEC.  KILOERGS /SEC. '
30 16.9 1960 x 10-°

60 16.9 s00 7
150 16.7 85 ”
300 13.5 24 7
600 4.2 7 ”

From a comparison of the values of W in Table
I1 with those for the same instrument in Table |
it is apparent that the damping of the magnetic
field has no appreciable effect on the frequency-
radiation characteristic of the loud speaker.

APPENDIX 11

IN ORDER to get an approximate idea of the

periodic force driving the diaphragm, let us as-
sume that the audio power is transferred quantita-
tively to the diaphragm, and is there dissipated in
heat. The audio impedance with diaphragm is
only a few per cent. of that without diaphragm, and
it is seen from Table | that with a field strength of
300 gauss somewhat less than o.2 per cent. of the
audio power is converted into sound radiation.
The above assumption is, therefore, justified for a
first approximation. We shall also assume that the
induced current in the diaphragm is uniformly dis-
tributed. Let 1 be the maximum value of a sine
wave audio current through an annulus of the dia-
phragm, 1 cm. wide, and let r be the superficial
resistivity of the diaphragm. Let A be the area of
the diaphragm, and W, the audio power supplied.
Then 12r A = 2 W, and the maximum value of

the force on the diaphragmisH I A = H \/2 W, A
T

where H is the strength of the radial magnetic field.
For a given thickness of diaphragm of a given
material, a given field strength, and a definite
supply of audio power, the square of the force driv-
ing the diaphragm is proportional to the area of thc
diaphragm.

APPENDIX 111

HE power dissipated in the instrument has to

be eliminated through the faces of the coils, and
in the absence of forced ventilation, the amount of
power that can be dissipated from instruments of
various size with a given mean temperature rise of
the coils will be proportional to the area of the
coils. The induction loud speakers have been
designed to operate at a temperature of 100° C.
The power to be dissipated is practically the polariz-
ing power, since the audio power under actual
conditions of operation is only a few per cent. of the
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polarizing power. The following brief analysis will
show the relation between the polarizing voltage,
the number of turns, and the linear dimensions
of the coils:

Let R = radius of one pancake coil
r = resistance one pancake coil
t = axial depth of winding
n = number of turns in one pancake
E = voltage on one pancake
S = space factor of windings
p = specific resistance of the wire.

Let us assume a constant space factor for coil
windings when using wire of various sizes, and for
various size coils. This factor may vary from o.40
to 0.50, and takes account of the thickness of in-
sulation, the circular section of the wire, and the
space between sections for the passage of sound
waves.

m Rnp
Thenr = Rts =I§R.EE=KLE'2‘ (1)
—_— t t
- _

For the 2j5-inch instrument described in this
paper, K, has a value of 1.31 x 10-° at 20° C with r
measured in ohms, and t in cm. This is a good
representative value for K: and corresponds to a
space factor of 0.426 and a specific resistivity of
1.78 x 10-° ohms per cm?.

Equation (1) shows that the resistance of a pan-
cake can be expressed in terms of the number of
turns of wire and the axial thickness of the winding,
independent of the diameter of the instrument.

The power dissipated in one pancake coil is

|
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Er_ EX Let us suppose this proportibnal to
r Kl n2
the exposed area of the pancake coil. Then

E2t _ ‘R2

K = (@R

When both pancakes are mounted together as they
are in the assembled instrument, it is found that a
temperature rise of 80° C corresponds to a value of
K; = 0.50 when R is measured in cm., and the power
in watts. Ka R? then gives the power dissipated as
heat in each pancake coil.

Solving the last equation for n we have

V K. K2A | (2)

that is for a given operating voltage, the number of
vt E_ Et

turnsis proportlonal to " Thecurrentisi=== Ko
r 1N

Et
Kln

and by Ampere’s law, the strength of the radial
component of the magnetic field contributed by one

ni _ Et
. R KmR

Let us see what condition must be fulﬁlled in order
that we may have the same strength of magnetic
field for instruments of all sizes, that is

Et
Kl nR - K3 (3)

If E is expressed in volts, and the other quantities
expressed as previously specified, then K3 is approxi-
mately 1.6 times the strength of the radial compo-
nent of the magnetic field due to one pancake, or
0.8 times the total radial component when both
pancakes are present, the strength of the magnetic
field being expressed in gauss.

The ampere-turns for one pancake coil are ni=

pancake is approximately proportional to —

2

Eliminating E from (2) and (3) we have t= K. K

Rn K.,
or the axial thickness of all the coils must be the
same. Actually, the demands on the instrument
from the standpoint of an audio transformer are such
that the thickness of the coils may be made larger
in the larger instruments than in the smaller ones.
Therefore, with the larger instruments we may have
a stronger radial magnetic field than with the
smaller ones when operating at the same tempera-
ture.

In order to design the windings for an induction
loud speaker, the following procedure will be found
to be as direct as any. Suppose the approximate
radius, R, of the pancake coils ,and E, half the polar-
izing voltage, are given. First choose t, the axial
thickness of the pancake, which may be 0.5 inches
for coils as small as 4.5 in. radius to 1.0 inch for
coils as large as 18 in. radius. Choose next, a
space factor between 0.40 and o.50. Calculate K.

Then H = K’—lzsvgz—t—

0.8 1

which should be at least as large as 280 e.m.u.
If H is not this large, t or s should be adjusted

and take K, = o.50.
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accordingly. The resistance of the pancake coil is
given by K_E[@ If d is the density of copper #R?t Sd
2

gives the mass of copper in the pancake, and from
this and the resistance, the size of wire to be used
may be read off from a wire table. The number of
turns may be calculated from equation (1). Using
the above figures as approximations, the coil may
now be accurately designed by obvious procedure.
1f the polarizing voltage is very low, say less than
100 volts, the instrument may require excessive
current, and be of very low impedance, while if the
voltage is high, the reverse conditions may be
encountered. 250 to 500 volts for polarizing have
been found to give very satisfactory results, both
from the standpoint of polarizing current and audio
impedance for all sizes of instruments so far built.

APPENDIX 1V

ET us determine the condition for the maximum

amount of sound radiation output for a given
total amount of polarizing and audio power input.
The force driving the diaphragm is directly pro-
portional to the strength of the radial magnetic
field, which in turn is directly proportional to the
polarizing current i,.- The force is also proportional
to the audio current in the diaphragm, which in
turn is proportional to the audio current in the coils
;. The sound pressure output p is proportional to
the force acting on the diaphragm and, therefore,
we may write

p=Kiiii (1)

If r, and r, are the d-c and audio resistances, re-
spectively, of the instrument, then the condition
that the total power supplied shall be independent
of the relative proportions of polarizing and audio
powers, 1s

b2 4% = K (2)
differentiating (1) and (2) with respect to i,, we have
dp _ - . di,
‘d—i-l = Kii, + Kii, di, (3)
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. di. ]
21a = T2 + 23,5 = 0 (4)
di,
di h,r
From (4) we have =2 = — 2+ 2 (5)
dll 12 Ts

Substituting (5) in (3) and equating to o, we have
iz 2r, = 1, %r;, which is the condition that p shall be a
maximum. It therefore follows that the audio and
polarizing powers should be equal in order that the
maximum sound radiation should be produced.
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very important subject.—THE EpITOR.

NeutraLIZING AND TuNep Rapio FrReQuency

ANOTHER paper presented before the Radio Club of America will appear in
Rapro Broapcast for September.

his further findings in the field of tuned radio frequency amplification, especially in
the important matter of neutralization.
ments is traced and diagrams and photographs show clearly his research in this

It is by C. L. Farrand and deals with

The progress of Mr. Farrand’s experi-
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Making a “‘Super-Het”” From Your
Neutrodyne or Single-Circuit Set

How to Apply the Frequency-Changer to Two Very Popular Types of
Receivers, Resulting in Greater Receiving Range and Sharper Tuning

By A. O'CONNOR

in some method which would permit them to add a device to their set which

q RADIO constructors and radio operators everywhere have long been inlerested

would make 1t into a super-heterodyne.

most sensitive and desirable from many points of view.

That recerver still stands as one of the

In Rapio BroADcAST

for June, Mr. O’Connor described the details of construction of the Frequency-
Changer developed by bim, and in this article, his very clear instructions tell just

how it may be applied to a single-circuit or a meutrodyne receiver.

The first

article aroused a great deal of interest, and we feel sure that this one will appeal
to a great number of broadcast listeners who -want the well known benefits of super-

heterodyne reception.—THE EDITOR

HE ambition of many owners of re-
celving sets to own a super-heterodyne
has been deterred for several reasons,
chief of them being the high cost and
because the owner of an already existant re-
ceiver did not feel like disposing of it at a
sacrifice. In Rapio Broabpcast for June the
writer described a simple one-tube Frequency
Changer that could be added to any receiver,
thereby converting it to a most efficient and
inexpensive super-heterodyne. And after
constructing such a unit, the first thought in
the builder’s mind must be the question of
applying it to the receiver he owns.

Perhaps the simplest place to utilize this
Frequency-Changer is in connection with the
simplest known receiver, the single-circuit
“blooper.”” This type of receiver being, prob-
ably, more generally owned than any of the
others, it seems logical to show the tricks that
must be performed with the blooper before
it 1s a ‘“super.”

Briefly, the Frequency-Changer is a device
for heterodyning incoming signals and passing
them on to the intermediate-frequency ampli-
fier at a greatly changed frequency. The in-
termediate amplifier consists of the present
receiver, and the changing of frequencies takes
place in the unit described in this magazine
for June.

As stated in the first article of the series,
the unit will increase the volume of signals,
will enable any receiver to reach out to greater
distances, will add greatly to the selectivity
of the existing receiver, and will be an aid

toward preventing radiation. Due to the
fact that the beat frequency generated in this
unit is very high, compared to the usual super-
heterodyne, stations will appear only once
on the. tuning dials, an advantage that will
appeal to all those who like ease of tuning.

ADVANTAGES OF THE FREQUENCY-CHANGER

NOTHER advantage of this addition to
any receiver lies in the fact that all tuning
is done on the Frequency-Changer, and none
on the receiver. This feature is particularly
important to users of neutrodynes and the
more complicated four- and five-tube receivers,
for with the addition of the unit, tuning con-
trols have been reduced to two. The dial
numbers will be essentially alike at all broad-
casting frequencies, and may be calibrated.

Fig. 1 1s a schematic diagram of the Fre-
quency-Changer, and Fig. 2 1s a photograph
of the completed unit, both illustrating the
simplicity of the device. Fig. 3 represents
the more usual types of single-circuit receiv-
ers, and the methods of attaching the Fre-
quency-Changer unit to them.

There is only one difficulty in connecting
the unit to such receivers, and that lies in the
fact that it is possible to short-circuit the 45-
volt B battery which 1s connected in the out-
put of the unit. This can be prevented by
simple precautions. The grid circuit of some
types of this regenerative receiver is connected
to the negative B and since the Frequency-
Changer is connected to plus B there is the
possibility of short-circuiting the B battery.
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SCHEMATIC DIAGRAM

a- Primary of pickle bottle coil
b- Secondary

c- Tickler

d- Oscillator plate coil

e- Oscillator grid coil

f -.0005 Condenser 247 F(Tuner)

FIG.

— i —g—o

Hllik

A Battery

g-.00013 Fixed cond.

h-.00025 Condenser 247k (0SC).
k -.00025 grid condenser

m- 1 Meg.Leak

N - 30 Ohm rheostat

The Frequency-Changer unit that may be added to any receiver to make it into a super-heterodyne

This is illustrated A and in B of Fig. 3 and the
method of avoiding trouble is shown. In A,
the method consists of winding a small coup-
ling coil of 6 turns of No. 20 double silk cov-
ered wire around the grid coil of the receiver
and insulating the two windings by a layer
of empire cloth or tape. The antenna and

:
%
z
Z

&3
N

(]

ground connections are then connected to-
gether. In B, the method is simpler, since it
1s only necessary to cut the connecting wire
between the small primary coil and the second-
ary winding.

The matter of selection of the type of tube is
not highly important, since any of the standard

FIG. 2

The disposition of the parts and the simplicity of the wiring may be seen
from this photograph which looks down upon the Frequency-Changer.
How to build this unit was described in Rapio Broabpcast for June, 1925
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SINGLE CIRCUIT REGENERATIVE
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3

Here is the whole family of single-circuit bloopers together with the methods of attaching the Frequency-

Changer to them.

In A and B are two methods of avoiding possible short-circuiting of the B battery
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tubes will work properly. As a matter of fact,
the 6-volt type is best, the 3-volt type second,
and the 13-volt tubes a fair third. The opera-
tion of the Frequency-Changerand the receiver
to which 1t is attached, is a simple matter. It
i1s only necessary to tune the receiver to 600
meters or as near to it as possible, and crank up
the regeneration to a point where considerable
gain is evidenced, but not so far that oscilla-
tions actually take place. Once the tuning
dial is set at 600 meters or near it, it will not
be necessary to touch it again, since all tuning
is done with the Frequency-Changer dials.

Both dials of the Frequency-Changer will
tune nearly alike, and the tuning is sharp
enough to demand a good vernier dial. Those
on the Frequency-Changer illustrated in the
photographs are Velvet Vernier dials made
by the National Company, Inc. of Cambridge,
Massachusetts.

WHY THE RECEIVER 1S TUNED TO 600 METERS

HE object in using 600 meters is to place
the intermediate-frequency amplifiers
above the broadcasting wavelength bands to
avoid interference. If the receiver will not
tune high enough, a small fixed condenser,
of, say .0oo1 mfd. capacity, may be placed
across the tuning condenser, and the receiver
tuned to some point well above the longest
broadcasting wavelength. Many ocean ves-
sels use the 6co-meter band for ship to shore
communication and one method of tuning the
receiver to this wavelength 1s by listening for
code signals. The exact wavelength is not
important, as long as it is out of the broad-
casting band.
In case no heterodyne action is noted, 1t
may be necessary to reverse the connections
to one of the two coils in the oscillator coupler,

519

and for best operation it is well to try revers-
ing the output connections from the Fre-
quency-Changer.

The tickler of the pickle bottle coil will
give regeneration which will be especially use-
ful on distant stations, as well as sharpening
up the tuning. If the coupling of the two
oscillator coils is correct, the tickler of the
pickle bottle coil will just cause oscillations
when KsD or some other high wavelength
station is tuned-in. With this setting, the
tickler will not have to be adjusted more than
three times when going down toward the
lower wavelengths. Thus there are only two
tuning controls.

In order to get maximum selectivity, a
selector switch has been added which makes
it possible to use three or six turns in the
primary of the Frequency Changer. The
smaller number of turns may decrease signal
strength somewhat but will enable the opera-
tor to cut his way through interfering stations
with greater freedom.

One of the important points about this
device when added to a single-circuit blooper
is the fact that the blooper may oscillate
without its radiation getting to the antenna.
These oscillations are confined to the receiver
itself, and do not pass through the Frequency-
Changer to get out on the antenna. It is
possible to tune-in stations by the usual
‘““squeal” method, without annoying the
neighbors—a most important point.

GUARDING AGAINST RADIATION

HE oscillator circuit itself does not radiate,
and there 1s only one other adjustment
that is liable to disturb the neighbors. If the
tickler of the Frequency-Changer is turned
until a click i1s heard in the phones, the Fre-

FIG. 4
Here is a two-tube super-heterodyne made by adding the Frequency-Changer to a single-circuit tickler

feedback receiver.

The addition of the Frequency- Changer improves the selectivity, adds distance,

and eliminates all possibility of the receiver radiating into the ether
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Laboratory under the best
conditions.

7
i
To Audio Amplifiers

THE FREQUENCY CHANGER
APPLIED TO NEUTRODYNE

Y FAR the greatest ap-
plication of the Fre-
quency-Changer is in con-

W
I
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This is the conventional neutrodyne diagram of connections.
the neutralizing condensers it would represent the connections for the
first three tubes of the usual five-tube tuned radio frequency receiver

quency-Changer is oscillating at the frequency
of the incoming signals and will radiate at
this frequency. But the minute this occurs,
the whole system becomes inoperative, no
signals get through to the loud speaker or
head phones, and the operator naturally
turns down the tickler. For this reason, the
danger of parasmc oscillations going out into
the ether is remote, and at any rate will only
last a second or two.

When attached to a single-circuit receiver
as shown in Fig. 4, the two tubes make phone
reception from distant stations ecasily pos-
sible. With the addition of two amplifier
tubes, loud specaker operation” in Cleveland
was possible from wHaAs on 750 kilocycles (390.8
meters) and waGy on 790 Kkilocycles (379.5
meters) when WEAR or wTaM on 770 kilocycles,
(380.4 meters) were operating, and without
hearing the local stations at all. Equal se-
lectivity was enjoyed in the Laboratory of
Rapio Broapcast although the “local” sta-
tions in this case were about 20 miles away.
ksp, St. Louis, was heard in Garden City
while New York stations were operating.
This was an indication of the sensitivity of
the receiver since ksbD is rarely heard in the

i~ nection with the many
neutrodyne recetivers.
There are possibly 400,000
of these reccivers in the
United States, and each of
them is a potential super-
heterodyne with all of the
advantages of this selective
receiver, and without some of the disadvan-
tages that both the neutrodyne and “super-
het” possess. With the addition of the
Frequency-Changer, the neutrodyne, whether
it is good, bad, or indifferent, lifts its head
and becomes a full fledged “super” with two
stages of necutralized intermediate frequency
amplification,’and.if the audio frequency trans-
formers are good, and prov1ded that the proper
C batteries are used, the -six tubes then in
operation will provide a receiver that will be
hard to beat.

In Cleveland the average neutrodyne will
not tune sharp enough to approach within
50 meters of local stations without interfer-
ence. Although other stations may be heard
the local is heard also, and “we don’t count
them, if we hear the local.” "A Frequency-
Changer added to a four-tube reflexed neutro-
dyne, such as the Fada four-tube, or the
Ware, or others, and operating on a long an-
tenna has so improved selectivity that wey
and wnAs (whose wavelength i1s” 10 meters
from locals) can be brought in without inter-
ference from wram or wear. Attaching the
Frequency-Changer to a five-tube set cnables
the operator to use a loop, and under these
conditions, stations in Phil-
adclphia (whose wave is 5
meters wavelength away

OETECTOR

Without

#
Al

from locals) may be picked

Neulrodyre
Antenna Col*.

%

00

0

hd

"
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ks
2=\

up without local disturb-
ance. The reflexing feature
scems to make no difference
in the selectivity of the out-
fit, but the loss in volume

0

To Audio Amglifiers

This Cor nectionr .-
Muyst be Broken

FIG. 6

The addition of the Frequency-Changer to a receiver like that of Fig. 5
_matter It is important that the con-
nection indicated be broken to avoid shorting the B battery

is a simple matter as this diagram shows.
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- is clearly noticeable.

Tuning i1s sharper when
using a loop, although some
volume is naturally lost. A
five-tube ncutrodyne with a
Frequency-Changer at-
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tached to a collapsible loop has picked up
California from Cleveland during the month of
February, although this is to be regarded as a
stunt, and not regular performance. One
thousand mile reception in favorable weather
is the usual range of such a hook up.

Let us examine the neutrodyne circuits and
apply the Frequency-Changer to them. Fig.
6 illustrates the essential connections of a five-
tube neutrodyne set. Fig. 7 shows a tuned
radio frequency set with a Frequency-Changer
added to it. The output circuit of the Fre-
quency-Changer is connected only to the
aperiodic primary of the first neutroformer. In
a neutrodyne set, the primary is usually con-
nected to both negative A and ground, and
it 1s absolutely mecessary to disconnect the
negative A connection as we did with the single-
circuit set. This will eliminate all danger of
short-circuiting the B battery which is con-
nected through the output circuit- of the
Frequency-Changer.

521

VARIOUS TYPES OF NEUTRODYNES

SOME neutrodyne sets have but one
winding in the first transformer, the an-
tenna and ground being connected to taps
on this winding as shown in Fig. 8. This
method of getting coupling to the antenna
cannot be used in connection with the Fre-
quency-Changerdue to the fact that the output
of the unit carries 45 volts of B battery. A
pair of phones and a small battery, such as a
C battery, or a few volts of B battery are all
that is necessary to ascertain whether such a
coupling method is used or not. The phones,
battery and antenna may be connected in
series, and the remaining wire touched to the
filament of the first tube, as shown in Fig.
o. If a click results, 1t is evident that the
antenna binding post is connected to the first
coil and naturally through the wiring back
to the B battery. ,

An additional winding must be used in

CCONNOR FREQUERCY-CHANGER:
AOCOMNOR & CQ. %~ i

RS~ contonre e et

': o

\ FIG. 7

With the addition of the Frequency-Changer to any of the well-known neutrodynes, or the radio frequency
receivers, the owner has an excellent six-tube superheterodyne that may be operated on a loop from medium

distant stations.

The receiver illustrated here is a well-known five-tube radio frequency set
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j To E
Frequency
Changer
Additional
6 Turn Winding
A B
FIG. 8

It sometimes happens that the antenna is connected

to the receiver as shown in A of this Figure and the

method of adding the Frequency-Changer is illus-

trated in B, where a few turns of wire are wound
around the grid coil of the first tube

such cases and the method of connecting it
into the circuit is shown in Fig. 10 where an
aperiodic winding of six turns of No. 20 d. s. c.
wire are wound on the outside of the coil and
separated from it by a thin layer of empire
cloth.

Radio Broadcast

HOW TO TUNE

AGREAT many neutrodyne sets are per-
fectly neutralized, and in this case the
operation will be all that can be desired. The
great majority, however, might be better
neutralized and the sets oscillate when being
tuned. 1f such a receiver oscillates at pres-
ent (squeals when tuning), we would advise
adding a 200-ohm potentiometer, as is illus-
trated in Fig. 10. When the arm on the
potentiometer is rotated toward the negative A
binding post, the set will operate as it did
before the potentiometer was added, and
will oscillate. By turning the arm away
from negative A a very short distance, the
oscillations will cease and perfect tone will
result.

Tuning is done in exactly the same manner
as with the single-circuit regenerative re-
ceivers. If it is known that your set will tune

up to 600 meters, set all three dials at the point
where 600-meter stations are tuned-in.

The

FIG. Q

A pair of phones and a battery are all that are needed to determine whether the receiver is wired like that in
Fig. 8. One of the wires going into the cabinet is connected to the antenna binding post and the other to

the grid coil of the first radio-frequency amplifier tube.

If there is a click it demonstrates that the antenna

is directly connected to this first coil
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three dials of a neutrodyne set run fairly
close together and the change in wavelength
per dial degree will enable the operator to
determine just where to tune for 600 meters.
For instance, let us suppose that two stations
near the top of the condenser dial are 20
meters apart, representing a change of 4
degrees on the dial. Then each degree repre-
sents 5 meters change and it is a simple matter
to calculate where 6oo meters will be. Now
pick up stations on the Frequency-Changer and
check with the calibration chart in the next
column. If stations are considerably below the
reading on the chart, it will be necessary to
tune your neutrodyne still higher. A strong
oscillation point may be found at the upper

|4

gl [

|

To Detectar

quehcy
nanget
|
[

To Fre
C

M-,ITIJIIIII'

Potentiometer

(V070

To~-A

FIG. 10

If the neutrodyne or the tuned radio frequency set

has a tendency to oscillate when in tune, the addition

of a potentiometer will aid in controlling the ampli-

fiers.© The method of making this addition is
illustrated in this Figure
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CALIBRATION OF OSCILLATOR DIAL
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FIG. 11

This chart shows the relation between the oscillator

dial numbers and the wavelengths to be received.

If the intermediate amplifiers are tuned to 600

meters, the tuner dial figures will be very near those
shown on this chart

part of your oscillator dial. This means that
the Frequency-Changer is interfering with the
neutrodyne setting. By tuning the neutrodyne
up to 6oo meters this oscillation point will be
eliminated. If the receiver will not tune
to 600 meters, connect a .ooo! mfd. fixed mica
condenser across the three variable con-
densers, which will effectively increase the
upper tuning range.

W. R. DBradvford -

EADERS of Rabpio Broabpcast
read with much sympathetic in-

terest and the tribute of an earned
smile the article by W. R. Bradford.
“Radio Heaven Via the Roberts Cir-
cuit,” March, 1925. His cartoons we
have used were popular too. The car-
toon at the right was sent in to us just

)
HERE! HERE'S
KANSAS C\T’\’
For_ You. L LL
GET yYod THE

COAST, IN A |
GOOD LOCATION,|

WhHY, X
You Ui
BEAR.CAT,

a short time ago by Mr. Bradford from
his Philadelphia headquarters at the
North American.  Mr. Bradford was
a great booster for the Roberts circuit
with which he had great success.
After a short illness, Mr. Bradford
died at his home in Philadelphia, on the
6th of June. He had been for a num-
ber of years, cartoonist on the North
American and within the past eight
months had been radio editor of.the
same paper. Rapio BRoapcAsTrecords
the death.of Mr. Bradford with the
knowledge that newspaperdom has lost
an able cartoonist and writer. Radio
enthusiasts have lost from their ranks
a genuine and earnest experimenter.
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Coils and Condensers

A Discussion of Present Tendencies of Radio Design as
Evidenced by Tuning Apparatus Produced by Well

Known Radio Manufacturers—Two

New Receivers

By THE LABORATORY STAFF

THE Rap10 BRrOADCAST Laboratory was founded for two reasons, to protect its
advertising pages and to provide a fund of information upon which our readers’

might draw.

The purchaser of radio equipment has little chance to find out what is

wheat and what is chaff among the material that is for sale—that has become the task of
the Laboratory. W batever information it has, will be contained 1n these pages for the

benefit of our readers.

1t is obviously impossible to test in the Laboratory, or to illustrate, or even to mention
all radio equipment that appears for sale.

Last year there were 400 manufacturers

of condensers alone and to test all of their products would make it impossible for the

Staff to know about anything else.

The apparatus illustrated or mentioned in these pages is neither all that is tested in
the Laboratory nor what the Laboratory believes to be the best on the market—it 1s merely

representative equipment.

It is obvious that nothing tn which the Laboratory does

not believe will be described, nor will advertisements of poor apparatus coming from
unreliable concerns be included in the magazine.—THE EDITOR.

HE tuning elements—coils and condensers—

are, perhaps, as important as any apparatus

that goes into radio receivers. Upon them

depends the strength of signalsand the selec-
t1V1ty of the receiver. The quality of reception
depends upon othér apparatus.

Much effort has been spent in making good con-
densers, and it is probable that the ultimate has
been reached in “low loss” condenser design.
Several important trends are to be noted among
condenser manufacturers. The first is the attempt
to make condensers of “low loss,”” the second is the
tendency toward ‘‘straight line’’ wavelength or
frequency curves, and the third is the advent of
condensers and dials which turn through 360 degrees
instead of the orthodox 180 degree instruments.

Readers interested in the low loss business, will
do well to read the results of work done by Sylvan
Harris and published in the Proceedings of the
Institute of Radio Engineers for February, 1925.
An abstract with the available facts has been placed
in a small booklet by the Rathbun Manufacturing
Company which shows that practically all modern
condensers are ‘“low loss’’; in other words, one is as
good as another as regards electrical efficiency.
The figures show that there is little, if any, difference
between condensers with metal or composition end
plates, although it may be significant that practically
all of the manufacturers are using metal end plates
—and that the General Radio Company, one of the
oldest builders of quality radio equipment, uses
composition plates.

The tendency toward condensers that distri-
bute the broadcasting stations evenly over the
entire dial is much to be desired.

In the older condensers, the capacity varied
directly as the angle through which the plates

turned, so that the relation between the marks on
the dial and the capacity of the instrument could be
represented by a straight line. This condenser
bunches the stations operating on high frequencies
(low wavelengths) and spreads apart those on the
lower frequencies, an obvious disadvantage, since
there are more stations on the higher frequencies.

There are two methods of avoiding this difficulty.
One is to make a condenser which will distribute
all stations according to their wavelengths, and the
other is to distribute them according to their fre-
quencies. In other words if Class B stations are 1o
kilocycles apart in frequency, they will be a
certain number of condenser degrees apart
whether they are at the high or low end of the
frequency gamut.

There is little difference between these two
methods of attaining the same object, except that
it is simpler to talk frequencies and more scientific—
when we all get used to it.

The shape of the plates determines the capacity
curve, and many and strange are the modern
condenser plates. Some manufacturers make them
strange to begm with, while others cut holes in an
ordinary semi-circular plate. The cutting away of
an orthodox plate is the usual method, and the
Kellogg, the newer General Radio, or the Lacault
condensers show this method. The business of
carving something from the center of the plate is
shown on our photograph by the New York Coil
Co. The Rathbun condenser has part of the
plate interior cut away, although the illustration
does not show it.

The third factor in modern condenser design, the
360-degree dials is important. Instead of grouping
the eighty-odd Class B and innumerable Class A
stations into half'a dial, or 180 degrees, they are
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Rapio Unirs, Inc., Maywood, 111

GENERAL Rapio Co., Cambridge, Mass.

GroBe Rapio LguirMenT Co., New York
City. v,

Rapio FounpaTion, Inc., New York City.

Reicimann Company, Chicago, Il )

PerfFecTiON RADpIO MFG. Co., Philadelphia,
Pa.

Bruno Rapio CorroraTiON, New York City.

AmBASSADOR SALES Co., INc., New York City.

GeNErRAL Rapio WinNbpING Co.,, New York
City.

EasTerN CoiL CorroraTION, New York City.

NationaL Co., INc., Cambridge, Mass.

Victor Rabio Co., Philadelphia, Pa.
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TWO NEW RECEIVERS

These receivers mark the entry of two well known manufacturers into the radio field.. The lower photo-

graph is that of the Stromberg Carlson Neutrodyne, a five-tube receiver that conforms to the best type of

home decoration, and in the Laboratory proved itself to be an excellent receiver. . The loud speaker is also

from Stromberg Carlson. The upper receiver is made by Stewart Warner, manufacturers of a complete

line of radio equipment, including tubes. This receiver is a five tube, tuned radio frequency amplifier set
and is housed in a beautiful cabinet
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distributed around the circumference of a complete
circle with somewhat greater ease of tuning.

WHAT 1S A GOOD COIL?

OILS have come in for their share of attention

too, although it must be said that it is a much

greater task to build an efficient coil than an equally
efficient condenser.

A coil has but one purpose in a receiver, and that
is to furnish inductance to the circuit. Unfortun-
ately it also has resistance and capacity, neither of
which is desirable.

A good coil then, has a maximum of inductance,
a minimum of resistance and a minimum of capacity.
The first two determine the selectivity of the re-
ceiver and the strength of signals. The capacity
of the coil determines the highest frequency (lowest
wavelength) that can be received with a given
condenser.

All coils have a magnetic field surrounding them.
This field is usually useful but does a lot of things
it should not, and is difficult to measure. In
general, the larger the field, the more space the coil
requires, the greater will be the losses in the coil
when in a receiver, and the greater will be the danger
of unwanted coupling with other parts of the circuit.

When a coil comes to the Laboratory, the first
thing that is done is to measure its inductance,
then its resistance at various broadcasting fre-
quencies is determined, and then its relative effi-
ciency determined. Unfortunately, these measure-
ments are not the same when the coil is actually in
circuit, but are a good measure of how well it will
work in a receiver. Never yet has a coil that was
poor in Laboratory measurements proved to be
excellent when in actual operation.

Coils of all types, solenoid, spiderweb, basket
weave, what not have been tested. If they were
wound with average sized wire, with 2 minimum of
dielectric and without “‘stickem” to hold them to-
gether their losses were about equal. 1t is probable
that the best type to-day is the old fashioned sole-
noid wound on ‘‘air’’, with the basket weave made
with many pegs—so that it approaches a solenoid—
a close second.

Spacing between turns is more important than
most manufacturers realize, though the coils made
by the Nationai Company and wavemeter coils
made by the General Radio Company, reduce losses
made by this method. Elimination of dielec-
tric is necessary for a coil to have very low losses.
The use of large wire does not seem to reduce losses
but it adds mechanical strength, an important point.

Skeleton forms made by the Ambassador Sales
Co. Inc.,, and the Bruno Radio Corporation, are
now available and if the wire wound on them is
slightly spaced it is doubtful if better coils can be
made by the home constructor.

TOROID COILS

WITHIN the last few months a new type of coil

has appeared that offers much for radio.
This is the ‘““toroid” coil and is designed to have a
small external magnetic field. This small field
makes it possible to place the coil near metal plates
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without the usual increase of coil resistance. This
means that a receiver may be made more compact.

Since the external field 1s small, signifying that
little gets out of the coil, it follows that little will
get into it from the outside' through unwanted
coupling. For this reason two coils may be placed
close together without regard to the angle between
them. Signals will not be impressed upon a part
of a circuit except through the channel provided
for it to follow.

At the same time it should be possible to build a
coil that will not fall below the standards of a good
solenoid—especially when placed in the circuit
where it is to be used.

Unfortunately there are some disadvantages to
the toroid coil, for they cannot be tapped, for this
destroys the toroid effect. It is difficult to get
energy into the coils, except through the use of
external coupling coils which may introduce both
resistance and capacity—both of which decrease the
efficiency of the coil. Regeneration must be added
to a circuit through capacity feedback instead of
the customary tickler. There is nothing wrong with
this system except that it is unusual and not so well
understood by the average constructor.

The Laboratory believes that the toroid coil is an
important development in the proper direction,
and specimens made by the Pathé Phonograph and
Radio Corporation, The Electrical Research
Laboratories, and the Reichmann Company have
been interesting and efficient inductances.

A useful dial recently added to the General Radio
line and the American Brand worm geared condenser
are devices that will make tuning a simpler problem.

THE COMBINATION OF COIL AND CONDENSER

HE combination of a coil and a condenser is
the fundamental unit about which the entire
receiver pivots, and a purchaser of such tuning
elements should know that he is getting the best.
Condensers have been developed until there is
little more to be expected in the way of eliminating
losses. The ‘‘straight line” vogue is worth while.
Condensers which have 360-degree tuning dials
and which are illustrated in this article are made by
Remler, Nelson Tool Co., Wade, and Barrett and
Paden. The tandem condenser made by Cardwell
and others is interesting in connection with in-
creased simplicity of tuning, because two or more
units can be operated on one shaft.

For some time it has been realized that coils
could be improved, and the newer inductances
wound with a minimum of dielectric, of fairly large
wire, with space between turns, are steps in the right
direction. Basket weave coils made by the Per-
fection Co., the General Winding Co., and the Globe
Radio Equipment Co., have very low losses. The
“baby”’ coil of the Ambassador Sales Co., is designed
for the short waves and with a .ooo5 mfd. condenser,
tunes from 50 to 150 meters. Basket weave coils,
similar to those illustrated, but for the short waves
are made by A. C. Lopez & Co., of New York City.
The *‘Paddlewheel” coil made by Radio Units Inc.,
is a distinctly different type, and is effectively used
in the Deresnadyne receiver.
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USING RADIO BROADCAST'S PHONOGRAPH RECEIVER ON A. C.

In tests made in Rapio Broapcast’s Laboratory it was found that the Balkite B could be used in
connection with the Phonograph Receiver without causing any hum even though located in the same

compartment as the receiver itself.
use with dry battery tubes.

The illustration shows the A, B, and C battery arrangement for
Where standard tubes are employed it will be found that a small storage

battery may be used in the same space without difficulty

More About Radio Broadcast’s
Phonograph Receiver

A Few Tips on Wiring, Circuit Juggling, and Operation Which
Should Be Found Useful for Home and Portable Models

By ARTHUR H. LYNCH

LTHOUGH we have called our latest
receiver by a name which would indi-
cate at first thought a somewhat
limited use, the applications to which

it may be put are many and the manner in
which it performs has already made it the

most talked of receiver for home construction
offered the radio public for many moons.
We have not and do not expect to make any
astounding claims for ease of assembly or per-
formance. We do claim that Rapio Broab-
casT’s Phonograph Receiver is the most prac-
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tical application of a circuit which in itself 1s
unusually good and that the receiver is still
further one of the most practical receivers for
operation by the whole family which has ever
been devised.

Some of the interesting points of excellence
of this receiver which are of more interest to
the family than to the enthusiastic circuit fan
are:

Exceptional tone quality. Operating the re-
ceiver on either two or four tubes produces real
music and speech which makes 1t easy to recog-
nize the voice characteristics of the speaker.

Satisfactory volume. On two tubes, local
stations may be received on the loud speaker
with enough volume to fill the average living
room, and distant stations may be heard in a
similar fashion at night. On four tubes the

Rapio Bruapcast Photograph

A TYPICAL PHONOGRAPH
The panel used is somewhat larger than that re-

quired for an upright type Victrola. It will be ob-
served that the layout of the equipment has not
been changed in any way and that the assembly al-
lows plenty of room for records. Ina cabinet of this
kind there is plenty of room for all of the batteries

Radio Broadcast

volume may be made unusually great, and
with a good loud speaker the music may eas-
ily be made loud enough to provide dance
music for a large hall. One of the advantages
of this receiver is that the loud music retains
its tone because of the design of the tone am-
plifier circuit.

Ease of operation. When the plug 1s in-
serted in 1ts receptacle, the current from the
batteries is automatically turned on and only
the actual number of tubes in use are lighted.
When the plug is placed in the first receptacle,
the receiver operates on two tubes; in the
second receptacle, on four tubes. Whether
two or four tubes are used, the finding of vari-
ous stations and the control of their volume re-
mains the same. Once the receiver has been
set in operation and the preliminary adjust-
ments made, it is but necessary to employ
only two dials to choose the desired station and
the dial settings usually coincide throughout
most of the tuning range. Then, too, once a
station has been logged it will be found again
in the same place. The third, or volume con-
trol, need not be touched for ordinary opera-
tion but i1s put to work in building up the
volume from distant stations when they
would ordinarily be too weak. There i1s not a
critical control in any one of the circuits, which
means that the children may operate the re-
ceiver without any difficulty.

Selection of stations. This 1s one of the out-
standing points of excellence in Rapio BRoAD-
casT’s Phonograph Receiver, which has been
recognized by the home builders and other
interested persons as soon as they have seen
one of the receivers in operation. Where with
many other receivers it is difficult or impossible
to prevent entertainment from one station to
be separated from another, the difficulty may
usually be overcome when our new receiver 1s
put to work. It will show up very well in
direct competition with the best of the super-
heterodynes, which are recognized as the
standard by which selectivity, or the ability to
separate the desired stations, is judged.

The cost of the parts for this receiver is not too
low to cause any one to doubt its practicability.
On the other hand, it is not too high to cause
alarm to any one who 1s the owner of a cabinet
or console type phonograph. Using high
grade parts, to be sure of the best performance,
will bring the cost (exclusive of accessories) to
about fifty dollars. In what other way would
it be possible for you and your family to get
as much real enjoyment for anything like that
figure?

Your phonograph will do very well to house
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this receiver, for it has.been fitted into nearly
every type of upright and console cabinet in
our laboratory. In most of the phonographs
we have used, there has been room for batteries
of average size and since the receiver is econo-
mical in the drain on the batteries there is
no reason for using batteries of more than
average size. In fact, the drain is so small
that the very small batteries, such as are used
in portable receivers, may be employed with
satisfaction. It is a simple matter to use the
reproducing part of your phonograph with this
receiver for a loud speaker and several combin-
ations of this kind have been described in the
two preceeding articles which appeared in
Rapio Broabpcast for June, and July. As

the accompanying illustrations will show,

there i1s plenty of space, even in the upright
type of phonograph for filing your records,
even after the receiver and its accessories have
been installed. For the small apartment, a
better combination would be very hard to find.

A FEW WORDS FOR THE CIRCUIT FAN

N DESIGNING the receiver which has been
described in the last three numbers of Rabpio
Broapcast, we have attempted to keep in
mind the needs of the class of folk who will
derive most pleasure from the use of this re-
ceiver. It is not the last word in sensitive re-
ceivers, though it will out-distance any re-
ceiver we have seen with the sole exception of
Rapio Broapcast’s Four-Tube Knockout
Receiver and it compares very favorably with
that. 1t is the kind of a receiver you can turn
over to the family for their enjoyment, while
you go ahead with your experimenting on an-
other layout. Because of its compactness,
some of the standard types of coils for use with
the Roberts circuit can not be used and for
your work on this circuit, if it is to be of an
experimental nature, you may prefer the design
described by John B. Brennan, our Technical
Editor, in Rapio BroapcasTt for September,
1024.

In connection with the phonograph receiver,
as is also true of the Four-Tube Knockout,
it 1s sometimes desirable to vary the plate vol-
tage of the amplifying circuits, and we have
found that 1t is possible to operate the reflex
stage with but 45 volts on the plate circuit with
some tubes, if the C voltage is reduced to 1.5
and the circuit is properly neutralized. It is
rarely necessary to employ more than 22.5
volts on the detector plate, and we frequently
use even less.

With some transformer combinations, we
-have found that an audio-frequency howl is

Phonograph Receiver 531

Rapro Broabncast Photograph

A PHONOGRAPH LOUD SPEAKER

By employing the Dulce-Tone made by the Teagle

Company of Cleveland, Ohio in the ‘manner indi-

cated here, the tone chamber becomes the loud

speaker horn and obviates the use of an outside
speaker

set up when all four tubes are used and the
juggling of the plate and bias voltages de-
scribed above usually does away with that
difficulty. If it persists, it may be overcome
by connecting the cores of the push-pull
transformers together by a short piece of wire.
It is not necessary, as a rule, to ground these
cores, but it is sometimes found of advantage.
Another trick which seems to work.well in
eliminating any trouble which may arise in the
amplifier is the switching of the two grid leads
to the input transformer in the push-pull stage.

Some of the adaptations of radio devices
which are now on the market to Rabpio
BroapcasT’s Phonograph Receiver are shown
in some of the accompanying illustrations.
Others will suggest themselves to the experi-
enced home constructor, and we would greatly
appreciate having them brought to our atten-
tion. We are attempting, with this receiver
design, to produce the most satisfactory results
possible for the greatest number of radio lis-
teners, with the least difficulty. Every unit
which can be incorporated in this design will
make our plan just so much more effective,
because it will make it easier to procure the
necessary parts.
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A NEW PHONOGRAPH UNIT

A very interesting loud speaker unit em-
ploying the special design illustrated here
has been made by the Radioceve Company.
This unit can be had in various impedances
in order to match the output impedances
In tests made in Rapio
Broapcast’s Laboratory it has been found

of the tubes used.

very satisfactory

ADDITIONAL MODELS

HE two receivers, submitted to us by the

Electrical 'Research Laboratories in
Chicago, indicate very clearly how the devices
made by that company, for other circuits, may
be used in our receiver to good advantage.
We recommend that receivers of this type be
made with flexible wiring, however, and in our
own work have found Acme Celatsite to work
out very well. Number 18 bare, soft drawn
copper wire does very well, when used with
spaghetti.

The use of current tap devices, in the plate
circuits has been tried and found very useful.
Many of the tube type devices, such as the
Mayolian, Mu-Rad, etc., have been used, but
we have found that it is necessary to keep these
devices some little distance from the receiver
itself to prevent picking up the a. c. hum.
Experiments with Balkite B show that it may
be used right beside the receiver without
causing any appreciable disturbance.

The new coils, which have been made by the
F. W. Sickles Company for use in our phono-
graph receiver are shown on another page of
this number, and we have found them to be
very satisfactory. They may, of course, be
used in any receiver, employing the now-

Radio Broadcast

famous Roberts circuit. Another new set of
coils has been produced by the Victor Radio
Company, and they have been found to be
very satisfactory. Other manufacturers as-
sure us, that they are going to put coils for our
phonograph receiver on the market and the
temporary shortage, which i1s now apparent,
should soon be overcome.

If we have been successful in presenting
a design which will satisfy the demands of
the average listener, the average home con-
structor, we will feel greatly encouraged and
believe that we are serving our readers in
a satisfactory manner. We constantly strive
to increase the number of people who derive
satisfaction from the operation of their re-
celvers.

Next month, if it is possible to carry out
the plans we are working on, we will illustrate
a new group of phonographs in which our re-
ceiver has been installed and will illustrate
new devices now manufactured for use in con-
nection with it. '

Where the space occupied in your phono-
graph by our receiver will not permit the use
of the regular storage battery equipment, it is
possible to use dry-cell tubes and the very
small type B batteries and flashlight batteries
in the grid circuits for biassing.

Additional photographs showing other applications
of the Phonograph Receiver to various panels. and
equipment are found on the two following pages
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Rapio Broapcast Photograph

RADIO BROADCAST S PHONOGRAPH RECEIVER IS UNIVERSAL
This receiver composed entirely of parts made by the Electrical Research Laboratories in Chicago illustrates
in a very comprehensive way the ease with which products of different design may be applied to our Phono-
graph Receiver. Some slight changes in wiring may be necessary and in this case the most significant one
is the wiring of the transformers which is done above the sub-panel instead of below it after the manner
illustrated in our past articles
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Rapio BroapcasTt Photograph

THE ONLY DIFFER-
ENCE

Between the two re-
ceivers 1llustrated here
1s found in the antenna
circuit. In the upper
receiver a Selectoformer
has been used whereas
in the lower receiver one
of the Toroid coils made
by the Electrical Re-
search Laboratories in
Chicago has been in-
corporated in the circuit.
In building receivers of
this kind i1t is much
better for the home con-
structor to juse flexible
wiring instead of the bus
bar illustrated here
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NEUTRALIZING THE ROBERTS
KNOCKOUT

ROBABLY the most satisfactory way
P to neutralize a tuned radio frequency

amplifier i1s to use the method recom-
mended by the neutrodyne manufacturers.
This method may be applied to the Roberts
with good results and elimihates the uncer-
tainty of whether or not the amplifier is really
neutralized or not.

A glance at the diagram, Fig. 1, shows that
the Roberts consists of three circuits, tuned
radio frequency, detector with regeneration,
and the reflex circuit. It is because of the
reflex circuit that ordinarily "the regular
method of neutralizing cannot be used, because
in removing the first tube, the audio frequency
circuit is broken.

‘However, if the reflex circuit is eliminated,
we still have one stage of tuned radio fre-
quency and detector with regeneration and
can then proceed to neutralize in the regular
manner, as in any other tuned radio frequency
amplifier.

The procedure is as follows—remove the
phones from their regular position in the plate
circuit of the first tube in the

"NOW. I HAVE FOUND . . )

A Departmént Where Readers Can Exchange Id.eas
and Su%%es tions of Value to the Radio Cons”truc&

randOPerator

¢ nnmmnnnnnnnnnnne

it

Tune-in on a semi-distant station to maxi-
mum signal strength.

Then remove the first tube and insulate one
of the filament prongs with a slip of paper or
spaghetti and replace the tube in the socket.
Retune to bring the signal to loudest point
and then adjust the neutralizing condenser
until the signal vanishes or reaches minimum
strength. Remove the insulation from first
tube, replace phones to their regular position,
and as Roxy so ably puts it, “There you are.”
—M. B. WHITNEY, Bethel, Vérmont.

A SIMPLE AND EFFICIENT FORM
FOR WINDING YOUR OWN COILS

F YOU are interested in the Roberts
I Circuit here is an arrangement that will

prove to be of a definite value to you in
winding the necessary coils. A small block
of hard wood (maple perhaps), is turned to a
cylindrical form of 2% inches in diameter and
2% inches in length, as in Fig. 2. The circum-
ference of this form 1s divided into thirteen
equal parts. The easiest way to accomplish
this is to lay out the circle on a sheet of paper,
as in the diagram and make several trials at

circuit (X) and place them
in the plate circuit of the de-
tector tube (Y). We then A
have a set consisting of one
stage of tuned radio fre-

REGENERATIVE
DETECTOR CIRCUIT

RADIO FREQUENCY
AMPLIFIER CIRCUIT.

quency amplification, and a
detector with regeneration. p

In the two-tube set, when ‘
the experimenter removes the
phones from X, it leaves the

plate circuit of the first tube
open. This may be remedied
by short-circuiting a phone
plug and inserting 1t in the
jack or short circuiting the
phone binding posts, as the

—ilﬂl&*ﬂll}lllgllwl[lllll X iy

case may be.

With the three-and four-
tube sets this is not necessary
as the jacks will take care of
this.

T
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FIG. 2

division, and then when the result is satis-
factory, transfer 1t to the cylinder.

In drilling the holes, care must be taken to
keep them of the same depth on the centers.
The pins are made from 4- or 5-inch nails.
After the heads and points have been removed
they should be cut approximately 24 inches in
length, then cut in half.

Thirteen of these pins must be prepared.
They should be rubbed with emery cloth until
a fairly snug fit in the cylinder is produced.
After the coil is wound, a small dab of collodion
i1s applied to each intersection. The coil is
quite easily removed by first twisting and then
pulling out each pin with a pair of pliers.

And now for the coils. Antenna coil P
consists of 40 turns with taps of 3-5-7-10-40.
Coil S has 44 turns. All coils except the NP
one are wound over two pins and then under
two pins and so on with No. 22 d.c.c. wire.
Coil NP consists of two wires of No. 26 d.c.c.
wound together, over and under each pin
twenty times. Try twisting these two wires

Radio Broadcast

together before winding. The tickler coil
T consists of 18 turns of No. 22 d.c.c. wire.—
RALPH PALMER, London, Ontario, Canada.

R. F. TRANSFORMERS AND HIGH
PLATE VOLTAGE

N WINDING radio-frequency transformers
I for an amplifier as described in the May
RApio BROADCAST it is common practice
to place the “S” winding directly on top of
the P and N windings. As the difference in
d. c. potential between the “S”’ winding and
either the P or N winding is generally in the
order of go volts or more, the ordinary cotton
covering of magnet wireis not to be depended
upon. When this insulation between these
windings breaks down, the result depends
largely upon the condition of the B supply
(mine is 140 volts of large size storage and the
results were surprisingly complete). Just to
play safe, in winding the coils put six or eight
turns of heavy silk fishing line or other cord be-
tween the S winding and the P and N windings.
After having done this, the next and equally
essential spot in which to place a safeguard is
the neutralizing condenser circuit. 1 used
the commercial type midget variables. These
were none too well built and oneof them shorted
while being adjusted. Fortunately this short
occurred on the proper side of the A battery
and the tubes survived, but one of the r.f.
transformers disappeared in a nice puff of green
smoke. To avoid a recurrence of these pyro-
technics, 1 have put a .0o1 mfd. fixed mica
condenser in series with the leads between the
N coil and the variable neutralizing condensers
These condensers are sufficiently large in
capacity so as to have little effect upon the
settings of the neutralizing condensers with
which they are in series and the protection
which they afford well justifies their cost.—
M. K. T.

HELPS FOR CONSTRUCTORS
TO START a screw in an iInaccessible -

place, rub some beeswax into the slot,
push the point of the screw driver into
the slot and place it where desired.

“To recover a screw or other small part
which has been dropped into an inaccessible
place, put some beeswax on the end of a stick
or suitably shaped tool, push 1t against the
screw and remove it. ,

Never put a hot soldering iron into the can
of acid soldering paste. [t ruins the paste

" and the solder will not flow as easily or adhere

as firmly as before. Even melting it down
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from the sides of the can injures it. Acid
soldering paste has no place in radio work
anyway. Rosin core solder is just as easy to
use if the surfaces are clean and the end of the
solder is held against the metal in such a posi-
tion that the melted rosin flows freely over
the metal before thé melted solder flows over
it. Of course, the point of the iron must be
clean and tinned to solder well with any kind
of flux, and as the solder on the point becomes
dirty from oxidation i1t should be wiped off.
Solder will not adhere firmly unless the surface
of the metal has been raised to a temperature
high enough to melt the solder.—Joun V.
FrepERrICK, Los Angeles, California.

WINDING COILS “ON AIR” .
AGOOD form on which to wind the

efficient ““pickle bottle” coils, i1s made

from a piece of bakelite tubing of the
required diameter, which has a slot about %
inch wide cut through it lengthwise. The
tube 1s then placed in a winding rig, the proper
number of turns of wire put on and secured
by narrow strips of gummed paper, or other-
wise. After which the tube may be taken
from the rig and the edges sprung together
sufficiently to allow the coil of wire to drop
off. The coill may then be further strength-
ened by putting narrow strips of gummed
paper inside.

A SAFE HOMEMADE B
SUBSTITUTE USING 110 VOLTS A.C. .

g I *HIS B battery substitute uses one toy

transformer such as 1s sold for small
electric trains, etc., and while it has been
suggested before, this circuit was always con-
sidered unsafe, due to the fact that generally
one leg of the alternating current line in
household use 1s grounded. You can test this
by putting a 110-volt light globe in a circuit
in series with either of the 110-volt wires and
a ground connection. If the
globe lights up then that wire
is not grounded, if it does not
light, the wire touched is 110V.AC.
grounded. eocyde
In the case of the radio circuit ‘GO
the minus B 1s practically always
grounded. In the case of this
B substitute, we must have
the same wire grounded, other-
wise there will be a direct short
and something will happen.
Where the B transformer is set

537

in a stationary place and permanently wired
in to the 110-volt circuit the grounded side
can be determined and the connections made
accordingly. But where 1t is desired to merely
screw a plug into any light socket for the B
current the hook-up shown in Fig. 3 must
be used. First a two-part screw plug should be
used. Second a 110-volt light globe must be
wired into the circuit as shown.

With the B substitute connected to the set
and the ground (and 1t makes no difference
whether the ground runs from the negative
B on the set or from the B substitute unit,)
screw the first half of the plug into the socket.
Place the other half in place and if the bulb
does not light the grounded wire is in circuit
with the grounded negative B. This is O. K.
However if 1t does light it indicates that the
non-grounded side of the line 1s 1n circuit
with the grounded negative B. This we do
not want.

To correct matters, reverse the plug con-
nection, by pulling it out and turning half
around and insert. The bulb does not light
in this position. The connections are now
safe for operation of the radio set. This light
globe also acts to prevent burning out of
the tubes in case of a short circuit in the set.

The writer has used a B substitute on a
three-tube set with 201A tubes and also on a
8-tube super-heterodyne using uv-199 tubes
and has had excellent results.

A toy transformer of 75 watts capacity i1s
used. For the choke a small bell-ringing
transformer 1s used and two condensers of
3 mfd. each. An adjustable wire resistance
controls the 201A tube used as a rectifier and
1 find 1t delivers ample current for the sets
mentioned above. '

The voltage delivered will range from 9o
to 105. The proper voltage for the detector
current can be obtained by inserting a resis-
tance in the positive B line after taking
off a tap for.the amplifier voltage, which
generally should be go volts. This B supply

60 - 75 Watt
, Toy Transformer
— ; . .
Y ‘\
< o Uv201-A
i ’O F -
@ "”< Hol 5 X 25.30
=(0)- > c Rheostat|  Henry Choke Cail
‘ < T y—
Switch ,/ =
(Optional) S
e o —_— >
@ F mfd. 3 mfd. ]
-y
¢ 8-
110 v. 25 watt
Light Globe 1
—= Ground
FIG. 3
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substitute can be built for a cost not exceeding
$12.50.

-Alternating current hum will in no case be
noticeable using the loud speaker. In the
case of headphones, the a.c. hum is noticed
when forcing the set on DX but not ordinar-
ily. More condensers and chokes will elimi-

nate the balance of the a.c. hum.—JAMEs B.
Hays, Boise, 1daho.

RHEOSTATS AND VERNIERS CON-
TROLLED WITH HORIZONTAL DIALS

HE experimenter who wishes to incor-
Tporate a refinement and a novel mode
of adjustment in his receiver may fol-
low the suggestions in the drawings, Fig. 4.
The rheostat may be mounted 'under the
socket in a horizontal position with the
bracket, shelf, bushings and bolts. The dial
used is cut from a piece of bakelite and the
edge serrated with a file. It must be large
enough to extend % inch through the panel
perforation.
The extra contacts of a vernier condenser,
in which a low value (3 plate) unit is incor-

2%2%" Hard rubber shelf
¥ Fibre bushings , _ ekt

T

1%% %" Threaded shaft”
FIG. 4

Bracket
and bearing™,

FIG. §

porated, theoretically increase its internal re-
sistance. Any condenser, variometer, or
coupler dial may be fitted with a friction ver-
nier as shown in Fig. 5.

Radio Broadcast

The panel is perforated below and behind
the dial and the vertical shaft is held in posi-
tion by the bracket bearing which is cut and
bent from heavy brass or copper. The shaft
is fitted with a rubber knob at the top (the
rubber may be part of an old shoe heel) which
working through the apperture comes into
frictional contact with the back of the dial.
The dial at the other end of the shaft extends
through the panel.

These dials may be turned with a sidewise
rubbing movement which will give true micro-
meter adjustment.—]. T. GarvEs, Hunting-
ton, Tennessee.

/i1
o Lfﬂi | PORCELAIN

JET T I
( i

WiNDow
BOARD

GAP
JUBBER

¥ COVER

70 GROUND

FIG. 6

RADIO LIGHTNING ARRESTER MADE
FROM SPARK PLUG

GOOD, serviceable lightning arrester
A that will give ample protection from
lightning surges to the set can be made
by any radio fan from old spark-plugs. All
that is necessary to insure safety, is to see that
the porcelain and shell are in good shape so
that there are no leakages of antenna current
to affect the reception qualities of the receiver.
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A Lightning Arrester Made from a Spark Plug

The illustration, Fig. 6 shows the method of
installation and 1s explained as follows.

Drill and tap a small hole in the shell as
shown, and thread in a short machine screw
with washer. Lead the antenna down to the
terminal of a spark-plug porcelain thrust
through a window board. The lead to the set
can be soldered to the contact wire in the
other end of the porcelain as indicated. That
takes care of the connection of antenna to set
and insures good insulation from the house.

Now hang the spark-plug previously men-
tioned from the binding post of the above
mentioned porcelain by a short piece of wire.
Then connect the ground wire to the shell by
the machine screw and the arrester is com-
plete. By tying a short length of old inner
tube around the plug, rain will be prevented
from short-circuiting the gap between the
points of the plug. It is this gap that allows
a surge of electricity from the antenna to pass
down into the ground wire rather than allow
it to pass through the set. 1t is the same idea
as employed in many forms of commercial
arresters and will do the work as well and at
less expense.- A separate ground wire will be
necessary from the set to the ground connec-
tion.—L. B. RosBins, Harwich, Massachu-
setts.

MAKING HARD RUBBER SPIDERWEBS
FOR THE ROBERTS SET

ITH the aid of the pattern published,
\/Vin Rapio Broapcast for January,

1925, cut a template from cardboard.
Cut five 5 inch squares from 7% inch hard
rubber. Drill each square at its center to pass
a g% machine screw, and snip the corners off so
as to approximate a circle.

Make a jig from two pieces of hard wood
about 10”"x 3" x4’ Theconstruction isshown
in the sketch. Clamp the two pieces together,
and drill three No. 28 holes, one 23 inches
from the top, the second 3% inches below that,
and the third an inch from the bottom. Re-
move the pieces from the vise and clamp them

539

Hard rubber

'I" ~~-- form ---.:7
|
6-32
Screws |
3" lonii. : [IY- o}
¥/ g il — 7 _ |
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\ oM
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fii
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together with % machine screws 3 inches
long. Place the cardboard template under-
neath the head of the top screw; mark and
cut the slot and top as shown.

Using the cardboard template, scratch the
outline on the first rough form and clamp it
between the two halves of the jig. Spacers
are used to keep the halves of the jig parallel.
Clamp the jig in a vise; line up the scratches
of one slot and apply a clamp at B to keep the
form from turning. Make two cuts with a
hack saw. Knock off the waste material with
a hammer and screw-driver. If the cut is
stopped short of the bottom, the piece will
break off above the danger point. Use a file
to finish the slot and round the top. Loosen
the clamp, turn the form to the next set of
scratches, tighten the clamp, saw, chip, file,
and continue the exercise until the form 1is
finished. The jig and form is shown in Fig. 7.

If this first form is satisfactory, use it as a
template to scratch another, as the cardboard
form is probably hors de combat by this time.
Then clamp the remaining four in the jig, the
marked form being nearest you; and, if you
keep everything lined up, you will have a
good set of forms in short order.—WAYLAND
S. BaiLEYy, Cambridge, Mass.

HE “Now I Have Found

reach our office.

construction or operating suggestion, we should like to have it.
suggestions, and material to be acceptable for this department must offer something of definite value
to the constructor; mere novelty is not desired.
every idea accepted. Manuscript should not be longer than 300 words and typewritten.
of twenty-ive dollars will be paid for the best article published in every three-month’s period.
Address your manuscript to this department, Rapio Broapcast, Garden City, New York.

. . department in this magazine is planned to furnish an outlet for
the many excellent ideas dealing with various features of radio construction and operation which
If you have an idea about a valuable and useful new circuit, some new device or a

We do not want simple or obvious

Payment from two to ten dollars will be made for
An award

www.americanradiohistorv.com


www.americanradiohistory.com

o\gsnow D AW

FIMt-ﬂON WRIQ(‘

See the Announcement on Page 548

QUERIES ANSWERED

| WISH YOU WOULD RE-DESCRIBE THE WINDING OF
THE COILS USED IN THE ROBERTS RECEIVER.
H. S.—Minneapolis, Minnesota.

How DO YOU APPLY THE ROBERTS NEUTRALIZATION

TO THE NEUTRODYNE CIRCUIT?
B. O.—Coffeyville, Kansas.

SHOULD A RHEOSTAT BE PLACED IN THE POSITIVE
OR NEGATIVE SIDE OF THE FILAMENT SUPPLY?
A. F.—Baltimore, Maryland.

WHAT PRECAUTION DO YOU ADVISE IN CHARGING

B BATTERIES FROM 110-VOLT A. C. LINES?
H. W.—New York City.

WHyY, IN THE HaNscom “SUPER”, DOES THE

RECEIVER NOT OSCILLATE ON THE LOWER WAVES?
C. J. B.—Dover, Delaware.

WILL YOU PUBLISH A CIRCUIT OF AN EFFICIENT

TRANSMITTER-RECEIVER?
J. A. H——Augusta Mame

WILL YOU OUTLINE A SYSTEM FOR A COMMON
AND STANDARD PRACTISE OF CONNECTING TOGETHER

A AND B BATTERIES?
H. E.—Lincoln, Nebraska.

[ WANT TO LEARN THE CODE. CAN YOU TELL ME

A SATISFACTORY METHOD?
G. ].—Boston, Massachusetts.

HOW TO MAKE THE ORIGINAL ROBERTS COILS

OST of the recent descriptions of receivers
M employing the Roberts system of neutraliza-
tion have referred to the coil units as de-
signed by Mr. W. Van B. Roberts and described
by him in the April, 1924, Rapio Broabpcasr.
Slight modifications were made in the design as
described in the May, 1924, magazine which are now
standard.
To make these coils, the constructor must have
five spiderweb forms 23 inches inside diameter with

To Plate’

Represents _--7
winding of N.P.coil

\ 2
To Grid
Neutralizing Condenser

FIG. 1

Primary Coupling

Variable

- couphng nut ~~-.__ {Shaft supported by

L] bushingin Panel

spokes 1 15 inches long, 1% inches wide at the top
and v inches wide at the inside diameter.

The antenna coil is wound with forty turns of
No. 22 d. c. c. wire and tapped at the 1-2-5-10-20-30
and goth turns. The secondaries are wound each
having forty-four turns of the same wire. The tickler
is wound with twenty turns. The N-P coil con-
sists of a pair of No. 26 d. c. c. wires' wound together
for twenty turns. In these coils, the beginning of
one and the end of the other are connected together
and from this point a lead is brought to the top
blade of the double circuit jack in the receiver.

The remaining leads of this coil connect, one to
the plate and the other to the grid neutralizing con-
denser. See Fig. 1. The antenna, secondary,
and tickler coils are wound over two and under two
spokes. The N-P coil is wound under one and over
one spoke of the coil form.

A mounting scheme 1s suggested in Fig. 2.
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ou may sca,be
the collection ~
butnot the need o

HE satisfaction you re-

ceive from your radio
depends not on what it does
once in a while—but night
after night and month after
month. Whether you grin
or cuss depends on the serv-
ice behind your radio.

Ozarka radio instruments
are only sold by trained fac-
tory representatives, men
who not only specialize in
radio but sell and service
Ozarkas only. 3,100 of these
men, trained directly under
Ozarka engineers consti-
tute a service force, un-
equalled elsewhere in radio
today.

When you buy a radio you’ll com-
pare appearance, tone, volume and
selectivity by having various in-
struments set up in your own home

119 Austin and La Salle Streets

Chicago, lllinois

but—that isn’t enough—compare
the service behind each one.

AnyOzarka factory representative
will set up an Ozarka in your home
—he will not even operate it him-
self, but will depend for his sale on
what you yourself do. If you, by
your own operating, do not bring
in the distance, the volume and
tone, you expect a radio to give,
then you do not buy the Ozarka.
If you do buy it, you can rest as-
sured, no matter what happens, a
competent service man is at your
call at all times. No Ozarka rep-
resentative can sell Ozarka Instru-
ments without giving Ozarka serv-
ice. You are entitled to such serv-
ice—demand it!

That is why our book, “Ozarka
Instruments No. 200,” describing
all models of Ozarka should be of
particular interest to you. This
book and the name of the Ozarka
representative near you, will be
sent immediately at your request.
Please give name of your county.

1}‘9 Morning O

: $¢
will now p,

Cpry
[y QZ%
Q ~

"OZARKA SERVICE

WeHaveOpenings for
More Ozarka Factory

Representatives

OZARKA Incorporated, is now enter-
ing its 4th year. From a beginning
with one engineer, one stenographer,
one salesman — our present president,
the Ozarka organization has grown to
over 3100 people. There must be some
good reason for this growth.

Ozarka instruments have made good—
they have more than met competition.
Ozarka representatives have made
good not only because Ozarka instru-
ments were right, but because they
have been willing to learn what Ozarka
engineers were willing and capable to
teach them-—Ozarka unusual sales-
manship and Ozarka service.

Radio offers a wonderful opportunity
to men who are willing to start at the
bottom and build. You need not know
salemanship, but will you learn what
we will gladly teach you? You may
not know radio, but we can and will
teach you if you will do your part.
With such knowledge and willingness
to work, it doesn’t seem_possible that
you cannot make good. Sign the cou-
pon below,don’t fail to give the name
of your county. Better still write a let-
ter, tell us about yourself and attach
coupon. Ifinterested in our salesman’s
plan ask for ‘“‘Ozarka Plan No. 100.”

(NCORPORRTED

119 Austin and La Salle Streets

Chicago, Illinois

Gentlemen: Without obligation send book *‘Ozarka In-
< struments No. 200’’ and name of Ozarka representative.

ments.

NAIME. ... eeececcceiiieeercecessassnessons esssssaamaresns seseeseessessmmaes Name..........

AJATEBS ...ooveeeeenrer s e s eeeeasens (0515 2 YOULL KNOW  address ......
THE MAN BY

County .cueeeeeeeee e ceere s State o.ueeeececneccneesnnnes THIS BUTTON! County.........
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FIG. 3

AN R. F. CIRCUIT EMPLOYING ROBERTS
NEUTRALIZATION

OR a two-stage radio-frequency amplifier,
F with detector and two stages of audie-
frequency amplification, the circuit in Fig. 3

is recommended.

The Roberts system of neutralization is em-
ployed andis recommended over the other forms
of neutralization. Inothers, the maximum voltage
gain is not realized, because the primaries of the
usual couplers are wound with only six to ten turns
of wire. In the Roberts system, more gain is ob-
tained by the use of primaries of 20 turns. These
primaries are double wound and connected as shown
in the circuit diagram. No regeneration is em-
ployed but will increase the efficiency of the receiver
when included.

It may also be found that two stages of straight
audio frequency amplification will distort the signals
received on account of not being able to handle the
detector output properly. When this is the exper-
ience, push-pull or resistance-coupled amplification
will usually prove satisfactory. |

RHEOSTAT LOCATION

’ I HE placement of a rheostat in either the
negative or positive side of the vacuum tube
filament supply opens up a question which is

subject to much discussion. It is our purpose here

simply to make some observations which may aid
the experimenter in his constructional work.

In a detector circuit it is desirable to have the re-
turn side of the secondary coil connect to the positive
filament lead so that a positive voltage be applied
to the grid of the tube. This is quite necessary for
rectification purposes.

Now in an amplifier circuit, it is desired to have
the return side of the secondary of the audio trans-
former connect to the negative side of the filament
lead so that the amplifying action will take place,
figuratively speaking, on the straight portion on the
vacuum tube characteristic curve.

By placing a rheostat in the negative line, a
varying negative potential of from o to 6 volts may
be obtained, providing the return side of the audio

transformer secondary connects to a point on the
rheostat winding. The value of this negative po-
tential will depend upon the location of this connec--
tion on the rheostat winding.

Naturally if a C battery is used there is no need
for obtaining a negative grid bias in this manner.

It is debatable whether or not any difference in
operation can be noticed when comparisons are
made with the rheostat first in one side and then
in the other side of the filament leads where "the
return is made direct to the negative filament socket

- terminal.

In the December, 1924, Grid on page 304, Fig. 1,
is shown the use of a C battery and potentiometer
to give a smoothly varying value of negative grid
volts. Of course such a circuit is practical for test
and research purposes but not for ordinary con-
tinuous use. The shunting of a 400 ohm potentio-
meter across a 43-volt C battery would discharge
the battery at the rate of .o11 amperes until it was
completely run down.

HOW TO CHARGE B BATTERIES FROM A. C.
» l *HE charging of storage B batteries presents

a problem to the individual, especially where -
the house current is alternating.

Several months ago explicit instructions with dia-
grams were contained in the Grid showing the charg-
ing of B batteries from various d.c. line supplies.

This discussion will take up the charging of B
batteries from a. c.

Usually, in a radio installation, about 96 to 124
volts of B battery are used. Now ordinary alter-
nating current lines fluctuate in the voltage supply
varying approximately from 106 to 115 volts for
a 110 volt line. Generally the drop occurs at
night when the lines are heavily loaded for illu-
mination purposes.

Therefore, to be on the safe side it is well never -
to try to'charge more than g6 volts (2 units of 24
volts in series) at a time. Because if the line volt-
age drops below that of the batteries they will dis-
charge back into_the line. Of course several banks
of 96 volts each may be connected in parallel but
the load on the line will be greater.
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radio

>1mphﬁes
’encil record a station on the
lial—thereafter, simply turn
he finder to your pencil mark
0 get that station instantly.
~asy—quick to mount. Elimi-

tunlng

1ates fumbling, gueesmg
“urnished clockw1se or anti-
lockwise in gold or silver
nish., Gear ratio 20 to 1.

Silver $2.50.
In gold finish, $3.50.

ULTRA-VERDRIER,

TUNING CONTROL

PHENIX RADIO CORPORATION -2-

'\. cAP. .0oos mfd.

ULTRA-LOWLOSS

CONDENSER

Unusual Features

N LESS than six months the Ultra-Lowloss Condenser
has proved its right to leadership by greatly simplified
design, greater tuning efficiency, and radically different
operating results—not only in the eyes of scientific and
engineering men, but with the buying public as well.
These are the predominating Ultra-Lowloss features: (1) Single insu-
lation strip reduces leakage losses materlally. (2) Monoblock mountmg
with plates cast into block reduces series resistance and assures posi-
tive contact, (3) Minimum of metal of high resistance material in the
field and frame reduces eddy current losses, (4) Cutlass Stator Plates
produce a straight line wavelength curve—separating stations evenly

over the dial. Each degree on a 100 degree scale dial represents ap-
proximately 34 meters over the broadcast wave length range.

This even separation applies to both high and low wavelengths !
Simplifies tuning materially !

The Ultra-Lowloss Condenser is a recent development of R. E. Lacault,
E. E., originator of the famous Ultradyne receiver.

Design of Lowloss Coils furnished free with each Condenser for
amateur and broadcast wavelengths showing which will function
most efficiently with the Condenser.

At your Dealer’s. Otherwise, send purchase price
and yvou will be supplied postpaid.

ULTRA-LOWLOSS

CONDENSER

Write for Descriptive Folder.
116 C East 25th Street

IncreaseReceiving Efficiency

Lo manufacturers
who wish lo improve
their sels

I will gladly consult with
any manufacturer regarding
the application of this con-
denser to his circuit for
obtaining best possible
eficiency.

.- New York
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% Tested and approved by Rapio BroApCAST
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The charging device may be any one of several
types such as the chemical rectifier, vibrating mag-
netic rectifier or tungar tube rectifier.

In the first named, the drop through the charger
is about 30 volts so some means for stepping up the
voltage must be employed. Transformers are on
the market which will accomplish this.

The rate of charge depends upon the resistance
of the circuit and voltage of the supply. The bat-
tery resistance is negligible so therefore some ex-
ternal resistance must be employed.

Vibrating rectifiers depend upon mechanically
perfect construction and adjustment for satisfac-
tory operation and will not be discussed here.

In the tungar rectifier, the tungar tube by an elec-
tronic rectifying action produces the desired effects.

As there is a voltage drop through this tube the
same means for stepping up the voltage as used for
the chemical rectifier must be employed.

For circuit diagrams relative to the various
points brought out herein the reader is referred to
pages 230to 236 of the July, 1924, Rap1o BROADCAST.

““SUPER’”’ WON'T OSCILLATE ON
LOW WAVES

IN THE usual radio circuits, experimenters have

WHY THE HANSCOM

noted that on tuning to the lower broadcast

waves, the tendency of the receiver to go into oscil-
ation increases conversely with reduction in wave-
length. In the Hanscom super-heterodyne, ]USt the
opposnte phenomena has been experienced.-

Mr. Hanscom explains as follows:—

In regard to the tendency to oscillate on the
higher waves, this is really a tuned plate effect of
the first tube, the resonant point in the plate
circuit being governed by the inductance of the
Duratran transformer. We think that some
of this difficulty may be due to long leads to the
neutralizing condenser as it is customary for the
.set to oscillate at about 400 meters with the
Chelten condenser set at zero. In general, the
more turns on the loop the earlier the set will
oscillate. In order to prove the case we suggest
disconnecting the lead from the Duratran to the
Chelton condenser after tuning in a low wave-
length station, and it will be found that the signal
strength materially increases. Unfortunately
there is no small condenser on the market with a
sufficiently low minimum capacity although we
have had good success with a condenser employ-
ing three regular size plates which were cut
away so that the rotor and stator plates were a
considerable distance apart at zero setting.

The foregoing is an explanation of the broadness
of loop tuning because the loop tuning becomes
sharper as the oscillating point of the first tube is
approached.

A TRANSMITTER-RECEIVER CIRCUIT

EREWITH is described a transmitter-

H receiver circuit which of late has been in

demand, especially by our English readers.

The description of this apparatus originally appeared
in the May 1923 RApio BroaDcAST.

The circuit comprises the usual one-tube arrange-

ment with the exception that by means of a special

keying system it also acts as a transmitter. It is

Radio Broadcast

especially desirable as a portable affair. Its only
drawback lies in the maintenance of a fixed trans-
mitting adjustment and at the same time allowing
of tuning for receiving. Ordinarily transmission
occurs at only one of two or possibly three pre-
arranged wavelengths. The tuning and adjust-
ment to resonance at these wavelengths is reasonably
sharp so that to maintain two-way communication
it would be necessary to shift wavelength adjust-
ments, supposing that the two stations were not
working on the same wavelength. As an example,
if one station (A) works on 150 meters and the other
(B) on 180 meters then A after concluding his
transmission must shift his dials so as to listen in on

ol
.001
ik ' Hog?is '
1 Meg.
A C ozdE
1 Key 3F _
e
. 6 Volts
©
Phone
(0
1. | lHll—
-:—_'%__—- 180 Voits 223%-45 Volts
FIG. 4

180 meters (B’s wave). Of course, this is not a
serious disadvantage, but unless there is means
for accurately retuning the set for transmission every
time communication is maintained it makes it

- C
.~ Rotor
_ 36t0 40 Turns

= — ~G-a A
50 Turns
No.18 D.C.C.
Wire

N | L B
=————— 10 Turns
- No.18 D,C.C.

Wire
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IT 1S no accident that more Eveready
Radio Batteries are purchased by the
radio public than any other radio batteries.

Such complete and voluntary endorse-
ment can lead to but one conclusion—for
best reception and longest life, Eveready
Radio Batteries lead the field.

You can prove this for yourself by
hooking Eveready Radio Batteries to
your set. You will find that they deliver
a steady, vigorous stream of power that
lasts longer. It is Eveready economy
that has created such an overwhelming
preference for Evereadys. There is an
Eveready dealer nearby.

Manufactured and guaranteed by

NATIONAL CARBON COMPANY, Inc.
New York San Francisco

Canadian National Carbon Co., Limited
oronto, Ontario

eVEREADY

Radio Batteries

-they last longer

‘ : ' No. 772
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Common Line System

FIG. 6
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Audlo Transformer

difficult for the receiving station to pick up the wave
of the transmitter.

In Fig. 4 the coils A, B and C comprise a standard
vario-coupler redesigned as to winding in the manner
shown in Fig. 5. The coil A consists of 50 turns
of No. 18 d. c. c. wire, B 10 turns of the same wire
and C 36 to 40 turns of any size wire from No's.
26 to 18. 1t will be necessary to experiment with
the exact number of turns for C so that smooth
control of regeneration is obtained over the entire
wavelength band. Tuning is controlled by the
variable condenser in series with the antenna. Its
capacity rating is .oo1 mfd. With the key in the
position shown, the circuit operates as a receiver
but when the key is depressed it opens the phone
circuit, closes the plate circuit and operates the
apparatus as a transmitter.

Undoubtedly with the advent of the recent
activity in short wave transmission this circuit will
prove exceedingly interesting for experimentation.

L 4

”UWW?

FIG. 7

NEEDED REFORM IN RADIO STANDARD PRACTISE
ITH something like 250 manufactured sets
Wgracing the radio market and easily a like
number of circuits for home construction,
the need for standardization of circuit and connection
methods becomes appallingly imperative. The ques-
tion of A and B battery connections is only one of
many but is the main subject of this discourse.

Many of the present circuits connect the plus A
and B negative terminals together. Aside from

—

Radic Broadcast

adding a few more plate volts potential in the
plate circuit, there is no other reason for this special
method of connection. It is not an advantage and
is decidedly a disadvantage for the following rea-
son.

First, it is an electrical common practise to have a
power circuit with part of it at ground potential.
At least there is a common lead which serves as a
base for meter reading.

Obviously it is impossible to make the positive
leads (for instance of A and B batteries) common,
so the most natural thing and advantageous me-
thod would be to make the negative sides common.
See Fig. 6. This system would greatly facilitate
meter reading of A and B potentials by merely
flipping a switch. It would also make the reading
of circuit diagrams easier.

Another desirable point of standardization lies
in the placement of rheostats. Tube manufactur-
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YOU ARE PLANNING to build a radio receiver and you want
to know what kind to make. Shall it be a one-tube reflex,
or a four-tube ultra-sensitive tuned and neutralized radio-
frequency receiver using regeneration and push-pull ampli-
fication? The book which will satisfy the needs of every
radio constructor, Rapro Broapcast’s Knock-Out RE-
CEIVERS, contains instructions on how to build these—in
fact it tells how to make eight separate receivers.

Every purse and every desire 1s satisfied in the collection of
receivers described in this book. Each one of the receivers was
developed through the cotperation of Rapio Broabpcast, and
thousands of radio enthusiasts all over the country have built
these sets with the greatest of satisfaction.

THERE IS NO BETTER group of receivers from which to pick the
type to build than those contained in RADIO BROADCAST’S KNOCK-
OUT RECEIVERS because they have been designed by experts to fit the
need of the broadcast listener. All of them can be built from standard parts.

(COMPLETE INFORMATION is contained in the book (which has one hundred
pages), for building these receivers, but no blue prints can be sold with it.
Well known radio authors like Walter Van B. Roberts, Zeh Bouck, Kenneth
Harkness, John B. Brennan, and others have written the descriptions. This
book is now being printed and deliveries will be made at once. It will be
sent to any address on receipt of $1.00.

- — —— —— mmmm  eam m— e — — o — e m— — s — — — — — — e —— —— — —— e = ¢ = = e

DOUBLEDAY, PAGE & COMPANY,
GarpeN CITY, NEW YORK

Please find enclosed $1.00 for Rapio Broabpcast’s KNock-OuT RECEIVERS to
be sent to

NAME

RBA ADDRESS
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ers advise placing a rheostdt in the negative side of
the filament supply so that a negative grid bias
may be obtained. y
With the use of C batteries for biasing there is
no reason for not placing the rheostat in the posi-
tive lead which is the more practicable. See Fig. 7.

CODE INSTRUCTION

OR learning the code by one’s self there is
F nothing better than memorizing the char-
acters and then listening-in on long wave
transmission. And the surprising thing about it is
that it can be done with a single tube. The Ameri-
can Radio Relay League’s publication, QsT, outlines
in its March and June, 1925, issues a receiver satis-

factory for just such purposes.
With a single honeycomb coil, variable condenser,

Radio Broadcast

tube, socket, rheostat and batteries (antenna and
ground also) it is possible to listen in on Nss, Annap-
olis, 17,000 meters; YN, Lyons, France, on 15,100
meters; KET, Bolinas, California on 13,345, and so
on down the scale. .

Some of these stations transmit slowly, repeating
each word so that after one becomes proficient here
he may jump down to the faster lanes of ship to
shore traffic.

The circuit of the receiver is shown in Fig. 8 and
the layout of the parts in Fig. 9. A 1-inch board
8 inches wide and 12 inches long is suitable. A
panel 7 inches high and 12 inches long allows for
the mounting of the condenser, rheostat and jack.
Wire with bus wire for permanency. For additional
information on this receiver it is well to consult
the issues of @sT mentioned above.

Before ‘Tou Write to the Grid

THOUSANDS of you are writing the Grid for technical advice every month. The
expense of framing a complete and exhaustive reply to each letter is very high. The edi-
tors have decided that the benefit of the questions and answers service will continue
to be extended to regular subscribers, but that non-subscribers will be charged a fee
of $1 for each letter of inquiry which they send to our technical department. Very
frequently, our technical information service proves of definite money value to you who
write us, for we are often able by a sentence or two of explanation, to put you on the right
path before you have made a perhaps expensive mistake.

The occasional reader of Rapio Broapcast will be charged a fee of $1 for complete
reply to his questions, and the regular subscriber can continue to take advantage of the
service as before. In that way the non-subscriber will help share the cost of the technical
staff whose service he gets. Every letter receives the benefit of the experience of the editor
and the technical staff and every correspondent may be sure that his questions will receive
careful consideration and reply.

When writing to the Grid, please use the blank printed below.

GRID INQUIRY BLANK

Editor, The Grid,

Rapio Broabpcasr,

Garden City, New York.

- Dear Sir: : ||

Attached please find a sheet containing questions upon which kindly give me fullest
possible information. I enclose a stamped return envelope. ‘

(Check the proper square)

[ ] I am a subscriber to Rapio BRoapcasT.
of charge.

Information is to be supplied to me free

[ ] I am not a subscriber. I enclose $1 to cover costs of a letter answering my questions.

My name is

My address is
G. A.
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ATWATER KENT
RADIO

will it go?”

N THE early days of automobiles,
I people asked one question:
“How fast will it go?”

Astimewent on,people assumed
that a good automobile would |
make good speed. They looked for
an all-round car that would run
swiftly @nd smoothly and silently
and economically.

We are still in the early days of
radio. People are still inclined to
ask: “How much distance will it
get?”

It is time to assume that a good
radio will get good distance,tolook
]_ for an all-round set that will get
I distance @nd tone and volume and
selectivity #nd ciear reception.

Every Atwater Kent Radio Re-
ceiving Set and Speakeris thatkind.
| It sacrifices no one quality to over-
emphasize another. The Atwater
Kent is the radio of today—and
tomorrow. It is the all-round set.

Model L, $17

ATWATER KENT MFG. CO.

A. Atwater Kent, President
PHILADELPHIA, PA. *

Hear the Atwater Kent Radio Artists every
Thursday evening atQo’clock (eastern daylight

Model 20, $80 time) through stations— WEAF New York; B Model 24, $100
’ WJAR Providence; WEEI Boston; W¥1 Phila- -
Prices slightly higher from the Rockies delphia; WCAE Pittsburgh; WGR Buffalo; Prices slightly higher from the Rockies

WW] Detroit; WCCO Minneapolis- St, Paul;
woC Davenport; WSAI Cincinnati,

west, and in Canada west, and in Canada

% Tested and approved by Rapio BROADCAST %
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RADICO R

O OLDER (J
4222 Wrightwood Ave., Chicago. U. S, A,

L . i U

The FRENCH BINDERS

An artistic binding will make a rare

gift for your best friend—your book.

Country Life Press—Garden City, N. 7.

joy clearer reception, and greater

volume, Put together an everlasting ‘‘Hawley’ rechargeable ‘B’
storage battery. Nickel-iron alkaline type. No former experience
or soldering necessary. FPut up in both assembled and knock-down
types. The knock-down units contain all actual material for build-
ing battery and are put up in 90 wvolts at $8.95; 100 volts at
$9.95; 120 volts at $11.60; 135 volts at $§12.75; 150 volts at
$13.90; 200 volts at $17.50. Guaranteed for 2 years with a 30
day trial offer of complete satisfaction or return of your money
without any ifs nor ands. Complete sample cell 35¢ prepaid.
page illustrated folder of instructions showing simple putting to-
gether, making charger and charging free with all orders. Com-
plete manufactured ‘B’ battery charger $2.75., Order direct or
write for my literature, guarantee, and testimonials, Same day
shipiments. Address

B. F. SMITH

That's the common expression
of dry cell ““B’’ batteries. Pur-
chase the economy way and en-

31 Washington Ave. Danbury, Conn.

PROFESSIONAL

SET BUILDERS!

and
dealers «who build sets

E will shortly begin a series of

newspaper advertisements fea-
turing the work of individuals and
dealers who build sets using Cardwell
Condensers.

If you build to specification or from
original design, it will be to your in-
terest to communicate with us inime-
diately.

Ask for details of plan. Be sure
to give name of your jobber.

* ALLEN D. CARDWELL

MANUFACTURING CORP.
81 Prospect Street, Brooklyn, N, Y.

No Library Complete Without Kipling Complete

W RITTE
2-YEaR
GUARANTEg

) : Battery Prices

SMASHED!

To Consumers Only

Here is a real battery quality,
¥ guaranteed to_you at prices
that will astound the entire bat-
tery-buying public. Order Di-
rect From Factory. Put the
Dealer’s Profit in your own pock-
et. You actually save much more
than half, and so _that you can be
convinced of true quality and perform-
ance, we give a Written 2-Year Guaran-
tee. Here is your protection! No need to
take a chance. Our battery is rlg‘ht—.and
the priceis lowest ever made. Convince
yourself. Read the prices!
futo Batteres, " i Batterien,
6Volt,11 Plate,$9. 6Volt, mp.$9.
’13 Plate,11.50 6Volt,120 Amp.11.50
SVl blate:13.00 &Volt, 140 Amp.13.00

Buy Direct=Send No Money
We ask no deposit. Simply send name and ad-
dress and style wanted. Battery wlll be shl(gped
same day we receive your order Express C.0.D.
subject to your examination
on arrival, Our guarantee
accompanies each battery.
We allow 5% discount
for cash in full with or-
der.. You cannot losel
Send your order today
—NOW!

ARROW BATTERY CO.
Dept.10. 1215 So.
Wabash Ave.,Chicago

-

ARROY

% Tested and approved by Rapio Broapcast %
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!
A Factories of this Company are in quantity production of
. the new Jewett Receiver. Deliveries have begun.

These facts are supremely significant. For this new
Jewett constitutes beyond question, the longest recent

forward step toward perfect Radio Reception.

M P
Ls -‘ ; -
A ,"ll(mmmmm.

In fundamentals, and in details. the Jewett is emphati-
cally new.

Its tuning clement is new.

Its method of audio amplification is new.

Its beauty of line and finish is new and distinctive.

Originality that can come only from genius — young,
untrammeled, triumphant —such will be your confident
verdict.

' / [ a '; Make no Radio investment until you have seen this new
Jewett and listened to the marvel of its performance!

The Jewett will be marketed in a beautiful cabinet
of the new Clairmount Mahogany, at a price
far below any receiver of comparable performance.

{
i l “THERE IS NO SUBSTITUTE FOR THE BEST "’

e o,

{

In Canada: ]

wett Radio-Phonographs, Ltd. ,
Walkerville, Ontario [

JEWETT RADIO & PHONOGRAPH COMPANY
5672 TELEGRAPH ROAD PONTIAC, MICHIGAN
Factories: Allegan, Michigan—Pontiac, Michigan

Export Sales Offices:
5 Broad St., New York City

|

lThe Jewett Receiver

v Tested and approved by Rapio BroapcasT %
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Made for you by real designers!

' THE remarkable 4-tube Radio Broadcast Phono-Unit, described in the

June and July issues, can now be had completely wired and assembled;
A few minutes—the connecting of several wires—and this wonder- $6O
ful little circuit stands ready to get everything in the air.

Roberts Specialists
Sets built to order—adjusted—repaired

RADIO RESEARCH LABS.—Schneider-Horneij
154 Nassau Street New York City s

 Phonotlnit

Let the non-directional Why Buy “B” Batteries9
I I" Or Speaker Lamp Use the Rhamstine ““B’> RECTIFIER
AL : ,

[Patents Pending] 2

Plugs into any electric light cir-
cuit of 110 volts 60 Cycles, AC.
Cannot burn out tubes; has no acid;
no hum nor distortion. Operates
on any 1 to 8 tube set. Detector
voltage O to 50; Amplifier voltage

l?ring in your Radio programs and furnish ‘F
light at the same time. Many models—many
styles—parchment or any color silk shades.

‘ Table lamp models $35.

At your dealers—or delivered.

0 to 110.
‘ * THOR Radio Division Only * Write to-day for circular.

of the Golden Gate Brass Manufacturing Co. 325 J. THOS. RHAMSTINE*
1239-1243 Sutter St., San Francisco, Cal. (25) 506 E. Woodridg.e St. Detroit, Mich. -

(LOOK FOR THE NAME)

PYREX

Insulators

Want to improve your reception?

Then first see that your antenna is
receiving all the radio energy. Stop
leakage through poor insulation.

Equip with PYREX Insulators.
Used by the government for the most
exacting service.
Write for booklet.
Insist on Pyrex
CORNING GLASS WORKS
Industrial and Equipment Division
Corning New York
World’s Largest Makers of Technical Glassicare

LEARN THE CODE AT HOME with the OMNIGRAPI—i

“Just Listen— The Omni- THE OMNIGRAPH Automatic Transmitter will teach you both the Wireless and Morse Codes—right in your owi
gra;bh will do the ttat‘/ling" home—quickly, easily and inexpensively. Connected with Buzzer, Buzzer and Phone or to Sounder, it will send you un
limited messages. at any speed, from 5 to 50 words a minute.

THE OMNIGRAPH is not an experiment. For more than 15 years, it has been sold all over the world with a mone
back guarantee. The OMNIGRAPH is used by several Depts. of the U. S. Govt.—in fact, the Dept. of Commerce uses th
OMNIGRAPH to test all applicants applying for a Radio license. The OMNIGRAPH has been successfully adopte
by the leading Universities, Colleges and Radio Schools.

Send for FREE Catalogue describing three models. DO IT TO-DAY.
THE OMNIGRAPH MFG. CO., 13K Hudson St.,, New York City

If you own a Radio Phone set and don’t know the code—you are missing most of the fun-

Lightning Arrester +

It is approved by
the National Board
of Fire Underwriters

Buy from Dealer

Price $1.10

Jewell Electrical Instrument Co.
1650 Walnut St. - Chicago

% Tested and approved by Rabpro Broapcast %
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INDUSTRIAL RESEARCH ENGINEERS

Scientific Research for
Radio Manufacturers

Radio Manufacturers are constantly faced with scientific problems due to the discovery of new
principles and the necessity for keeping their product in the front rank in Radio’s rapid advance.

Ka!mus, Comstock & Wescott, Inc. offers to the Radio industry resources, equipment, and
trained scientific skill necessary to solve these problems.

We maintain a staff of highly trained scientists and engineers with years of practical
experience in the various fields of industrial research.

Our Laboratories, personnel and experience are available to Radio Manufacturers for a
reasonable compensation. It will pay you to write for complete information.

KALMUS, COMSTOCKEWESCOTT Inc.

107114 BROOKLINE AVE . Industrial Research Engineers.. BOSTON, MASSACHUSETTS

| (TR

$30004$10000 a year

| o
—
=

Naturally . . .

0y IR

Want tomake big, easy money? Learn
how toinstall, operate,repair, construct
and sell Radios. Write now for facts
about the amazing opportunities for
Radio experts, and our special offer of a
FREE 1000-mile receiving set, and how
you can quickly train at home by mail.

Be a Radio Expert

No previous experience necessary. Anyone

Trode Mark

the Pacent Rheostat was

used in RADIO BROADCAST’S
Phonograph Receiver—
high grade STANDARD
equipment was recom-
mended throughout.

Pacent

NADIO ESSENTIALS

PACENT ELECTRIC CO., Inc.
91 Seventh Ave., New York City

AP Receiving Set

with ordinary education can now learn Radio
quickly under our simplified home-study plan.
We neced men_right now to represent our
Association. Be the Radio expert in your
neighborhood. Get your share of the big
profits. Hundreds about you want Radios and
advice how to operate. You can earn enough
money right from the start to pay for course.

- ’ Nothing difficult about it.

1,000-MILE

Don’t miss this big special offer to supply
FREE all parts necessary to construct a

R high-grade 1000-mile receiving set. You can

gell this set alone for practically the entire
cost of the course. Send for the facts now,
Find out all about this big-pay field. Address
Radio Association of America
4513 Ravenswood Ave., Dept. B-8, Chicago, [Il.

% Tested and approved by Rapio Broabcast %
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Regeneration.
Push-pull

(> 59 B9

quality of reproduction.)

Neutralized, tuned radio-frequency amplification.
Reflexed audio-frequency amplification.

audio-frequency
secures great loud speaker volume and maintains fine

Are You Looking

for a Receiver

. Will Equal Super-heterodyne Seleetivity on Four Tubes?
. Will Furnish Fine Quality Loud Speaker Volume?

. Will Satisfy Your Desires for Distanee?

Will Not Radiate?

Is Extremely Simple to Operate?

Then Look No Further But
Build Radio Broadcast’s Knock-out Four-Tube Receiver

with the aid of our

(which

The Blue-prints and Instruction Booklet show you
how to construct this remarkable receiver.

A dollar and the coupon below brings them to you.

DEALERS!

shelves.

Write to us and we’ll oulline lo you a
most allractive sales proposilion which will be a dis-
lincl aid in moring lhe parls vou now have on vour
We can help you make sales thal slay sold.

Bluc-prints and Sixteen-page Instruction Booklet

Rapio Broapcast’'s Knock-out Four-Tube Receiver combines the advantageous features of:

(which prevents the receiver from radiating.)
(which saves one tube, transformer, socket, rheostat, etc.)
(which increases the selectivity and obtains the benefits of an extra tube.)
amplification.

r——-—-————— —————— S RER JENN EER WER JED N mm R N GRS FE

Doubleday, Page & Co.
Garden City, New York
Enclosed find my dollar for the Blue-Prints and six-

teen-page Instruction Book for building Rapio Broap-
cast’s Four-Tube Knock-out. It is understood that my
dollar will be returned if the material sent me does not
come up to my expectations. ’

RB-A

- o m—m e we e b b e e Y e bt e b
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ADE with

absolute
precision, the
perfect balance
of Marathon
Tubes 1nsures
the best recep-
tion.

LL that the
name 1m-
plies. In the
orange-and-blue
carton with the
Marathon Run-
ner. Every tube
guaranteed.

MARAT H O
ATRlUMPH IN RADIO TUBES
TRADE 35 ;

e

Manufactured by NORTHERN MFG. CO., Newark, N. J.

"‘«

The name RATHBUN
on any radio product
is a pledge of good

faith to every purchaser. | | N E W ! *

Every product bearing _ =t 3 led
this name is honestly | A:rf;)sltl?izfef{l f up.¢

made for satisfactory for only - - - $5
performance. And that Electrad 3 stage
more than any other Resistance-Coupled
factor should govern Amplifier Kit No. 1.
the selection of Price - - - $5.00

radio equipment. * Write for free diagrams
and instructions

RATHBUNMANUFACTURINGCO. 1nc. | | ELECTRAD - Inc.

Jamestown . New York
AL 428 Broadway New York City

% Tested and approved by Rapio Broapcast s
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RECISTERED QU. S, PAT. OFF.

PERFECT FILAMENT CONTROL

for ALL Tubes

without change of connections

Buy your Bradleystat

from nearest dealer

Remove knob and locknut

o M

1 Improve YourRadioSet
\  withnoiseless filament control

v g

i OROICR e e
e

IFEB, HE present trend in radio receivers is toward
greater refinement in tone quality, selectivity,
and simplicity of control. This accounts for the

& : growing popularity of the Bradleystat and other

Allen-Bradley perfect radio devices. The graphite
Bradleystat in panel o> disc construction eliminates the scratchy, noisy
y operation obtained with wire rheostats, and it pro-

vides an unequaled range of control for all tubes.

Insert

The “one-hole mounting’’ and the small size of the
Bradleystat permits quick and easy substitution
for other rheostats.

Try a Bradleystat, to-night, and enjoy the silent
perfect control that makes tuning a pleasure.

(_ en- Co.

Electric Controlling Apparatus

) OREAG I I 5% AL 20y

Milwaukee
Wis.

S . p e e - o 278 Greenfield
sy ‘£ X Ave.

. /
S .~
| A
Manufacturers of graphste disc rheo- / /7

stats for over twenty years £ Tuge Vs I
7y /ﬁ |
Wi // Allen- :

A Bradley Co.
A ,/ / 278 Greenfield

A T4 Avenue
% 7 # Milwaukee, Wis. I
' g

A 7 Pleasesend me your I

/" # latest literature on the
a8 4 Allen-Bradley line of |
7, ¥ radio devices. I

g '/ Name......................... I
, /Address......................,....
, -

% Tested and approved by Rapio BroADCAST %
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